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1 

Introduction 

Cities are recognised as key implementers of climate resilience (Desouza and Flanery, 2013; Rosenzweig 
et al., 2015; C40, 2017; UCCRN, 2018). However, establishing the current state of resilience and plausible 
pathways for achieving this, in cities, is still a work in progress and the circumstances under which climate 
change adaptation and climate resilience can be fostered in South Africa remain to be fully understood. As 
such, central to this project’s delivery is the development of a robust resilience indicator framework that 
is tested, and thus validated, by 15 project cities (eight metropolitan municipalities and seven secondary 
cities) in South Africa. A key tool for evaluating progress toward resilience is a robust and validated 
indicator framework that allows cities and their supporting institutions to regularly monitor and evaluate 
city-level progress toward achieving resilience. In the immediate term, the first assessment will lead to a 
2-year implementation plan for supporting cities across the six building blocks of resilience. 

In order to develop such a robust and context-relevant tool for South African cities, this literature review 
aims to unpack the concepts of resilience, climate and urban resilience, while defining the current climate 
change risk profiles and policy and framework conditions in South African cities. This literature review 
scrutinises climate change risk profiles of all cities (where available) and the DEA South African National 
Climate Change Adaptation Strategy (NCCAS). It also looks at principles and approaches to design a 
municipal climate resilience assessment tool, through academic literature on urban climate resilience and 
the practical application of this in cities of the developing and developed world. Policy and framework 
conditions (such as planning documents) that govern city development were also reviewed in relation to 
the 3rd Activity of this project.  

There is an increasing recognition of the importance of developing tools and methods to assess the 
resilience of communities. Indeed, as climate change increasingly impacts societies and communities, 
contextually relevant instruments that provide guidance for policies are badly needed (Cutter, 2015). In 
response to this need, the last two decades have seen the emergence of sustainability, adaptation and 
Resilience Assessment Tools (RATs). An increasing number of institutions and organisation in science and 
policy circles are developing initiatives rooted in strengthening resilience.  

Understanding the concepts underlying RATs is critical for designing a relevant and accurate RAT to 
increase climate resilience of urban systems. Hence a thorough review of existing tools to assess urban 
climate resilience is necessary to learn from their successes, failures and gaps and to design a coherent and 
relevant urban RAT for developing countries, and South Africa specifically. Existing indicator frameworks 
for urban climate resilience and climate change adaptation developed by international organisations, as 
well as Monitoring and Evaluation (M&E) Systems in South Africa, at national and municipal levels are 
scrutinised in this literature review. 

Measuring these criteria is crucial to ensuring that a city is able to survive disruption and to anticipate, 
adapt, and flourish in the face of change. Measuring resilience at the city level will become an important 
step to determining whether cities’ development trajectories enhance or undermine their resilience.  
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2 

Defining the scope of the resilience 

assessment tool 

Resilience 

As the notion of resilience becomes increasingly popular amongst development and climate change 
practitioners, it has gained ground in the sustainability literature. The concept has largely been used since 
the 1970s, with Holling’s application of the notion of resilience to the field of Ecology. Consequently, tools 
to try and measure resilience have emerged.  

Holling (1973) described resilience as “a measure of the ability of systems to absorb change and 
disturbance without losing the pre-disturbance relationships between their constituent elements” 
(Holling, 1973: 14). Adapted from physics and psychology sciences, the first concept used by Holling to 
define ecological resilience is the ability of a subject to return to its original state after it has been exposed 
to a shock. However, the concept of ecological or environmental resilience has evolved since then. It has 
been extensively used and is now subject to debates and discussions.  

Resilience is nowadays a polysemic concept, with various definitions across and within fields of study 
(Norris et al., 2008; Meerow et al., 2016). The following waves of thinking around resilience contested 
these equilibrium-based theories. Instead the concept of evolutionary resilience (Davoudi, 2012) or socio-
ecological resilience (Folke, 2006) has been developed to recognise resilience as a process of 
transformation, which relates to the permanent change of systems whether they are challenged by 
disturbance or not (Sheffer, 2009). It is particularly relevant to cities currently and constantly growing or 
shrinking. If resilience becomes largely accepted, it is, as sustainability, a normative concept and therefore 
a difficult one to measure in quantitative terms (Graugaard, 2012). As it stands, the literature on resilience 
has become extensive and is still growing (Cutter, 2015; Sharifi, 2016).  

For the purpose of this exercise, the definition of resilience currently used by the Department of 
Environmental Affairs (DEA) of South Africa, based on the Organisation for Economic Co-operation and 
Development (OECD) definition1, will frame our understanding of the concept throughout this literature 
review. “Resilience is the ability of a social, economic or ecological system to absorb disturbances while 
retaining the same basic structure and ways of functioning, the capacity for self-organisation and the 
capacity to adapt to stress and change” (Climate Change Bill, 2018). This term then encompasses abilities, 

                                                
 
 
 
 
1 “The ability of households, communities and nations to absorb and recover from shocks, whilst positively adapting and 
transforming their structures and means for living in the face of long-term stresses, change and uncertainty. Resilience is about 
addressing the root causes of crises while strengthening the capacities and resources of a system in order to cope with risks, 
stresses and shocks.” (OECD, N.D) 
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namely: the ability to absorb disturbance, the capacity for self-organisation and to adapt. These abilities 
are said to be interconnected as they reinforce each other in urban settings, but they also involve trade-
offs in their practical application. 

Resilience of what? 

Assessing climate resilience of urban systems  

The aim of the urban climate resilience assessment tool is to enhance and increase cities’ resilience to 
climate change. However, each city has its own geographical, social and economic characteristics and 
cultural and historical contexts. Moreover, cities are interrelated, they develop and evolve in relation with 
their surrounding areas and regions. Nonetheless, they perform similar services, such as providing food, 
water, electricity and power, facilitate trade and services, for example. Urban settings, and specifically 
cities, are understood as dynamic ecological and social systems (Desouza and Flanery, 2013). As such, 
urban resilience cannot be seen as a linear process but rather as a dynamic and iterative process across 
space and time (Sharifi, 2016). Therefore, embracing cities’ dynamic nature is an important consideration 
to increase preparedness and adaptation to natural and human-induced disasters (Sharifi, 2016). 

Box 1. Definitions 

Urban settlements 

Cities: perform services through the interrelated urban systems that they are formed of. Cities are a composition of dynamic ecological 

and social systems. Cities have been described as meta-systems by Godschalk (2003). They have their own geographical, social and 

economic characteristics and cultural and historical contexts and are interrelated with each other’s. 

Urban systems: compose cities. They operate at different levels, their scales are complex and variable. They can be described 

according to different qualities: asset-based characteristics, practices and process-based characteristics or other attributes, such as 

their social, environmental, governance and/or economic value. As such, examples of urban systems can be: institutional networks; 

knowledge networks; networks of infrastructures; social, environmental and/or economic systems. 

Municipalities: are geographical spaces that have local governments. Municipalities exist within municipal boundaries. The 

municipal boundaries are informed by the Constitution and defined by the Municipal Demarcation Board. 

The Resilience Alliance, ICLEI and C40 Cities, are among some of the networks that have contributed to 
the dissemination of the concept of urban resilience and tools to measure it (Sharifi and Yamagata, 2016b). 
Any community has environmental, social, economic, physical, and institutional elements that relate to 
resilience, either influencing the community’s resilience positively or negatively, directly or indirectly.  
Many different abilities have been identified as required characteristics to achieve resilience. Sharifi and 
Yamagata (2016c) identified 17 characteristics of resilient urban systems: “robustness, stability, flexibility, 
resourcefulness, coordination capacity, redundancy, diversity, foresight capacity, independence, 
connectivity and interdependence, collaboration capacity, agility, adaptability, self-organisation, creativity 
and innovation, efficiency, and equity”. If these characteristics are met, the system is considered resilient. 
Therefore, measuring these characteristics is crucial to ensuring that a community or a city is able to 
survive disruption and to anticipate, adapt, and flourish in the face of change.  

The analysis done by the Rockefeller Foundation and Arup (2014a) revealed that cities, or rather urban 
systems (da Silva et al, 2012), perform eight critical functions related to the economic, ecological 
and social parameters of a city. If these are fulfilled and sustained, i.e. if the functions are resilient, urban 
systems are more likely to survive and thrive. Indeed: 

• A city should deliver basic needs and provides for its dwellers continuously, despite stresses and 
shocks; 
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• Cities need to react in order to safeguard human life from threats; 

• A city has to protect, maintain and enhance its natural and human-made assets; 

• The ability of a city to facilitate human relationships and identity prevents societal 
breakdown during shocks and stresses; 

• Cities constantly need to promote knowledge, education and innovation; 

• Cities defend the rule of law, justice and equity in order to protect the rights and freedoms 
of their citizens; 

• Resilient cities support livelihoods by guaranteeing access to income-generating activities and 
providing support for businesses during shocks and stresses; and 

• Cities need to operate at a macro-level to stimulate economic prosperity. 

Figure 1. Example of urban system scale and nested adaptive capacity, in relation to a city’s functions 

 

Cities are described in the literature as dynamic, socio-ecological and social systems (Desouza and 
Flanery, 2013; Gawler and Tiwari, 2014; the Rockefeller Foundation and Arup, 2015; Figueiredo, Honiden 
and Schumann, 2018). Building on concepts from systems thinking literature, dynamic urban systems are 
understood as interconnected components, including social, economic, political, ecological or 
technological components. The literature generally establishes different scales and approaches to 
resilience assessments. Scale is often defined as: country, region, urban area, city, community or 
household. If urban systems operate at different levels, their scales are complex and variable. Indeed, 
urban systems function within nested adaptive cycles (The Rockefeller Foundation and ARUP, 2014a) and 
not within a hierarchical structure (see Figure 1 above). Cities have been described as meta-systems by 
Godschalk (2003), i.e. as sets of systems interacting with each other (systems of systems). Gunderson and 
Holling (2002) use the term ‘panarchy’ to describe the structure of these systems. This concept describes 
the dynamic relationship between urban systems and the existing cross-scale effects. 

The actual perimeter of the urban systems considered in each of the formally delimited municipal 
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boundaries can be refined on a case-by-case basis (Resilience Alliance, 2010; Sharifi, 2016). It is common 
practice to assess resilience of specific urban systems, within the legal boundaries of municipalities, rather 
than ‘cities’ as one entity within the municipal boundaries (The Rockefeller Foundation and ARUP, 2014a). 
Indeed, to develop an efficient and relevant RAT, it makes sense to assess a space that has resources, in 
terms of capital, infrastructure, social networks and skills and a governance structure to act on its possible 
risks. In that sense, cities and municipalities, within their legal boundaries, are best placed to assess risks 
and preparedness and to formulate responses (Figueiredo, Honiden and Schumann, 2018). 

In South Africa, typologies of cities and municipalities exist. According to the Constitution 
(Section 155), three categories of municipalities exist in South Africa, namely Category A (metropolitan) 
municipalities, Category B (local) municipalities, and Category C (district) municipalities. The Municipal 
Demarcation Board (MDB) has been responsible, since 1999, for the (re-)demarcation of these 
municipalities. Since the latest municipal re-demarcation, in 2016, there are eight metropolitan 
municipalities, 44 district municipalities and 205 local municipalities (MDB, 2018). This determination 
reflects the institutional arrangements the municipalities fall under. Category A are municipalities that are 
“governed by single councils with exclusive executive and legislative authority within their boundaries”; 
Category B are “local municipalities that share municipal executive and legislative authority in its area with 
a Category C (district municipality) within whose area it falls under”; and Category C “District 
municipalities are responsible for the co-ordination of a number of local municipalities within a region. 
They are responsible for the provision of bulk public services and share legislative and executive authority 
with the Category B municipalities within their jurisdiction” (MDB, 2018:8). This is one typology that can 
be considered, and that aligns with the municipal boundaries of cities. 

In addition to the municipalities’ official demarcation, the concept of city-region is entering the political 
economy of municipalities development in South Africa, blurring the strict definition and typologies in 
use. The Gauteng City-Region for example is an evolving concept that is framing the co-dependence of the 
cities in the Gauteng Province. Since 2008, the Gauteng City-Region Observatory (GCRO) has been 
providing significant in-kind support to municipalities of this province to interpret the trends and forces 
shaping the city-region, either externally or from within; and to help decision-makers discern and weigh 
up key future policy choices. The GCRO provides direct policy support to government in leading the 
development of the city-region but is also a conceptualising institution that steps back and reflects, through 
rigorous peer-reviewed academic scholarship, on city-region developments (GCRO, n.d). To reflect the 
dynamic nature of municipalities’ development, other typologies could be envisioned. 

In 2016, DEA, in partnership with provincial governments, conducted workshops to assess local 
government needs in their implementation of climate change response. The main objective of these 
workshops was to understand the state of implementation of climate change mitigation activities at 
municipal level, and what would be required to scale up implementation (DEA, 2017c). Although not the 
focus of this project, the assessment process in the mitigation space in South Africa, has interesting 
learnings for the assessment of resilience at the municipal level. The development of the climate change 
mitigation local government support programme was undertaken through four phases:  

1) Collection of information using data collection worksheets;  

2) Provincial consultations;  

3) Clustering of municipalities and verification of information; 

4) Climate change mitigation local government support workshops. 

The workshops of the fourth phase established that whilst some municipalities are pioneers in the 
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implementation of climate change mitigation activities; many have been lagging behind in integrating 
climate change in their planning processes and implementation (SEA, 2017). Information was collected 
through worksheets, as well as from questions developed by DEA with regards to four different themes 
(institutional arrangements, projects and programmes, partnerships, support needs). The results from this 
investigation made it possible to cluster cities according to their mitigation implementation needs. The 
resultant mapping matrix produced four clusters of municipalities which grouped cities according to the 
mitigation impact and mitigation buy-in in each municipality, namely: 

1) Front runner cluster: advanced in the understanding and implementation of climate change 
mitigation; 

2) Capacity constrained cluster: high ability to implement climate change mitigation but less 
expressed buy-in; 

3) Resources constrained cluster: low ability to implement climate change mitigation, but with a high 
appetite and need for climate change mitigation; 

4) No information or no climate impact cluster: very limited ability to implement climate change 
mitigation and where there is even less appetite/ need to take up climate change mitigation. 

Such a matrix could be developed to cluster cities according to their level of climate resilience buy-in in 
terms of policies and strategies and to the climate resilience intervention implementation, as shown in 
Figure 2. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advanced climate 
resilience intervention 
implementation 

High climate resilience buy-in / policy 

Cluster	1Cluster	2

Cluster	4 Cluster	3

Figure 2. Mapping matrix to cluster cities according to their resilience assessment potential 
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Cluster 1 (front runner) could include: 

- Municipalities with existing and advanced climate resilience policy, as well as advanced 
implementation of climate resilience interventions (including means of assessment) 

Cluster 2 (capacity constrained) could include: 

- Municipalities with existing and advanced climate resilience policy (including means of 
assessment) but little implementation of climate resilience intervention 

Cluster 3 (resource constrained) could include: 

- Municipalities with poor or inexistent climate resilience policy but advanced climate resilience 
intervention implementation 

Cluster 4 (no information; no resilience work) could include: 

- Municipalities with poor or non-existent climate resilience policy and few climate resilience 
intervention implementation 

- Municipalities with poor or inexistent climate resilience policy and no information on climate 
resilience intervention implementation.  

The type of economy a city relies on or the type of adaptation challenges a city faces related to its climate 
risks would inform such a mapping matrix. Based on this matrix, a climate resilience assessment matched 
to the type of municipality will be developed. Much as with the work on climate change mitigation in cities, 
limitations will arise where respondents lack an understanding of climate change and climate resilience, 
or lack involvement with the implementation of climate resilience 

Da Silva et al. (2012) divided the city system into three categories: institutional networks; knowledge 
networks; and networked infrastructures (The Rockefeller Foundation and ARUP, 2014a:19). Bhamra has 
established an indicator framework recognising four types of urban systems and assessing their resilience 
using a scale: social, environmental, governance and economic systems (Bhamra, 2015). The OECD uses 
the same aspects to analyse the resilience of urban communities. 

The resilience characteristics of cities will be assessed to establish the level of preparedness and ability 
to respond to stresses and shocks induced by climate change in South Africa. This means that the RAT 
developed will be able to assess a number of aspects of municipalities’ resilience in South Africa (Sharifi 
and Yamagata, 2016c) (see Table 1). 

The Rockefeller Foundation and ARUP City Resilience Framework focused on seven qualities (flexibility, 
redundancy, robustness, resourcefulness, reflectiveness, inclusiveness and integration), against which the 
resilience assessment indicators assess the climate resilience of urban systems (The Rockefeller 
Foundation and ARUP, 2014a:22). 

These qualities of urban resilient systems can be grouped under three larger typologies for ease of 
assessment, namely: asset-based characteristics, practices or process-based characteristics and attributes 
or qualities (The Rockefeller Foundation and ARUP, 2014a). The 17 qualities defined by Sharifi can be 
classify under overarching typologies, such as the ones defined by the Rockefeller Foundation and ARUP. 
This typology underlines that urban resilience is linked to city assets, but that cities also need practices 
and attributes to enhance their climate resilience. Assets can be understood as physical (e.g. buildings) 
and non-physical (e.g. skills or social relationships). Assets can also be defined by their contribution to an 
urban system, which in turn contributes to the resilience of the city.  

The following table summarises and defines the qualities of a resilient system. 
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Table 1. Qualities of a resilient system 

Quality Definition Rockefeller 

Foundation and 

ARUP denomination 

Robustness and 
stability 

the system’s strength to withstand short- and long-

term shocks 

Robustness 

Flexibility the ability to rearrange structure and functions in the 

event of a shock 

Flexibility 

Resourcefulness the availability of resources to enhance the abilities 

of a resilience system 

Resourcefulness 

Coordination capacity the optimal use of resources by citizens, planners, 

and decision-makers 

Integration 

Redundancy ability to substitute components of the system if they are 
not functioning, with components provided for 

Flexibility 

Diversity existence of components in the system that can be 

used simultaneously and can make up for each 

other’s dysfunction 

Diversity 

Foresight capacity capacity to plan for uncertainty in the urban system and 
to address potential disruptions through preparatory work 

Resourcefulness 

Independence degree of self-reliance needed to survive adversity Flexibility 

Connectivity interactions and relations with other systems Integration 

Collaboration inclusive and bottom-up urban management approach Inclusiveness 

Agility ability of the system to restore its functionality Flexibility 

Adaptability capacity to learn from the past and to integrate the 

notion of “living with risk” in planning 

Accept uncertainty and 
change 

Reflectiveness 

Self-organisation existence of community-based and voluntary activities 
centred on social institutions and networks 

Inclusiveness 

Creativity ability to find innovative solutions to unprecedented 
problems 

Flexibility 

Efficiency cost-benefit ratio of actions and strategies, ability to 
maximise benefits given the limited resources available 

Resourcefulness 

Equity degree of fairness in the distribution of benefits and 

impacts across different groups in the society 

Inclusiveness 

Source: Sharifi, 2016; The Rockefeller Foundation and ARUP, 2014a; own elaboration. 

Like resilience, urban resilience is largely discussed in the literature, however, little research exists on the 
development of urban climate RATs, particularly in developing countries. However, a variety of tools exists 
to assess sustainability at different scales. Some of these may be used as proxy indicators for resilience 
assessment, although their application is not always possible or relevant (Sharifi and Yamagata, 2016a). 
As a result, there is very little published research suggesting that there is a one-size-fits-all urban climate 
resilience assessment framework, with resilience indicators (Sharifi and Yamagata, 2014). Furthermore, 
where research does exist, the focus is largely on urban systems in developed countries, and it is arguable 
whether this work can be generalised to or replicated in developing countries (Sharifi, 2016).  
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Urban resilience to climate change in South Africa 

In South Africa, Chapter 5 of the National Development Plan (NDP) states that developmental challenges 
must be addressed “in a manner that simultaneously addresses South Africa’s over-riding national 
priorities for sustainable development, job creation, improved public and environmental health, poverty 
eradication, and social equality” (DEA, 2011). The National Climate Change Response Policy (NCCRP) is 
currently the main policy document that articulates South Africa’s approach to managing the transition 
towards a climate-resilient, lower carbon economy and society. The policy, which was developed in 2011, 
indicated that cities house approximately 60% of the South African population. This means that with 
climate change related extreme weather events projected to increase in frequency and intensity, more than 
half of the population, as well as cities’ social, economic, infrastructure and natural environments are 
increasingly vulnerable. In this regard, it is imperative that the resilience of cities be a priority to both 
national and local government.  

Although the 2011 NCCRP is the overall climate change policy, it holds less weight compared to formal 
climate change legislation. At the time of writing this report, DEA is therefore putting focused efforts into 
drafting two seminal instruments for climate policy: a Climate Change Bill and a National Climate Change 
Adaptation Strategy (NCCAS). The NCCAS provides a vision of climate change adaptation and climate 
resilience for South Africa (DEA, 2017b). It situates the concept of climate resilience within the broader 
context of socio-economic development (Strategic Intervention 1 of the latest version of the NCCAS, DEA, 
2018c) and envisions the interconnectedness of climate change resilience and development goals. To 
achieve this vision, the NCCAS proposes the implementation of a National Risk and Vulnerability 
Assessment Framework (NRVAF). Across all levels of government and all sectors, the NRVAF would 
present a platform for climate vulnerability assessments and learning exchange. As such, the NRVAF 
would contribute to a “stronger coherence and coordination on climate change adaptation activities 
between different institutions and levels of government, particularly with regard to planning, 
implementation and reporting” (DEA, 2017b). DEA has included an M&E framework to track vulnerability 
and assess impacts of adaptation projects towards achieving climate resilience and reducing vulnerability 
(Strategic Interventions 8 and 9 of the latest version of the NCCAS, DEA, 2018c). 

DEA is the custodian of the climate change response in the country and is mandated to coordinate South 
Africa’s climate change responses. Effective implementation of South Africa’s climate change responses is 
thus fully reliant on DEA’s ability to influence and coordinate the planning processes and activities of other 
levels of government. These planning constraints are complicated further by the way in which institutional 
arrangements cascade down through all levels of government, including municipalities. According to PDG, 
“the legislative and institutional framework for the management and protection of the natural 
environment in South Africa is complex and has resulted in the fragmentation of responsibility 
‘horizontally’ across various national departments, public entities and ‘vertically’ between the three 
spheres of government” (Middleton et al., 2012). 

Enhancing climate change planning capacity at the municipal level requires knowledge about climate 
vulnerability as well as climate change considerations and constraints becoming integrated in local 
development plans. Climate risks and vulnerability assessments are supported by policies, and research 
centres such as the National Disaster Management Centre (NDMC) or Council for Scientific and Industrial 
Research (CSIR), as envisioned in the NCCRP (2011). The NCCRP requires that South Africa “pilot a 
methodology to downscale climate information and comprehensive impact assessments to specific 
geographical areas, including provinces and municipalities” (NCCRP, 2011:47). As such, climate 
vulnerabilities and resilience needs could be integrated into municipal development planning tools such 
as Integrated Development Plans (IDPs) or Service Delivery and Budget Implementation Plans (SDBIPs) 
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(NCCRP, 2011). 

However, cities have not developed climate resilience strategies within their climate change plans, where 
such plans exist. For the purpose of this literature review exercise, climate change strategies of the 15 
project cities have been reviewed and assessed in terms of focus and possible integration to a planning 
tool. The results of this analysis are presented in the Table 2 below. 

Table 2. Mapping and review of climate change strategies and planning tools in the project cities 

Municipality Existing strategies Focus of the climate 

change strategy 

Planning tool 

City of Cape 
Town 

P Energy and Climate 
Change Strategy 
P Climate Change Policy, 
2017 
PResilient Cape Town: 
Preliminary Resilience 
Assessment 

Mitigation 
 
 
 
Resilience  

PFive-Year IDP 2017-
2022 
PDraft SDBIP 2018-2019 
PBEPP 2018/19 

City of 
Johannesburg 

P Climate Change Strategic 
Framework (2015) 
P Climate Change 
Adaptation Plan (2009) 

Mitigation  
Adaptation 

PSDBIP 2018/19 
PBEPP 2017/18 
PIDP 2018/19 Review 

City of 
Ekurhuleni 

P Ekurhuleni Climate 
Change Response Strategy 
(2017) 

Mitigation  
Adaptation 

PIDP 2017/18 - 2020/21 
PSDBIP 2018/19 
PBEPP 2018/2019 

City of Tshwane P Energy and Climate 
Change Strategy  
PVulnerability Assessment 
to Climate Change (2014) 

Mitigation  
Adaptation 

PBEPP 2017/18 
PIDP 2017-2021 Review 
PSDBIP 2018/2019 

Mangaung P Climate Change 
Adaptation and Mitigation 
Strategy for Mangaung 
approved on 8/11/2017 

Mitigation  
Adaptation 

PIDP 2017/2022 
PSDBIP 2018- 2019 
PBEPP 2018/19- 2020/21 

Nelson 
Mandela Bay 

P Climate Change and 
Green Economy Action Plan 
(2015) 

Adaptation 
Mitigation 

PIDP 2016/17 – 2020/21 
PSDBIP (2017/18) 
PBEPP 2018/19 – 
2020/21 

Buffalo City P Draft Sustainable Energy 
and Climate Change 
Mitigation Policy and 
Strategy (2008) 

Mitigation  PIDP 2017/18 
PSDBIP 2017/18 
No current BEPP 

eThekwini P Durban Climate Change 
Strategy (DCCS) (2014) 

Adaptation  
Mitigation 

PIDP 2017/18- 2021/22 
PSDBIP 2018-2019 
PBEPP 2017-18 

George No Climate Change 
Strategy 

N/A PIDP 2017-22 
PDraft SDBIP 2018/19 
No current BEPP 

Mbombela PThe City of Mbombela 
Climate Change Response 
Strategy and 
Implementation Plan Final 
(2018) 
PMbombela Local 
Municipality Climate 
Change Response Policy 

Mitigation  
Adaptation 

PIDP 2017-2022 
PSDBIP 2018-2019 
No BEPP 
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Municipality Existing strategies Focus of the climate 

change strategy 

Planning tool 

(2016) 

Mogale PClimate Change 
Framework and Operational 
Climate Change Plan 
Strategy (2014) 

Adaptation  
Mitigation  
 

PIDP 2017/18 
PTop-Layer SDBIP 
2017/2018 
No BEPP 

Msunduzi P Msunduzi Municipality 
Climate Change Adaptation 
and Mitigation Strategy 
(2016) 

Adaptation  
Mitigation 

PDraft IDP 2017- 2022 
PSDBIP 2018/2019 
No BEPP 

Polokwane No Climate Change 
Strategy 

N/A PIDP 2018/19 
PSDBIP 2018-2019 
No BEPP 

Rustenburg Revised Climate Change 
Strategy (2013) 

Mitigation 
Adaptation 

PIDP 2017/22  
PIDP Review First Draft 
Report 2018/2019 
PTop-Layer SDBIP 
2018/2019 
No BEPP 

Sol Plaatje P Energy and Climate 
Change Strategy (2009) 

Focus on Energy and 
Mitigation 

PIDP 2017-2022 
PDraft SDBIP 2018/19 
No BEPP 

The literature review showed that of the 15 cities, 13 currently have climate change strategies, amongst 
which two are still in draft form. Two secondary cities, Polokwane and George, do not have a climate 
change strategy. None of the climate change strategies focus solely on adaptation or resilience. Out of the 
13 existing climate change strategies, nine focus both on mitigation and adaptation and three solely on 
mitigation. This shows that mitigation is still the main focus of climate change strategies in our project 
municipalities. Energy is a common and primary sectoral entry point to mitigate climate change, primarily 
as a means to reduce greenhouse gas (GHG) emissions.  

In order to improve adaptation strategies and initiatives, the “Let’s Respond Toolkit” was 
developed in 2012, as an initiative of DEA, GIZ, the Department of Cooperative Governance and 
Traditional Affairs (COGTA) and the South African Local Government Authority (SALGA). The Toolkit 
offers tools to assess vulnerability, a template to draw a climate change Response Plan, and tools to engage 
stakeholders (Let’s Respond Toolkit, N.D.). Responding to that call, local government, led by SALGA has 
committed to driving a programme of action to ensure that all municipalities respond to and plan for the 
impacts of climate change. In so doing, SALGA and its partners have collaborated in establishing a Climate 
Change Champions Committee and developed a Programme of Action to support municipalities in 
developing or refining and implementing climate change response programmes, whilst addressing critical 
gaps in environmental performance. Furthermore, the Local Government Climate Change Support 
Programme (LGCCSP) has been established to enhance the implementation of the Let’s Respond Toolkit. 
The programme aims to build capacity on how municipalities can identify or conduct climate risk and 
vulnerability assessments and develop adaptation response plans.   

In the literature on cities and urban resilience, one underlying theme for cities, is the responsibility they 
hold to develop climate change strategies and resilience plans (Carter et al., 2015; Sharifi, 2016; DEA, 
2017a; Figueiredo, Honiden and Schumann, 2018). In South Africa, the broader mandate for local 
government to respond to climate change is rooted in South Africa’s Constitution. The responsibility for 
addressing climate change impacts rests with the environmental departments of many South African 
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municipalities (Mokwena, 2009). However, small and rural municipalities often do not have such 
departments, in which case often ad-hoc environmental committees have been constituted (Mokwena, 
2009).  

Municipal environmental departments often hold little authority and lack financial mechanisms to fund 
important activities. Moreover, many critical actions required by climate change responses are linked to 
the provision of basic services (e.g. water, electricity, waste removal, sanitation and sewage infrastructure, 
road management) and therefore fall within the scope of the local government’s responsibilities.  However, 
environmental departments are not directly responsible for any of the revenue generating activities that 
municipalities rely on, such as the sale of electricity and water, and are not allocated any meaningful budget 
to tackle climate change issues. Key departments such as water, energy, transportation and planning 
departments are focussed on delivering immediate, short term objectives and service delivery priorities as 
per their mandates, which does not align organically with the long term adaptation planning interventions 
needed to address climate change.  

Mechanisms for municipal planning and finance for climate change includes plans and frameworks. These 
formal, mandatory mechanisms provide guidance on and avenues for domestic climate finance. For 
example, the IDP is a 5-year policy framework that serves as a basis for the annual budget and annual 
implementation plan. The sector plans specify how service delivery can be improved in light of climate 
change and sustainable development and are mandatory for crucial sectors (housing, water, electricity, 
waste management, transport, local economic development, environmental management and disaster 
management). The Spatial Development Frameworks (SDFs) are critical for climate change planning, but 
are not always aligned with sector plans or IDPs. 

With regards to climate financing, municipalities fall under a regulatory environment encompassing the 
Municipal Systems Act, the Municipal Finance Management Act (MFMA) and the Division of Revenue Act. 
These laws determine the power and functions of municipalities, including the rules and requirements for 
financial planning and management, borrowing and handling credit and debt, as well as the revenue 
between levels of government for the financial year.  

Unfortunately, as argued by Carter et al. (2015), cities’ responses to climate change have been limited to 
reports and city plans, where they exist, and have not been transposed to systemic action and 
interventions. As a result, climate change is not being fully addressed by the majority of municipal 
departments that play a key role in building resilience to climate change. At the same time, it is beyond the 
mandate of the environmental departments to take decisions that impact on these municipal departments. 
This approach means that municipal development planners often exclude climate change considerations 
from their planning processes, resulting in slow or lagging implementation of climate responses and 
suspected low resilience in cities. 

In an effort to address some of these challenges, the Cities Resilience Programme (CRP), DEA convened 
the Cities Resilience Forum (CRF), which serves as the primary platform for vertical integration between 
national government and the country’s largest metropolitan municipalities and secondary cities. As part 
of enhancing vertical integration and the implementation of the CRP, in August 2017, the CRF gathered in 
Pretoria to conceptualise “urban climate resilience” in the South African context. During the workshop, 
urban climate resilience in the context of South African cities was conceptualised and building blocks 
established as enhancers of climate resilience in cities. 

Building blocks of urban climate resilience were divided between key sectors impacted or key aspects of 
vulnerability. The framework around them include a set of drivers and climate change impacts linked to 
extreme events. In light of the latest climate science developments, we can note that recent levels of 
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extreme events are becoming the new normal, and therefore it makes sense to encompass these and other 
types of climate impacts in an urban climate resilience indicator framework. The areas of impacts have 
been designed to be oriented towards people and municipal economies (see Figure 3 below). The building 
block framework is thus envisaged through the categories of soft and hard infrastructure in cities. 

Figure 3. DEA's approach to Urban Climate Resilience 

 

Source: DEA Cities Preparedness Project Inception Meeting Presentation  

Resilience to what? 

Climate change hazards in cities 

Climate change is expected to cause severe biophysical, social, environmental and economic impacts on 
cities worldwide, both directly and indirectly (Tadross and Johnson, 2012). Although cities typically have 
the resources to adapt to these threats, the rate and extent of global climate change impacts is greater than 
previously projected (IPCC, 2014), and uncertainties in climate projections increase risks. In South Africa, 
climate change projections up to 2050, under unmitigated emission scenarios, foresee a very significant 
warming, of as high as 5–8°C, over the South African interior. Furthermore, a general pattern of a risk of 
drier conditions to the West and South of the country and a risk of wetter conditions over the East of the 
country is projected (DEA, 2013).  

Box 2. Definitions 

Risks, Hazards, Disasters, Shocks and Stresses  

 

Hazard: a dangerous phenomenon, substance, activity or condition threatening life (injury or health), property, livelihoods or 

ecological services, social or economic activities, induced naturally or by humans or by a combination of both. 

Shock: a sudden event that affects the performance of a system (floods, drought, earthquake, violence, economic volatility). A 

hazard becomes a shock when it actually takes place. 

Stress: a long-term trend that affects the performance of a system and increases vulnerability of its components (natural resource 

degradation, demographic changes, climate change, political instability). A stress can transform into a shock if its tipping point is 

reached. Stresses can be cumulative. 
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Risk: a subject vulnerable to a hazard presents a high risk of shock 

Disaster: a subject experiences a disaster when it experiences a serious disruption of its functioning, involving human, material, 

economic or environmental losses or impacts, to a point where the subject does not have the resources to cope with the disruption. 

 

To be able to assess the level of resilience to climate change of South African cities, their exposure to 
potential climate risks must be understood. In facing climate change and hazards, each and every place 
and population is not vulnerable to the same degree. Indeed, vulnerability depends on the severity of the 
hazards as well as the exposure, sensitivity and adaptive capacity of a system (Baede, Linden and 
Verbruggen, 2008). Common threats to cities globally, identified in the literature as physical or climate-
related impacts are: 

• Global warming 

• Sea-level rise 

• Increase in frequency and intensity of extreme events: heavy rain and flooding, storms 
(hurricanes, monsoons, and floods), droughts, heat waves 

• Desertification 

• Forest fires 

(DEA, 2011; Masson et al., 2014; DEA, 2017a; Davis-Reddy and Vincent, 2017; Figueiredo, Honiden and 
Schumann, 2018). 

Climate is seen as a significant threat to the country’s water resources, food security, health, infrastructure, 
as well as its ecosystem services and biodiversity, considering the high levels of poverty and inequality 
(DEA, 2011). More than an environmental threat, climate change poses critical challenges for national 
development (Ziervogel et al., 2014). Urban areas are home to 60% of the population in South Africa, which 
makes them highly vulnerable places to current and future disruptive climatic events (DEA, 2011). Cities 
are socio-ecologic-economic spaces hosting infrastructures, natural environment and human components. 
As climate change impacts transcend spatial and socio-economic boundaries, cities’ resilience to such 
disruptions is critical to avoid human and economic losses, but climate change impacts and resilience 
capacity of cities are not yet fully understood (DEA, 2017a). Vulnerability in cities is driven by climate 
change and the accumulation of poverty, lack of basic services and human rights, and the extension of 
settlements into unsafe land. Due to the increasing vulnerability of urban settlements related to 
urbanisation, and the significance of urban centres to regional and local economies, assessing the 
preparedness and resilience to deal with climate risks is critical for these vulnerable cities (le Roux et al., 
2017).  

The NCCRP (2011) acknowledges the higher prevalence over time of extreme events both in terms of 
frequency and intensity over South African cities (DEA, 2011). Therefore, urban climate change risk 
assessments have been conducted by some cities in South Africa to identify the possible natural hazards 
faced by the city and design a response to the disruption. In 2017, the South African Risk and Vulnerability 
Atlas (SARVA) (Mambo and Faccer, 2017) mapped climate vulnerability in South Africa at the provincial 
level (Mambo and Murambadoro, 2017). The SARVA found that the 20 most vulnerable municipalities in 
South Africa are rural, small towns and secondary cities, found in Limpopo (7), Eastern Cape (5), North 
West (4), KwaZulu-Natal (3) and Mpumalanga (1) (FFC 2012a in: Mambo and Murambadoro, 2017). The 
Greenbook project by CSIR is in the process of defining downscaled projections over human settlements 
and their immediate surroundings in South Africa. Once downscaled, these projections will inform the 
identification of the risk profile of these settlements and facilitate the assessment of relevant adaptation 
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strategies. The findings from the Greenbook will be analysed when released in March 2019 and will inform 
the findings of this literature review and further resilience assessment. 

The review of cities’ climate risks conducted during this literature review exercise suggests that the most 
prevalent climate risks in South African cities are the risk of drought, heat wave and flooding due to heavy 
rainfall and storms (in at least 10 of the 13 cities’ climate change risk assessments available). Correlating 
with the findings of Hunt and Watkiss (2011) and the OECD (Figueiredo, Honiden and Schumann, 2018), 
it appears that physical and climatic problems, such as floods and drought, are receiving attention in terms 
of adaptation initiatives as they have great impact on communities in terms of social organisation and the 
built environment (see Figure 4). 

Figure 4. Analysis of identified climate risks in project cities 

 

Multiple shocks and stresses occurring in multi-layered systems 

As noted previously, cities are complex and multi-layered socio-ecological systems. As such, they are not 
only driven by ecological and social issues but have multiple components (Resilience Alliance, 2010). 
Economic, social, political, cultural, technological, environmental and other components are intertwined 
and weaved into an urban fabric made of hard-infrastructures, soft-infrastructures, social relations, and 
its natural environment. Urban well-being as well as social cohesion are the needles that stitch all of the 
components together. 

With this in mind, it appears that the larger and more complex the urban fabric is, the more vulnerable it 
will be. Indeed, climate shocks and stresses, even if happening in isolation can trigger each other as their 
impacts are not confined to a specific component. The interdependence of urban components has knock-
on effects on economic, social, environmental and institutional functions of the whole, which in turn can 
trigger other stressors impacts. The visual representation provided in the C40 interdependence report 
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(2017) illustrates the case study of the Westpoort Harbour district in Amsterdam towards flood risk. The 
Figure 5 below depicts the interdependencies between the facilities in the harbour but also of these 
facilities with city and regional functions. It shows that in the event of a disruptive event, here flooding, 
the impact on a facility would have multiple repercussions, to a point where it could trigger impacts from 
other potential disruptive stressors in the city-region. 

Figure 5. Westpoort Harbour District Pilot Study Interdependencies mapping 

 

Source: C40, 2017 

As it has been established that cities comprise multi-layered systems, a tool assessing the resilience to 
climate change within the city system needs to encompass indicators that reflect the linkages and 
interdependences within the overall system and between its sub systems. One way to envisage the cause 
and effects, and thus the impacts of climate change in cities is through analysing the cascading effects of 
climate changes such as temperature rise, changes in precipitation, and so on. Box 3 below reflects this 
approach, showing how climate impacts cascade through the biophysical and socio-economic aspects of a 
system.   
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The 100 resilient cities group uses methodologies that follow a similar conceptual framework to map 
primary and secondary impacts of climate change. The following table gives an example of the mapping of 
cascading effect of climate change impacts by the 100 resilient cities group. 

Table 3. Cascading impact exercise, example 

Urban systems Primary climate 

change impacts 

Secondary impacts Initiative to mitigate the impacts 

Infrastructure and environment Water shortages Water restrictions  

Quality of life 

Rainwater harvesting 

Water efficiency investments 

Recycled municipal water 

…. …. …. 

Economy and society Loss of agricultural 

production 

Increased food costs 

Food shortages 

Tax incentives to promote 

sustainable and conservation 

practices 

…. …. …. 

Leadership and strategy Water right dispute Legal costs, strain 

on resources 

Collaboration with experts 

Guidelines and policies 

…. …. …. …. 

Source: C40, 2017 and own elaboration. 

The cascading impacts can also be mapped by looking at specific cities functions and defining the impacts 
from the most direct to the most indirect impact using concentric circles (see Figure 6 below). This other 
type of representation allows for visual representation of interconnectedness of functions and impacts 
throughout the different urban systems dimensions. 

Figure 6. Mapping of cascading impacts by city’s functions, water supply example 
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Source: C40, 2017 and own elaboration. 

OneWorld developed a 1st-to-4th Order Climate Impact Assessment Framework, a conceptual framework 
that illustrates the linkages and cascading impacts of climate change as they flow through a system (see 
Box 3). First order impacts are basic climate parameters such as temperature and rainfall. These changes 
impact on the next level, physical and biotic environments, such as soil and water resources (2nd order). In 
turn these chemical and physical processes impact on ecosystem services and agricultural productivity (3rd 
order). Finally, the resultant impacts affect socio-economic conditions, such as health, livelihoods and 
impact on poverty and coping strategies (4th order). 

Box 3. The 1st to 4th Order Climate Impact Assessment Framework 

The 1st to 4th Order Climate Impact Assessment Framework 

 

 

 

We will discuss below the type of assessment to adopt for this project (scale, type, methods), but these 
overall resilience frameworks assessing different types of systems is of interest in the development of our 
RAT for South African cities. From these, sub-systems categories could be designed as well as set of 
indicators to measure the resilience of these urban systems. 

The dimensions of resilience 

As detailed above, resilience and cities are multi-dimensional and complex concepts and spaces. Therefore, 
assessing the resilience of cities will need to be approached through an indicator framework that reflects 
the intricacies and composite nature of urban systems. 

Currently, three approaches of resilience have been depicted in the literature: socio-ecological, disaster 
risk reduction and sustainable livelihoods. Although not mutually exclusive, these approaches to resilience 
may be more appropriate or applicable to one scale than to another. In the case of the resilience of a city 
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or a community to climate shocks and stresses, the socio-ecological approach is said to be more relevant, 
as developed by Holling (see Table 4). This approach will underpin the framework to be developed and 
then applicable indicators will be adopted from the framework as relevant to each city. The concept of 
socio-ecological resilience is appropriate to address changes occurring in such dynamic urban systems, 
because it does so through a holistic approach that emphasises reaction to shocks and stresses on a system, 
rather than the vulnerability of its elements individually or the overall response to one specific hazard. 
Table 4 below demonstrates each of the three approaches to resilience described above and in what 
circumstances they are most applicable. A socio-ecological approach to resilience uses a holistic concept 
that emphasises reaction to climate shocks and stresses on a system, rather than the vulnerability of its 
elements individually or the overall response to one specific climate hazard. Therefore, a socio-ecological 
approach to addressing changes occurring in such dynamic systems is most appropriate.    

Table 4. The three main approaches to resilience 

 

Source: Figueiredo, Honiden and Schumann, 2018 

However, it is appropriate to adopt a targeted approach to resilience in cities, by noting that the different 
approaches to resilience are complementary and that a city is part of a national context and driven by local 
realities. As such, we should not exclude other resilience frameworks in the development of our RAT. 
Particularly, the community-based approach to resilience appears to be relevant in the case of cities 
(Cutter, Burton and Emrich, 2010). Indeed, at mid-level between the household scale and the city-scale, 
the urban community approach, for which the definition needs refinement before any assessment can be 
conducted, allows for a more accurate level of analysis. This approach, through the aggregation of 
household level data, can reflect the different levels of inequality and therefore of vulnerability present 
within the boundary of a city or of a municipality. In addition, it allows an overall view and analysis of city-
wide aspects such as cohesion and local institutions (Figueiredo, Honiden and Schumann, 2018). 

From a literature review on resilience and cities, it is evident that resilience unfolds across different 
dimensions. In 2016, the OECD laid the foundational structure of its indicator framework for urban 
resilience, based on economic, social, environmental and institutional dimensions (see Table 5 below). The 
underlying assumptions of this framework are that an urban space resilient to climate change would have 
achieved the following: 

• economic climate resilience if the industry is diverse and offers room for innovation; 

• social climate resilience if the “society is inclusive and cohesive, citizen networks are active and 
people have access to opportunities”; 

• environmental climate resilience if urban development is sustainable, infrastructure is 
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adequate and reliable and adequate natural resources are available; and, 

• institutional climate resilience if the leadership is clear, with a long-term vision and sufficient 
public resources, levels of government collaborate, and the government is participatory. 

Based on these assumptions, the OECD has developed the following indicator framework that can guide 
the development of indicators to measure the different sub-dimensions related to the four aspects of urban 
resilience to climate change. 

Table 5. OECD dimensions and indices of urban resilience to climate change 

Dimension Indices 

Economic 

(The economic conditions of a city or 

community) 

1: Industries are diverse to generate growth 

2: Innovation takes place to lead the economy 

3: The workforce has diverse skills 

4: Reliable infrastructure supporting economic infrastructure 

5: Overall exposure in global economic value chains. 

Social  

(the well-being of a society and its members 

organised or not) 

1: Society in inclusive and cohesive 

2: Citizens’ networks in communities are active 

3: People have access to services 

Environment 

(This dimension refers to the natural 

environment and to the systems and 

networks implemented to manage it) 

1: Urban development is environmentally balanced 

2: Infrastructure is adequate and reliable 

3: Adequate natural resources are available 

Institution 

(It refers to the institutional capacity - 

knowledge sharing, capacity development, 

learning processes and participatory channels 

– as well as organisations and decision-

making processes that administer a city or 

community. Stakeholders: governments, 

organised civil society and private 

stakeholders 

1: Leadership and long-term vision are clear 

2: The public sector has proper resources 

3: Collaboration with other levels of government takes place 

4: Government is open, and citizens are encouraged to participate 

Source: adapted from OECD. (2016). Resilient cities (for internal consultation only) in: Figueiredo, 
Honiden and Schumann, 2018; Figueiredo, Honiden and Schumann, 2018; and own elaboration. 

Sharifi has reviewed and analysed urban RATs and has concluded that the environmental component 
could be separated into two independent components, namely environmental, as in the natural 
environment, and the built environment or infrastructure (Sharifi, 2016; Cutter, 2015). In its review of the 
several urban RATs developed over the years, Sharifi has gathered a list of possible indicators and metrics 
to measure the several sub-components of these five aspects (see Table 6). For ease of comparison, the 
variables, indicators and indices reviewed during this literature review are summarized in the Annex 1. 

Table 6. Urban climate resilience dimensions and indices by Sharifi, 2016 

Dimensions Indices 
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Economic 

 

Economic Structure 

Economic Dynamism 

Economic Security 

Social  

 

Social structure 

Community bonds, social support and social institutions (Volunteerism and civic 

engagement in social networks) 

Safety and well-being  

Equity and diversity  

Local culture 

Environmental Natural assets (environment and resources)  

Infrastructure Robustness and redundancy 

Efficiency 

Information and Communication Technology 

Transport 

Land use and urban design 

Institutional Leadership and participation 

Management of resources 

Contingency, emergency and recovery panning 

Collaboration 

R&D 

Regulations, enforcement 

Education and training (Education (from elementary or secondary school), training and 

communication) 

Source: Sharifi, 2016, and own elaboration 

During the elaboration of The Rockefeller and ARUP City Resilience Index, 24 indicator frameworks were 
reviewed, which provided valuable insight on the state of sustainability, resilience, and Disaster Risk 
Reduction (DRR). Resilience is said to be at the cross-road of adaptation and DRR, and therefore is about 
both the gradual onset of climate change and the increase in extreme and disasters events. As such, it is 
not surprising to find adaptation assessment tool referring to the contribution of adaptation and DRR 
interventions to resilience. The analysis found out that indicator frameworks usually aggregate variables 
in 4 indices, each having about 4 indicators, which in turn may have 5 variables on average (The Rockefeller 
Foundation and ARUP, 2014b). Sharifi’s analysis of 36 community RATs correlates the findings from The 
Rockefeller Foundation and ARUP. 

Moreover, Sharifi showed that some dimensions have been more scrutinized than others, and that the 
current RATs are using indices related to specific urban systems dimensions, hence limiting a holistic 
assessment of community resilience. Community bonds, social support and social institutions and 
education and training are two sub-themes that are often assessed by RATs, largely because they are often 
built into the RAT. In general, the institutional dimension of resilience has been better analysed at 
community level than the others. By order of preference, RATs are then often developed to assess the social 
dimension and the built environment dimension while the economic or the environmental dimensions of 
resilience are the least studied by the existing tools (Sharifi, 2016). Figure 7 below provides graphic 
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representation of the frequency of specific metrics used in the various RATs analysed by Sharifi. 

This could be explained by the fact that resilience assessments are closely linked to policy development 
aimed at designing systemic and systematic interventions at the city level. As Figueiredo, Honiden and 
Schumann explain, assessing resilience aims to answer a question about the level of resilience of a 
community (2018). Although one tends to think that the starting question is: “Is my city resilient?”, 
assessment usually answer the question: “What degree of resilience does this city want to pursue?” 
(Figueiredo, Honiden and Schumann, 2018). Assessment tools can be oriented towards the dimensions of 
resilience that the community ought to think is the most important, which talks to the level and type of 
risks that the city is willing to take. Policy objectives are then aligned to this resilience objective and the 
dimension of resilience can be monitored accordingly, with chosen indicators. Indicators are measuring 
policy priorities or objectives related to an identified problem. The design of an indicator framework is 
then a normative judgement, linked to a prioritisation at a city level. 

Figure 7. Percentage distribution of the frequency of metrics failing under each dimension for each of the RAT 
evaluated by Sharifi, 2016 

 

Source: Sharifi, 2016 

This first section of the literature review aimed at understanding the concepts of urban climate resilience 
in relation with the South African municipal context. As resilience, and cities, are rather complex and 
evolutive concepts, this first part tried to unpack these. The following sections will guide the design and 
development of the urban climate resilience assessment tool through the review of existing principles and 
approaches to urban climate resilience applied internationally and in South Africa. 

Key messages on the scope of the resilience assessment tool 

• Resilience is understood as a process of transformation that concerns thee permanent change within systems, 
whether they are challenged by disturbance or not.  

• Climate Resilience relates to the changes induced in a system by climate change shocks and stresses, understood 
as both the gradual onset of climate change and the increase in extreme and disasters events and noting that  
climate resilience has different dimensions;  economic climate resilience (with diverse industries that offer room 
for innovation), social climate resilience (when the society is inclusive and cohesive, citizen networks are active 
and people have access to opportunities), environmental climate resilience (with a sustainable urban 
development, adequate and reliable infrastructure and available adequate natural resources), and institutional 
climate resilience (with a clear leadership, with a long-term vision and sufficient public resources, collaboration 
between levels of government, and participatory government). 
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• Urban climate resilience is the ability of a city to absorb climate shock and stresses, while being able to anticipate, 
adapt, and flourish in the face of climate change  

• Cities perform services through the interrelated urban systems that they are formed of. Cities are a composition 
of dynamic ecological and social systems. Cities have been described as meta-systems by Godschalk (2003). 
They have their own geographical, social and economic characteristics and cultural and historical contexts and 
are interrelated with each other’s. 

• Urban systems comprise cities that operate at different levels; their scales are complex and variable and they 
can be described according to different qualities: asset-based characteristics, practices and process-based 
characteristics or other attributes, such as their social, environmental, governance and/or economic value. As 
such, examples of urban systems can be: institutional networks; knowledge networks; networks of infrastructures; 
social, environmental and/or economic systems. 

• Typology of cities. For the purposes of climate resilience, cities are best grouped in a matrix that recognises 
both their climate resilience related policy and their climate resilience status across the system, through a 
clustering approach.  

• The most prevalent climate risks in the 15 South African project cities are drought, heat waves, and flooding due 
to heavy rainfall and storms. Other key risks include sea-level rise and coastal erosion for coastal cities, 
biodiversity loss, wildfires, air pollution, climate change-driven migration and loss of ecosystem services. 

• The interdependence of urban components can have knock-on effects, that cascade through a system. A climate 
resilience assessment tool for urban systems must recognise interdependences. Mapping primary and secondary 
impacts of climate change in the biophysical composition of cities systems, and then assessing the cascading 
effects on the socio-economic aspects of the city, is critical. 
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3 

Criteria for a resilience assessment tool 

Box 4. Definitions 

Variable, Metrics, Indicators and Indices 

Metrics: are quantitative as they define how variables are measured 

Variables: data to be used  

Indicator: value or a group of variables that give an indication on a condition. Indicators can be part of an index, and 

then weight to reflect their importance 

Index: composed of a large quantity of aggregated information, and index represent a measurement through a single 

value 

Principles to design an effective resilience assessment tool 

According to designers of RATs and their reviewers, assessment tools should feature certain characteristics 
(Cutter, Burton and Emrich, 2010; Bhamra, 2015; Sharifi, 2016) and be underpinned by certain principles 
throughout their development. A common guide to design indicator framework is the SMART methods, 
standing for Specific, Measurable, Achievable, Relevant and Time-bound. This mnemonic acronym will be 
the base of our review to establish principles guiding the development of an overall indicator framework, 
as well as each indicator within it. The principles will be further refined to be made relevant to an urban 
RAT and its indicators. For matter of legibility, the characteristic of an effective assessment tool and its 
indicators will be listed in bullet points below: 

Specific 

Commonly, a specific indicator targets a specific area to be assessed. In the case of urban resilience, specific 
indicators will need to target the multiple dimensions of community climate resilience, as described above. 
However, a clear objective from a policy request, e.g. the level of resilience the city wants to pursue, will 
guide the design and development of the RAT for South African cities. Although resilience is a multi-
dimensional phenomenon, a resilience indicator only refers to one specific element of one dimension of 
resilience at the time. Components and sub-dimensions of resilience can contribute to or hinder each 
other, but as such they can be individually assessed within a complex resilience system. 

Measurable 

To be effective, the tool will need to have indicators that are measurable and valid for the assessment. They 
need to measure a quantity or progress, and the best way to ensure they will achieve their goal is to adopt 
a participatory approach in their design and implementation. Collaboration with stakeholders will improve 
understanding of risk and resilience, facilitate capacity-building and enhance a platform for knowledge 
sharing (Pfefferbaum et al., 2014). 

Achievable 

For indicators to be achievable in the case of urban RAT, they will need to take into account uncertainties. 
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Using iterative processes to monitor performance and updates of the baseline conditions will help dealing 
with uncertainties and therefore make the indicators achievable. Through this evolutionary processes of 
assessment, simple indicators should prevail. The use of scenarios to take into consideration the most 
extreme conditions could also be useful to determine the objectives to be attained. As such the 
determination of the indicators, their refinement and their implementation would be ensured. 

Moreover, for an indicator framework to be achievable its cost-effectiveness and practicability needs to be 
assured. Especially in South African municipal contexts, accessibility and ease of use will be critical for an 
urban RAT to be used and be relevant in the long-run. 

Relevant 

On this point, the relevance of urban RAT indicators would come from the context in which the assessment 
is made. Each city is different and has different interconnections, inter-city but also intra-cities and cross-
scales. Since resilience is a multi-scalar concept, indicators need to assess cross-scale relationships. 

Moreover, the need for scalability can be brought up under the relevance characteristic. If relevant, the 
indicator would inform a RAT that could in turn be used to identify and prioritise intervention strategies 
and develop action plans to increase the resilience of the community. 

Time-bound or Trackable 

This last principle relates to the need for the indicator framework to track changes over time, and therefore 
refers to the need for a baseline. If baseline allows the comparison of current conditions with past ones, 
they also allow to anticipate future changes and their impact. The updatability of the indicators and 
indicator framework as a whole will be key in this regard. 

These guiding principles will need to underline the development of the indicator framework to assess 
resilience in South African cities. However, indicators need to allow for replicability of the assessment, and 
as each city and community is different, a certain amount of flexibility will be required to ensure it is both 
replicable and contextually appropriate. The following section of the literature review will focus on the role 
of indicators within an indicator framework and more generally for the resilience of cities. 

Approach to resilience assessment 

In following these criteria, the RAT will be able to assess correctly and accurately resilience of cities. 
Nevertheless, four approaches or formats can be used to proceed with the assessment of resilience (Cutter, 
2016): scorecards, indices, models or toolkit.  

• A scorecard defines values for performance for each dimension of resilience. Based on answers 
to questions, statistical values or perceptions, the scorecard is a useful tool to assess resilience 
that can use both qualitative and quantitative data.  

• Indices are an average or a sum of scores obtained for each criterion. The quantitative data 
obtained are then aggregated into index values. This aggregation, and the choice of indices, brings 
a degree of subjectivity in the result of the assessment tool.  

• Models are another existing approach to assessing resilience which aims at simplifying complex 
relationships. Usually resilience models represent relationships between risks and factors to 
predict future events and their consequences.  

• Toolkits are the last approach to assessing resilience and provides a set of procedures. Taking 
another approach to resilience assessment, toolkits have a broader scope and can be a 
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combination of the three approaches mentioned as they provide a methodology to develop an 
assessment according to the context of the assessment. 

The need for flexibility and the different context of cities in South Africa makes it more likely to use a 
toolkit approach to resilience assessment. However, this choice will be confirmed through participatory 
analysis to make sure this method is appropriate, and matches the needs of municipal decision-makers. 
Moreover, the approach to resilience assessment will have to be coupled with the method of assessment to 
use. Either in a scorecard, an index, a model or a toolkit, the assessment will rely on an assessment method, 
or a combination of these: 

• Assessment against baseline conditions. This type of assessment allows to track the changes 
in a community over time. 

• Assessment against principles of good resilience. The principles are components of 
resilience. Once identified and established, they have to be reviewed according to the evolution of 
what constitutes resilience, through a participatory process.  

• Assessment against thresholds. Related to resilience dimension, the threshold values assess 
the achievement of objectives set by a community. 

• Assessment against peers. Using a benchmarking method allows for comparison between 
communities and extraction of lessons to learn from one another. 

• Assessment based on the speed of recovery. This method is useable in the case of a disaster 
striking a community and will assess whether a community returned to the equilibrium state in a 
timely manner. 

Most of these tools are summative and measure the effectiveness of an intervention, or the lack thereof. 
Summative tools use outcome-based indicators and provide evidence for decision makers on the state of a 
community on a specific aspect. On the other hand formative tools, or ex-ante evaluations, allow for 
continuous monitoring and evaluation of the conditions of a community. From the early stages of the 
planning process to the current state of preparedness, formative evaluations consider the process of 
resilience building as they allow the integration of learning into the evaluated processes through iterative 
reviews. Due to the nature of resilience, ex-ante evaluation or formative tools are said to be most needed 
to achieve accurate assessment of resilience (Sharifi, 2016). 

The products of indicator frameworks are representative of the conditions assessed in terms of the data 
collected. The outcomes of RAT can take several formats, usually visual ones, to try and depict the results 
of the assessment most clearly (The Rockefeller Foundation and ARUP, 2014b). When using bar charts 
and lists, the data depicted are closer to their raw forms, and may be perceived as general representation 
of an aspect as it has not yet been interpreted or analysed to capture the nuanced results. Maps, bullseye 
diagrams, colours scale or spider web diagrams can be used to translate the measurements into a more 
visually accessible format. Spider diagrams help prioritize the dimension which needs the most attention, 
often the one that performs most poorly, whereas a bullseye representation is a good tool to track progress 
and change over time, as it eases comparison (Sharifi, 2016). A combination of these is also possible in the 
form of a dashboard for each city or each type of urban system analysed. 

The role of indicators 

Knowledge is power. As much as indicators are partial metrics tools, they can be embedded in the 
resilience-building process of cities. It has already been established that RATs contribute to decision-
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making process as they provide knowledge and evidence of the state of resilience of a system (Sharifi and 
Yamagata, 2014). Furthermore, in a city or municipality, resilience assessments are used to define 
priorities, policies and interventions. Therefore, indicators can play a crucial role in collecting evidence 
from which critical decisions can be made. 

Indicators are an assessment and a monitoring tool. At the core of resilience assessments lies the policy-
making process and the political prioritisation linked to sectoral developmental objectives or local needs. 
RATs are tools for local policy makers to develop local resilience strategies, and therefore policy-makers 
need to be fully included in the design and implementation of RATs. RATs provide comprehensive 
information on complex and multi-faceted systems, they allow for comparison and highlight hotspots in 
need for intervention. By assessing the resilience level of a community, they help identifying risks and 
vulnerabilities of a community at a given moment, and they also identify where and how the city has 
responded to a shock according to set targets from previous assessments or policies. Either as an ex-ante 
or an ex-post decision support system, RATs contribute to building the resilience of a city.  

If an ex-ante decision support system, RATs can identify vulnerable areas and suggest potential leverage 
points to be strengthened through policy development and interventions to strengthen climate resilience. 
RATs can be used as a prioritisation tool to guide resource allocation based on this gap analysis. After a 
risk assessment of the climate shocks and stresses and an assessment of the state of resilience of a 
community, a resilience plan can be designed, which could then be integrated into sectoral policies. Using 
this timeframe and order of design allows local policy makers to implement resilience policies aligned with 
a long-term strategic vision (Figueiredo, Honiden and Schumann, 2018).  

In this case indirect indicators are usually used. Indirect indicators measure if cities are likely to be resilient 
in the future. They focus on characteristics of a city to measure resilience indirectly, though related inputs, 
outputs, outcomes and processes that could influence the resilience of a city to future shocks and stresses. 
The relationship between the measured factors and actual resilience of a city have to be accurate for these 
indicators to measure correctly the future resilience of a place. Level of trust in local government, or 
average response time of emergency services can be some of the indirect indicators used to measure the 
resilience of a city to future shocks and stresses. The issue with these types of indicator is the uncertainty 
of the future, especially in the case of resilience, which is an evolving characteristic. 

In ex-post decision support systems, RATs have a monitoring role as they assess policy progress (Khazai 
et al, 2015). From a governance point of view, RAT indicators have effects on the planning capacity of an 
urban system. RATs can track progress against policies designed and shine a light on trends over time, 
which in turn increases visibility on successful policies, learning opportunities and accountability. In this 
case, direct indicators are used to measure resilience. Direct indicators describe a city’s performance in the 
face of a specific shock. Therefore, they provide an overview of the degree of resilience a city has against 
an actual shock. Direct indicators of resilience are outcome-based and can measure the average duration 
of unemployment during an economic crisis, or the number of people without adequate shelter during 
evacuation for example.  

Indicators are also an information tool that both informs and is informed by the resilience-building process 
(Figueiredo, Honiden and Schumann, 2018). Information on resilience (current state or progress against 
the past) can inform the design and implementation of policies and response, for example early-warning 
systems, emergency response, land-use plans, building codes, or awareness campaigns. Furthermore, set 
targets, which are based on the indicators used in the RAT, can assess ongoing progress using the same 
indicators. Indicators are not used in a vacuum, they are part of an information system designed and 
managed by the cities and have repercussions on important decision-making processes. As such, indicators 
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also assist in self-assessments at city level. 

The complexity of the resilience concept and its inter-connectedness can make it a complicated 
phenomenon to assess. The desire to holistically assess resilience can lead to the design of an over 
complicated and obscure tool. Furthermore, because it is entrenched in the decision-making process of a 
city, an indicator framework can prioritise a dimension, or sub-dimensions, according to the needs of a 
city. For cost and overall effectiveness, an indicator framework should measure objectives related to policy 
priorities. Because indicators measure performance, the focus of a policy can be directed by an indicator. 
However, it is central that policies stay focused on achieving objectives and not on the improvement of the 
score given by the indicator. This principle gains importance when incentives, financial or otherwise, are 
based on indicators (Figueiredo, Honiden and Schumann, 2018). It shows that indicator framework can 
shape policy toward increased resilience of community, and that their role should not be underestimated. 

Finally, indicators are not an end in themselves. As part of the decision-making process, they also play an 
accountability role by providing instruments to analyse the efficiency and effectiveness of policies against 
their desired outcomes (Renschler et al, 2010) as they open for popular participation and integration of 
sectors and agents – as critical elements of resilience-building (Figueiredo, Honiden and Schumann, 
2018). Self-assessments, when indicators are validated by stakeholders and integrated in the M&E systems 
and protocols, are of great value to the decision-making of cities. Hence the need for participatory 
processes in the design and development as well as in the implementation and dissemination of results 
from these tools.  

Types of indicators 

Indicators are the core of the assessment. Using appropriate indicator is critical to the design of an 
assessment tool that will assess and depict an accurate understanding of a city’s resilience. Indicators 
contribute to the design of an effective RAT, and should therefore contribute to the principles established 
above, in the first part of this section. Moreover, indicators can have different forms and be of different 
type to achieve different sorts of assessment. They can play two fundamental roles: inform policy makers 
about baseline conditions or assess the progress of policy implementation. Baseline indicators provide 
indications on the conditions of resilience that policy makers will need to take into consideration when 
designing resilience policies. Policy indicators assess the efficiency and effectiveness of policies to achieve 
the goal of the policy set by the decision-makers. The latter provides an overall picture of the 
implementation environment of the resilience policy while giving feedback on it. Therefore, different types 
of existing indicators assess different steps of the policy-making process (Figueiredo, Honiden and 
Schumann, 2018). The different types of indicators are described below according to the decision-making 
steps they assess. They can be: input, output, outcome or process indicators (see Table 7 below). 

Table 7. Type of indicators 

Type of indicator What step do they 

monitor? 

What do they measure? Example  

Input Policy effort Resources (human and financial) spent 

on policies or interventions; or 

characteristics of targeted populations 

Number of workers 

Number of hours  

Output  Policy efficiency What policies produce with the inputs Number of people served 

Speed of response 
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Outcome / Results Policy effectiveness Result achieved by the outputs  

Process  Policy processes Ways in which services and goods are 

provided (if and how actions have taken 

pace) 

Error rates 

Source: Miola et al, 2015; Figueiredo, Honiden and Schumann, 2018; and own elaboration. 

Resilience indicators are always outcome indicators as they measure dimensions and objectives behind 
policies. In the meantime, public policies use inputs and produce outputs to try and influence the 
outcomes, and as a result the resilience of a community or a city. 

Resilience indicators can use qualitative or quantitative data, or a mix of both. Quantitative indicators can 
be based on observational data or data obtained from modelling techniques, as well as being composed of 
municipal census, experts’ interviews and opinions or civil society consultation. These are usually gathered 
through self-assessments using scales or thresholds (Khazai et al., 2015). To avoid biased self-assessments, 
the assessment should be taken by different stakeholders at municipal level. Qualitative information can 
also be used in resilience assessment. These indicators provide information on the context in which 
resilience can be strengthened. 

Finally, a word can be said about proxy indicators as they might be of help in the South African context. 
Proxy indicators measure factors related to climate resilience but that do not contribute to strengthening 
climate resilience per se. These do not measure preparedness but are simplified ways to measure 
components of resilience, which might be difficult to measure otherwise, e.g. using the “share of people 
knowing the names of their neighbours” to account for social capital (Figueiredo, Honiden and Schumann, 
2018). 

Using a combination of indicators is recommended and done in many RATs. However, the underlying rule 
is to use the right type of indicator to measure the right thing. 

Choosing climate resilience indicators 

Related to the characteristic of an efficient RAT, there are rules to ensure that city-specific indicators are 
measuring correctly and efficiently resilience in cities. According to Figueiredo, Honiden and Schumann 
(2018), the rules are the following:  

• Follow standards: use indicators that are internationally recognized for ease of comparison and 
tracking progress 

• Be consistent: use the same indicators and methodology over time 

• Disaggregate data: by income, sex, age, race, ethnicity, migratory status, disability and 
geographical location, or other characteristics 

• Be precise: avoid indicators which aim at assessing a desired state, e.g. “adequate”, 
“comprehensive”, “effective” or “sustainable” objectives  

• Make numbers understandable: prefer percentages or proportions over absolute numbers 

• Use data sources that are, and will be, available at regular intervals 

• Explain indicators: provide background information (metadata) to allow for an appropriate 
interpretation of data 

As climate resilience is an overarching concept, dimensions and factors that contribute to climate 
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resilience, also contribute to other high-level policy objective. There are also factors that only contribute 
to climate resilience, and others that only contribute to other high-level policy objectives. As such, it is 
important to choose indicators that relate to climate resilience (see the hatched red zone in Figure 8 
below). Factors that only achieve greater climate resilience are the least likely to be measured by the 
existing M&E systems in cities but would form the core of the indicator framework for climate resilience. 
Other indicators would already be in place to measure high-level priorities and will relate to achieving 
resilience in cities. These are the indicators related to other high-level objectives These should be included 
as baseline indicators only. The last category of indicators, outside the red hatched zone, are indicators 
that contribute to high-level objectives, but not to climate resilience. These include indicators to measure 
resilience to shocks and stresses non-related to climate change. Although they might have important 
outcomes, they should not be part of the indicator framework to measure climate resilience.  

Figure 8. Schematic set objectives related to high-level policies 

 

Source: Figueiredo, Honiden and Schumann, 2018; and own elaboration 

From the review of tools and framework to measure resilience, a list of variables, to be accounted for by 
metrics, has been established. Although, we will not list them here, they can be found in Appendix 1, and 
will be of help when designing a relevant and accurate RAT for cities in South Africa. This list is a 
compilation of RATs assessments that have been put together by the Rockefeller Foundation and ARUP, 
Sharifi or the OECD. A total of up to 128 variables for the Rockefeller Foundations, 126 variables for Sharifi 
and 68 variables for the OECD have been established to assess the different dimensions of climate 
resilience. 

In summary, both qualitative or quantitative data will be used in this urban climate resilience assessment, 
and indirect indicators will help assess the likeliness of cities’ resilience in the future. Proxies might be 
used to counteract the lack of data on a specific matter. If urban climate resilience is specific to each city, 
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it is understood as being related to other development goals, for which indicators and data might be 
available. This will guide the development of the indicator framework established. The type of indicators 
to be used is critical to ensure a relevant and correct assessment of urban climate resilience. Finally, to 
ensure that indicators are measurable a set of guidelines will be followed. As such, international standards 
will be followed, such as the SMART methods. 

Key messages for a relevant resilience assessment tool 

The key messages should be considered noting the following: 
Scope: cities in South Africa and their urban systems 
Approach: indices with a rating system (out of 100) 
Methods: against baseline conditions and against principles of good resilience (iterative) 

• Indicators of the indicator framework should be SMART: Specific, Measurable, Achievable, Relevant and Time-
bound. 

• Measurable indicators are enabled by following international standards; consistent and based on data 
sources available at regular intervals,  use disaggregate data, are precise, make numbers understandable, 
and can be  explained in the metadata. 

• Indicators to assess resilience assessments serve as an ex-ante or an ex-post decision support system and 
can support the resilience of a city at different stage of the decision-making process. In an ex-ante 
decision support system, resilience assessment tools can identify vulnerable areas and suggest potential 
leverage points to be strengthened through policy development and interventions to strengthen climate 
resilience. They measure if cities are likely to be resilient in the future. In ex-post decision support systems, 
resilience assessment tools have a monitoring role as they assess policy progress. They provide an overview 
of the degree of resilience a city has against an actual shock. 

• Different types of indicators exist according to the decision-making steps they assess. They can be: input, 
output, outcome or process indicators. 

• The resilience indicators framework should make use of qualitative and quantitative data. 

• Indicators that achieve their goal are developed t through participatory analysis and a co-creation approach. 
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4 

Existing resilience assessment frameworks 

International frameworks 

Global urban resilience assessment trends  

A plethora of institutions have developed RAT following different methods and objectives; dozens of RATs 
that have been developed internationally since the early 2000s. This section will review the institutional 
trends in terms of urban resilience and give an overview of the most relevant tools reviewed during this 
literature review process.  

Internationally, four institutions are leaders in the development of urban resilience thinking and 
assessment: the United Nations (through UNDP, the UNISDR and UN-HABITAT), the Rockefeller 
Foundation, ICLEI and the European Union. Their publications and tools have been guiding the 
assessment of urban resilience throughout the world (Figueiredo, Honiden and Schumann, 2018). 

Since 2010, UNISDR (the United Nations Office for Disaster Risk Reduction), have launched a campaign 
entitled “Making Cities Resilient”. The campaign supports sustainable urban development. The UNISDR 
was the first institution to produce a plan (the Hyogo Framework of Action) to explain, describe and detail 
the work required from all different sectors and actors to reduce disaster losses. The 2nd priority action set 
by this plan was the identification, assessment and monitoring of disaster risks.  

UN-HABITAT launched the City Resilience Profiling Program in 2012 with the aim of providing national 
and local governments with tools for measuring and increasing resilience to multiple hazards. In 2014, a 
RAT has been developed by IBM and AECOM to assess city resilience at a global level using a scorecard 
based on qualitative and quantitative data: The Disaster Resilience Scorecard for Cities (UNISDR, 2014a).  
The UNISDR was piloted in 10 African Cities (UNISDR, 2014b) and allowed city leaders to self-assess and 
identify areas of resilience weakness. 

In 2012, the United Nations Development Programme (UNDP) had published the Community Based 
Resilience Analysis Tool (CoBRA) (UNDP, 2014) (UNDP, 2014) to identify and measure the key building 
blocks of community resilience (Sharifi, 2016). This tool has been used in the horn of Africa and provides 
a methodology to define resilience multi-dimensionally. While this tool does not necessarily focus on 
urban communities, it measures resilience at the local level, and offers an approach to gather data, analyse 
and report findings on local levels of resilience. 

The Rockefeller Foundation launched the 100 Resilient Cities Initiative in 2012. The programme is 
dedicated to promoting urban resilience through supporting cities in developing new resilience strategies 
and through the appointment of a Chief Resilience Officer in each participating city. Since then, the City 
Resilience Index was developed and published in 2015 (The Rockefeller Foundation and ARUP, 2015). 
This index provides principles, qualitative indicators and protocols to assess and promote resilience. This 
toolkit is of particular relevance as it can serve as a guide to develop a holistic approach to address the 
complex nature of cities being systems of systems. 
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ICLEI – Local Governments for Sustainability, as an international city network, also developed adaptation 
and resilience assessments tools over the years. In 2007, it released a guidebook for local, regional and 
state governments, focusing on local resilience and adaptation practices, applicable to any geographical 
area (Snover et al., 2007). Its aim was to facilitate a broad monitoring of resilience. To support this 
monitoring effort with an implementation phase, ICLEI launched the Resilient Cities Programme in 2010. 
The programme offers a platform to develop and organise conferences, seminars, tools and guidebooks 
about resilience in cities.  

The combined initiatives from the Rockefeller Foundation and ICLEI gave birth to a collaborative city RAT 
in 2014. The ICLEI ACCCRN PROCESS Toolkit enables cities to prepare climate resilience strategies. 
Drawing on experience from ten Asian Cities Climate Change Resilient Network (ACCCRN) cities, the 
toolkit has been designed to use qualitative data to assess resilience, and develop strategies, policies, plans 
and procedures at city level (Gawler and Tiwari, 2014). 

On the European continent, the European Regional Development Fund of the European Commission has 
set up the European Spatial Planning Observation Network’s (ESPON). This programme promotes a 
“European territorial dimension in development and cooperation by providing evidence, knowledge 
transfer and policy learning to public authorities” and other stakeholders (ESPON, N.D). This research 
programme has studied the recovery ability of 1 322 European regions after the 2008 economic crisis. 
Taking an economic lens to analyse resilience, this initiative is of interest as it used quantitative data, such 
as GDP and total employment, which are usually easily accessible, to identify the socio-economic resilience 
of the study site. 

The European Union also funded the first European large-scale innovation and urban resilience project in 
2015, resulting in the RESCCUE project. The aim of RESCCUE is to improve urban resilience in urban 
areas, and specifically to enhance the “capability of cities to anticipate, prepare for, respond to, and recover 
from significant multi-hazard threats with minimum damage” (RESCCUE, N.D). This research project 
takes a multi-sectoral approach focusing on water. Having started in 2016, this project has not developed 
a resilience indicator framework yet and only the climate change impacts in the three pilot cities 
(Barcelona, Lisbon and Bristol) have been studied. Eventually, however, these impacts will be 
interconnected with the resilience of these cities to help them reduce their vulnerability.  

A few other international institutions, although not driving the international agenda of urban resilience 
assessment, have greatly contributed to the design and development of city RATs. The International 
Federation of the Red Cross and Red Crescent (IFRC) held workshops to define the characteristics of 
resilient communities and factors of resilience in 2011 (IFRC, 2011). Professor Susan Cutter created a 
methodology to assess conditions of resilience to disaster risks within communities in the south eastern of 
the United States in 2011. The aim was to inform practitioners and decision-makers on practices to 
measure DRR (Cutter et al., 2010). The City of Opportunity Report by Price Waterhouse Cooper (PWC) 
was originally created for 27 cities to strengthen their respective economies and improve the quality of life 
of their dwellers but has been an evolving project since 2012 (PWC, 2012). Specifically, on megacities, the 
C40 Climate Action Group commissioned Arup in 2011 to analyse on-going actions and policies involving 
climate change adaptation and mitigation (Arup, 2011).  

Lastly, the OECD indicator framework for measuring resilience in cities is the latest addition to the 
thinking and designing of urban resilience assessment tool. The OECD’s approach is particularly relevant 
because it facilitates a situational analysis as well as promotes resilience in cities. 

From this trend analysis, it appears that resilience assessment initiatives have a developed countries bias. 
However, it seems that in terms of methodology and applicability, these initiatives do not have preference 
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for one type of data (qualitative or quantitative), and all intend to be replicable. The following table 
summarises these findings. 

Table 8. Reviewed Indicator Frameworks and Assessment Tools 

Assessment Tool  Organisation 

name 

Year Applicability Type 

UNISDR – City resilience 

piloted in 10 African cities 

(2012) 

IBM and AECOM  2014 City RAT 

City Resilience Profiling 

Programme 

UN-Habitat 2012 City RAT 

Community-based resilience 

assessment (CoBRA) 

conceptual framework and 

methodology 

UNDP, Drylands 
Development 
Centre  

2014 Project, 

Community, 

household 

RAT 

City Resilience Index: City 

Resilience Framework 

The Rockefeller 

Foundation, Arup  
2015 City Framework  

ICLEI ACCRN PROCESS ACCCRN, 
Rockefeller 
Foundation, ICLEI  

2014 City RAT 

ESPON European Union 2016 City RAT 

Safe and Resilient Community IFRC 2011 Community RAT 

Cities of Opportunity PWC 2012 City RAT 

C40 Cities Report on Climate 

Action in Megacities 

Arup 2011 City  Framework  

Disaster Resilience Indicators Cutter et al. 2010 Community RAT 

Indicators for Resilient Cities OECD 2018 City  Framework  

 

This review exercise highlights that only a few urban RATs have been designed specifically for African 
cities. Actually, only the CoBRA tool was designed to African communities, but did not targeted cities 
specifically. The tool developed by the UNISDR has been piloted in African cities, and as such could be a 
good starting point. The scope of these tools is mostly on cities in developed countries. Generally, toolkits 
and indices are the most common forms of resilience assessments. While assessment against baseline 
conditions and against principles of good resilience, as well as benchmarking are the most common 
methods adopted by RATs (Sharifi, 2016). 

Although not exhaustive, this selected review of resilience assessment tools and frameworks appears to be 
representative of global trends. Chosen for their relevance, in terms of applicability, targeted audience or 
methodology this section provided an overview of valuable tools for this project, the overall RATs and 
frameworks database constituted for this review is attached in Appendix 2. 
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In the meantime, the City Resilience Framework of the Rockefeller Foundation and ARUP was developed 
through desktop study and data gathering at city level in different type of cities, on different continents 
and within different contexts, offering examples from which to learn. The research component led the 
Rockefeller Foundation and the ARUP team to develop a tool that provides a holistic articulation of city 
resilience, structured around four dimensions, 12 goals and 52 indicators that are critical for the resilience 
of cities. Health and well-being, economy and society, infrastructure and environment and leadership and 
strategy are the four dimensions of urban resilience defined by the research. Each of these is then 
underpinned by three goals, which are the goals to be achieved by the cities to be fully resilient. The 
following table described the indicators identified to assess the 12 goals and inform the level of resilience 
of each goal according to the seven qualities of a resilient system (flexibility, redundancy, robustness, 
resourcefulness, reflectiveness, inclusiveness and integration). 

Table 9. City Resilience Framework of the Rockefeller Foundation and ARUP 

Resilience dimension Goals Indicators 

Health and well-being MINIMAL HUMAN 
VULNERABILITY  

Safe & affordable housing 
Adequate affordable energy supply 
Inclusive access to safe drinking water 
Effective sanitation 
Sufficient affordable food supply 

DIVERSE LIVELIHOODS & 
EMPLOYMENT 

Inclusive labour policies 
Relevant skills and training 
Local business development and innovation 
Supportive financing mechanism 
Diverse protection of livelihoods following a shock 

EFFECTIVE SAFEGUARDS TO 
HUMAN HEALTH & LIFE 

Robust public health systems 
Adequate access to quality healthcare 
Emergency medical care 
Effective emergency response services 

Economy and society COLLECTIVE IDENTITY & 
MUTUAL SUPPORT 

Local community support 
Cohesive communities 
Strong city-wide identity and culture 
Actively engaged citizens 

COMPREHENSIVE SECURITY & 
RULE OF LAW 

Effective systems to deter crime 
Proactive corruption prevention 
Competent policing 
Accessible criminal & civil justice 

SUSTAINABLE ECONOMY Well-managed public finances 
Comprehensive business continuity planning 
Diverse economic base 
Attractive business environment 
Strong integration with regional and global economies 

Infrastructure and 
environment 

REDUCED EXPOSURE & 
FRAGILITY 

Comprehensive hazard and exposure mapping 
Appropriate codes, standards and enforcement 
Effectively managed protective ecosystems 
Robust protective infrastructure 

EFECTIVE PROVISION OF 
CRITICAL SERVICES 

Effective stewardship of ecosystems 
Flexible infrastructure 
Retained spare capacity 
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Resilience dimension Goals Indicators 

Diligent maintenance & continuity 
Adequate continuity for critical assets and services 

RELIABLE MOBILITY & 
COMMUNICATIONS 

Diverse and affordable transport networks 
Effective transport operation and maintenance 
Reliable communications technology 
Secure technology networks 

Leadership and strategy EFFECTIVE LEADERSHIP & 
MANAGEMENT 

Appropriate government decision-making 
Effective co-ordination with other government bodies 
Proactive multi-stakeholder collaboration 
Comprehensive hazard monitoring and risk assessment 
Comprehensive government emergency management 

EMPOWERED STAKEHOLDERS Adequate education for all 
Widespread community awareness and preparedness 
Effective mechanisms for communities to engage with 
government 

INTEGRATED DEVELOPMENT 
PLANNING 

Comprehensive city monitoring & data management 
Consultative planning process 
Appropriate land use and zoning 
Robust planning approval process 

Source: The Rockefeller Foundation and ARUP, 2015 

Assessment frameworks used by the project team 

The review of international indicator framework and assessment tools allow to extend to tools developed 
by the project team.  

CNdV developed the Ecological Socio-Economic Relationship (ESER) framework, which defines the 
relationship between ecological integrity, social justice and economic efficiency of rural and urban systems. 
This framework nests circles of economy within social and natural environments. It recognises that 
economic efficiency is dependent on the ecological integrity and social justice. It adopts a holistic approach 
to economic efficiency. Therefore, this framework caters for an understanding of cities as systems of 
systems, which interact across scales, spaces and functions. This framework could be completed by the 
climate finance indicator framework developed by OneWorld. 

If ESER links systems relationships to about 250 cross-cutting indicators to establish the efficiency of an 
economic system, with a situational approach, the Climate Finance Readiness (CFR) assessment tool 
developed by OneWorld would be useful to assess the readiness to finance resilience, with a prospective 
view. Using participatory analysis to complete and upgrade existing indicator frameworks, the frameworks 
used by the project team include context-specific characteristics. Based on the 2012 UNDP Framework on 
Climate Finance Readiness, the Eastern Africa CFR tool uses a mix of regional specific and nuanced 
understanding of what CFR means in Africa. 

South African Monitoring and Evaluation Systems 

National Climate Change Monitoring and Evaluation System 

Enlightened by this global review of the literature on RATs and the actual RAT themselves, the hope to 
find urban RATs in use in South African cities was not high. However, the country is paving the way, at 



 

  
 

        Literature Review Report 43 

least in its policies, for a M&E system that could cater for the development of a RAT at the city level. 

At the national level in South Africa, two foundational texts are guiding the framework for M&E of 
mitigation and adaptation objective of the country. Chapter 5 of the NDP for the country (National 
Planning Commission, 2012) provides the vision of the government for the country to transition to a low-
carbon, resilient economy and just society. To achieve this vision, the NDP states the need for a “sound 
evidence base”. It states that accountability and transparency of government through monitoring, 
verification and reporting is a guiding principle of the transition. 

The second guiding framework, the NCCRP (2011), affirms that South Africa will “ensure that climate 
change impacts are monitored” and will “establish a monitoring system for gathering information (with 
bottom-up inputs where possible) and reporting progress on the implementation of adaptation actions”. 
To this end, a climate change M&E system had to be developed by DEA, set as the main custodian of the 
reporting on climate change. This M&E system would have to be included in the overall outcome-based 
M&E system established by the Presidency.  

International and regional framework also guide the national climate change and resilience M&E system. 
The 2015 SADC Climate Change Strategy and Action Plan as well as the Green Growth, Climate Change 
Science, Technology and Innovation policies are the Southern African Development Community’s (SADC) 
policies driving climate change implementation at the regional level. The Sendai Framework for Disaster 
Risk Reduction 2015-2030 was developed to follow up on the Hyogo Framework for Action (HFA) 2005-
2015: Building the Resilience of Nations. HFA highlights the need for improved understanding of disaster 
risk in all its dimensions of exposure, vulnerability and hazard characteristics and the strengthening of 
(climate) resilience.  

The sustainable development goals were also adopted at the United Nations level in 2015, to frame 
countries development paths and achievement of sustainable and climate-resilient communities and 
nations. All these international frameworks eventually bring together Disaster Risks Reduction and 
climate change adaptation through a risk management approach, where disaster risk is seen as a subset of 
climate change risks (Davis-Reddy and Vincent, 2017). The Nationally Determined Contributions (NDCs) 
developed by DEA also frame the reporting of climate change oriented interventions.  

To date, South Africa has developed a climate change M&E system (still to be finalised) that covers three 
main aspects of climate change response: mitigation, adaptation and impact and climate finance. The 
Table 10 below summarizes in detail the approach to monitoring and evaluation of climate change in South 
Africa. 

Table 10. Climate change M&E system objectives in South Africa 

Component Tool / method Details on the tool 

Mitigation GHG inventory 

 

A national system of data collection to provide 

detailed, complete, accurate and up-to-date 

emissions data in the form of a 

Analyses of emission trends 

 

Emission intensity of the economy and 

comparison of actual GHG emissions against 

the benchmark national GHG emission 

trajectory range. 

A M&E system to support the analysis of the impact 

of mitigation measures. 

Progress tracking and evaluation against the 

national emissions trajectory range. 
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Assess indicators defined in desired emission 

reduction objectives (DEROs) and mitigation 

plans, including impact on emissions, 

implementation and wider sustainable 

development (SD) benefits. 

Both the GHG inventory system and the mitigation M&E system to be web-based. 

Adaptation  Establish a system for gathering information and 

reporting progress on the implementation of 

adaptation actions. 

 

Measure climate variables at scales appropriate to 

the institutions that must implement responses. 

 

Monitor climate change impacts, risks and 

vulnerabilities. 

 

Climate 

Finance 

Create a transitional tracking facility  To track climate finance mechanisms and 

climate responses 

To track the use and impact of funds 

Source: DEA, 2015b and own elaboration 

Following the publication of the NCCRP, South Africa developed its climate change M&E system. The latest 
NCCAS makes provision for the operationalisation of the adaptation M&E system. Specifically, the NCCAS 
states that a system should track the planning, governance and implementation of adaptation measures 
(Strategic Intervention 8 of the latest version of the NCCAS, DEA, 2018c). However, it recognises that “all 
adaptation sectors should strengthen their monitoring networks as a direct contribution to the country 
adaptation response” since financial and capacity constraints have hampered the ability of the country to 
M&E adaptation (DEA, 2017b). As foreseen by the amount of details given for mitigation M&E compared 
to adaptation M&E, the tracking of the desired emission reduction outcomes (DEROs) is more 
accomplished than the evaluation of the transition to a climate-resilient country against desired adaptation 
outcomes (DAOs). 

The system to monitor, report and verify these DEROs and DAOs, covers national, sectoral, and company 
responses to climate change, through three levels of tracking (DEA, 2015b): national, sectoral and sub-
sectoral and response level, which allow for a combined top-down and bottom-up approach (see Figure 9 
below). Within this M&E framework, cities play a reporting role at the country level. Through the city 
reporting system, cities have to implement indicators, estimate climate change impacts, and track the cost 
of climate change programmes, the amount of jobs created and other co-benefits (Letete, 2014). 
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Figure 9. The tiered approach to tracking transition to a lower carbon economy 

 

Source: DEA, 2015b 

The recent development and adoption of adaptation and mitigation national objectives provides targets 
against which progress towards a climate-resilient society can be evaluated. The DEROs and DAOs 
constitute important elements to implement the climate change M&E system in South Africa. The DAOs 
and DEROs appears to be the driving objectives to achieving South Africa’s climate resilience transition. 
DEA engaged in extensive consultation in 2016 to ensure acceptance of the DAOs and identify data sources 
to be used in the monitoring and evaluation of these. Once refined, the DAOs were presented in inter-
government platforms including the Intergovernmental Committee on Climate Change (IGCCC); the 
Adaptation Technical Working Group and at post-COP 21 provincial dialogues (DEA, 2018a) for the DAOs 
to be tested in all spheres of government (DEA, 2018b). 

Box 5. Desired Adaptation Outcomes 

Desired Adaptation Outcomes (DAOs) 

1) Robust policies, programmes and actions for climate change adaptation 
2) Appropriate processes and mechanisms for co-ordinating climate change adaptation 
3) Accurate weather forecasting, reliable seasonal predictions, climate projections & effective early warning 

systems for extreme weather & other climate-related events provided 
4) Capacity development, education and awareness programmes for climate change adaptation 
5) Resources and capacity to deliver climate change adaptation  
6) Climate change adaptation fully integrated into development planning 
7) New technologies/knowledge developed for use in climate change adaptation and other cost-effective 

opportunities optimised  
8) Systems, resources, communities and sectors less vulnerable to climate change impacts 
9) Reduction in non-climate pressures and threats to human and natural systems 
10) Secure food, water and energy supplies available for all. 
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The mitigation M&E system design is well advanced in South Africa. This system lies on the establishment 
of DEROs at the Tier 2 level. Specifically, emitting companies, economic sectors or subsectors have been 
required to define their DEROs, against which they will be accountable. To achieve these mitigation 
objectives, they would then have to formulate mitigation plans of how they intend to achieve their DEROs 
(DEA, 2015a).  

On the adaptation side, the concept of resilience “makes up a major component of adaptation to climate 
change” (DEA, 2015b). Therefore, climate resilience is built into the adaptation M&E system. The M&E 
system for resilience is based on Key Building Blocks, namely: climate information, climate risks, impacts 
and vulnerability and adaptation response measures. These are further unpacked into key elements that 
then can be monitored and evaluated (see Figure 10 below). 

Figure 10. Key Building Blocks of climate resilience M&E 

 

Source: DEA, 2015b 

The DEA has acknowledged various challenges to monitoring and evaluating climate resilience (DEA, 
2015a; DEA 2015b; DEA, 2018). Specifically, the nature of adaptation and its M&E, the lack of agreement 
on the metrics to use, and the difficulty to attribute cause and effect are said to be problematic factors to 
the development of resilience M&E system in South Africa. 

Municipal Monitoring and Evaluation Systems 

Different M&E systems are implemented at the municipal level. Municipalities report on financial and 
non-financial performances against predetermined objectives, from the Auditor-General, the IDP or the 
SDBIP. They also report to COGTA in terms of institutional requirements as well as to the sectoral 
departments that transfer grants to municipalities. Municipalities are therefore supposed to have quite an 
advanced internal M&E system. However, vertical M&E depends upon a robust system being in place. In 
South Africa, only Waste and Air Quality sectors have built-in M&E systems which allow them to report 
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homogeneously nationwide. Neither biodiversity, coastal management nor climate change have 
harmonized and centralised M&E systems in place, due largely to the fact that information about these 
sectors lies in different functional areas. M&E at the municipal level revolves around their main mandates 
and objectives to deliver services (T Chauke, 2018, personal communication, 24 August).  

Moreover, the planning cycles of municipalities do not align with the timespan of climate change M&E. 
The IDP is a 5-year policy framework that serves as a basis for an annual implementation plan and budget 
in each municipality. The IDPs’ lifespan is directly linked to the term of office for local councillors. IDPs 
are to be reviewed every year but remain linked to the political life of the local government (Local 
Government Action, 2018) and therefore often do not always align with the climate change M&E needs. 
However, cities are in the process of developing climate change policies and strategies in the country. 

Monitoring and Evaluation Frameworks in Project Cities 

The climate change strategies have been reviewed in the effort to find M&E frameworks to track mitigation 
and adaptation actions, and resilience, in the 15 project cities. The result of this review showed that only 
three cities did not have a specific M&E system for climate change, namely Mangaung municipality, 
Polokwane and Rustenburg. But because South Africa municipalities have a municipal performance 
management system, linked to their IDPs and SDBIPs, they do have an overall M&E system. This system 
uses outcome-based indicators to measure the progress of the city against identified policy priorities 

In the case where municipalities have a climate change strategy, the performance management system can 
be used to report on this specific policy. In addition to the general reporting system, four of the 15 
municipalities have built climate change reporting systems to specifically track progress of the 
implementation of the climate change strategy of the municipality, including Nelson Mandela Bay 
Municipality (NMBM), which has set indicators of climate change resilience in the City. In another three 
cities, climate change M&E systems are being designed or refined. 

The City of Cape Town has released its first preliminary resilience assessment. A Monitoring, Reporting, 
Verification and Evaluation (MRVE) system was proposed in the Vulnerability Assessment to Climate 
Change policy in the City of Tshwane. In eThekwini the development of a specific M&E system for the 
climate change responses depends on the development and implementation of the climate change strategy 
implementation framework for the city. The municipality of Msunduzi plan on establishing a council on 
climate change with a dedicated climate change monitoring facility to cope with the lack of specific local 
climate change information. And Sol Plaatje had a detailed schedule of implementation for a M&E system, 
although the city has passed the latest completion date already.  

In terms of the type of assessment in use in the different municipalities, it appears that the scorecard 
format is the preferred one. When set up and running, the climate change M&E systems in cities still adopt 
a sectoral approach. Mitigation and Adaptation are separated, and the M&E system for mitigation is more 
advanced, in term of the indicators in place to monitor mitigation and due to the nature of climate change 
adaptation. As climate resilience, adaptation to climate change does not lie in one specific department. 
Whereas departments in charge of the Energy sector have tools to provide GHG inventories, adaptation 
does have one custodian municipal department. Details about the review of M&E systems at municipal 
level in South Africa can be found in the Table 11 below. 
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Table 11. Review of M&E frameworks in the 15 South African project cities 

Municipality Policy documents 
considered 

Details on M&E framework 

City of Cape 
Town 

Climate Change 
Policy (2017) 
Energy and Climate 
Change Strategy 
(2006) 

• Energy targets for each sector (in the Energy and Climate Change Strategy) 
• State of Energy, State of Environment or Sustainability, Western Cape Climate Change M&E reports 
• Department of Transport to undertake Annual Vehicle Screenline Surveys 
• Carbon foot printing and lifecycle and cost benefit analyses to assess carbon impacts and climate resilience at project and 

City level 
• An annual progress report on the city climate change policy and implementation framework 

City of 
Johannesburg 

Climate Change 
Adaptation Plan 
(2009), Climate 
Change Strategic 
Framework (2015) 

• Cost Benefit Analysis used for valuing climate change adaptations. 
• Data-driven M&E framework, aligned with national and provincial systems 
• Scorecard system as part of its M&E structure 
• The City could benefit from the inclusion of a set of Key Environmental Indicators that manage the performance of the data 

capturing, reporting and realisation of the City’s climate change objectives 
City of 

Ekurhuleni 
Energy and Climate 
Change Strategy 
(2007), Climate 
Change Response 
Strategy (2017), IDP 
(2017) and SDBIP 
(2018) 

• Qualitative and quantitative energy targets set by sector against 2004 baseline information 
• Monitoring of transport energy targets in the form of (annual) reporting from the City’s Infrastructure Services department 
• Monitoring through reporting in State of Energy reports and surveys. 
• Monitoring and evaluation of climate finance impact: develop baselines and indicators specific to climate change finance 

as part of existing M&E frameworks. Use vulnerability as a criterion to inform subsequent planning and prioritization of 
climate finance. Encourage third party/independent oversight and monitoring and evaluation  

• Water, climate, health impacts, GHG emissions monitoring 
• IDP Performance Scorecard in place with detailed annual outputs to be measured in the SDBIP: 5 Strategic objectives with 

quantitative outcome-based indicators and annual targets, with the baseline being 2011-2016 
City of 

Tshwane 
MRVE System 
proposed in 
Vulnerability 
Assessment to 
Climate Change 
(2014) 

• MRVE system to perform annual reviews.  
• 5 criteria: relevance, implementation, effectiveness, efficiency and equity.  
• Different levels of data intensity, providing options for qualitative and quantitative assessments.  
• Risk factors identified are then broken down by measures, indicators (qualitative and quantitative), as well as by evaluation 

criterion assessed in the MRVE framework 
• The indicators are output based and scored according to the level of implementation, with a scored of between 0 and 1 being 

applied. 
Mangaung No mention in IDP, SDBIP or BEPP 

 
Nelson 

Mandela Bay 
Municipality 

Climate Change and 
Green Economy 
Action Plan (2015), 
IDP (2016) 
Existence of an M&E 
Unit 

• Indicators of climate change resilience in the City and targets based around identified 4 types of capital (natural, financial, 
manufactured and social).  

• Reporting needs to specify quantitative and qualitative data on the progress made towards the goals/objectives, as well as 
methodologies used, and/or assumptions 

• NMBM has a functional performance management system which is guided by an Integrated Performance Management 
Policy and supported by an electronic performance information management system (Integral Scorecard System).  
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 • The Performance Management System links development planning and performance planning to performance monitoring, 
measurement, review and reporting, guided by continuous consultation/planning and communication between the political 
leadership and the administrative leadership, executive directors and management in general, supervisors and employees  

• Key Performance Indicators (KPI) are set at output, outcome and impact levels. Performance targets set for each KPI and 
informed by baseline performance, available resources, developmental needs of communities and the developmental 
priorities of the Municipality set for each quarter of the financial year 

• Progress in the implementation of KPI in line with set targets is quarterly recorded on the Municipality’s electronic 
performance information management system 

• The Built Environment Outcome Indicators and Targets reflect baseline information of the 8 city indicators  
• The NMB SDBIP (2017/18) outlines Key Performance Areas of the NMBM Scorecard which are linked to the IDP and have 

quarterly targets, annual targets and budget allocations.  
Buffalo City Yes, Integrated 

Performance 
Management System 
in IDP (2017) 
 
Draft Sustainable 
Energy and Climate 
Change Mitigation 
Policy and Strategy 
(2008) 

• Goals translated into objectives with measurable, time-bound targets 
• Integrated Performance Management System since 2001 to monitor the City’s efficiency and effectiveness towards the 

targets. The performance management system is the primary mechanisms to plan, monitor and review the City’s IDP. The 
institutional scorecard provides an overall picture of performance for the municipality as a whole and is reported to Council 
annually. 

• The system is configured around five Key Performance Areas:  basic service delivery, local economic development, financial 
viability, municipal transformation and good governance 

• The number of climate change mitigation measures implemented is a Key Performance Indicator under the IDP’s strategic 
objective to promote an environmentally friendly city 

• At institutional level: the IDP forms the basis for performance management 
• At operational level: the annual SDBIP does. 

eThekwini No - to be developed 
Durban Climate 
Change Strategy 
(2014), MILE (2018) 

• Municipal Performance Management System in place with the five National Key Performance Areas.  
• Monitoring and Evaluation System of Durban Climate Change Strategy to include sector reporting plans, unit scorecard 

and departmental SDBIP and international reporting commitments 
• The SDBIP is essentially the management and implementation tool: sets in-year information (quarterly service delivery 

and monthly budget targets), links each service delivery output to the budget of the Municipality. However, not much mention 
of climate change in the SDBIP 

• Progress against the objectives of the SDBIP to be reported on a monthly, quarterly, mid-year and annual basis (MFMA 
reporting requirements): Monthly budget statements (Section 71), Quarterly reports (Section 52), Mid-year budget and 
performance assessment (Section 72), Annual report (Section 121) 

• A M&E system for the climate change responses outlined in this strategy will be developed in order to track progress in 
reducing climate vulnerability and transitioning to a low carbon city.  

• The development of this M&E system is, however, dependent on two related pieces of work, namely the Durban Climate 
Change Strategy Implementation Framework (provide the link or bridge between the strategy and the M&E System) and the 
National Climate Change Response Policy Monitoring and Evaluation System and cannot therefore pre-empt these. 

George IDP (2017), Draft 
SDBIP (2018) 

• Performance management system in place in the IDP for performance monitoring and evaluation at organisational and 
individual levels. Monitoring and evaluation is reported through SDBIP monthly reports, that feed into top level SDBIP 
Quarterly Reports.  
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• The top level SDBIP quarterly reports are fed by the Municipal Scorecard and sets the consolidated municipal service 
delivery targets for strategic priorities  

• The SDBIP outlines the KPIs for the Draft Top Layer SDBIP 2018/19 for each directorate (strategic objectives, KPIs, units of 
measurement, annual and quarterly targets) 

Mbombela Climate Change 
Response Strategy 
and Implementation 
Plan (2018) 

• One of the principles to be applied during the review of the COM Climate Change Strategy is to “implement a robust, 
transparent, measurable, reportable and verifiable (MRV) register” 

• The proposed indicators relate to the 10-implementation project to be included into the municipal monitoring and evaluation 
processes to ensure accountability 

• Incorporation of the COM Climate Change Strategy Actions into the existing COM monitoring and evaluation framework and 
processes 

Mogale Climate Change 
Framework and 
Operational Plan 
(2014), IDP (2017) 

• MCLM to conduct a full GHG inventory and improve its local climate monitoring system 
• Climate Change Framework and Operational Plan to be included in the IDPs Strategic Focus Areas. Sector Plans and all 

related development plans also need to be aligned with this framework 
• In the IDP, one of the Integrate Environment Management Department’s measurable KPIs is the “number of Climate Change 

programmes implemented” 
Msunduzi Climate Change 

Adaptation and 
Mitigation Strategy 
(2016) 

• No current established M&E system for climate change: information specific to Msunduzi Municipality is not updated on a 
regular basis, and strategies cannot be formulated to tackle impacts.  

• Establishment of a Council on climate change and a dedicated climate change monitoring facility (to update, analyse data 
and distribute processed information) 

Polokwane N/A N/A 
Rustenburg Revised Climate 

Change Strategy 
(2013) 

• Adaptation Plan to be evaluated with updates and progress reports and these will be made available on the 
Rustenburg Local Municipality website; 

• Mitigation Plan includes output-based quantitative indicators as well as qualitative indicators; 
• Implementation of the Mitigation Plan to be reviewed annually 

Sol Plaatje Energy and Climate 
Change Strategy 
(2009) 

• A Monitoring and Evaluation Schedule is outlined as follows: 
• Bi-annual report to council on progress of the Strategy 
• Annual report for the IDP on the progress of the Strategy 
• End of Year 2 review of achievement of all short-term measures and establishment of new short-term measures and 

activities where necessary 
• End of Year 5 full review, update and evaluation of Strategy and State of Energy Report, including the achievement of 

medium-term measures. 
• An implementation plan in place for short and medium-term measures but this has expired as latest Completion Date was 

April 2014.  
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The misalignment between national and municipal M&E systems 

The primary issue around the M&E systems in South Africa is the lack of cohesion in reporting between 
the three tiers of government, especially between municipalities and the other two tiers due to the different 
accounting systems. At the municipal level, the M&E system is related to their core mandates, and mostly 
the service delivery mandate. What is considered non-principal, but is embedded in other functions of a 
municipality, is on the onus of the person who wants that information to extract it. In that sense, the 
current M&E system seems under-utilised because the indicators used are not adapted to the measurement 
needs (National Treasury and DBSA, 2018). There is no automated system that enables information to be 
collated, as information is reported through specific thematic M&E systems. This lies in the fact that it is 
not a municipal reporting requirement to report on transversal themes such as climate change or resilience 
(T Chauke, 2018, personal communication, 24 August).  

A way forward to address some of these challenges would be to incorporate climate change measures into 
the IDPs and SDBIPs through an overall M&E framework, which would disaggregate and extract climate 
data and embed them into municipal indicators systems and M&E processes. Such an integrated M&E 
system, built into municipal plans, could make use of the existing M&E instruments of the Build 
environment Performance Plans (BEPPs), the social development programmes, the education 
programmes and all the relevant municipal programmes (National Treasury and DBSA, 2018). This would 
allow for financial and non-financial existing M&E data to be used to track financial and non-financial 
performance in terms of resilience to climate change. Working on the integration of existing municipal 
systems into a disaggregated M&E system would then have cascading effects on audit outcomes. This 
would solve the current issue faced by the South African M&E system, which currently uses composite 
indicators, and would facilitate the use of local information into aggregated national indicators. The 
streamlining of the M&E system will correlate the efforts made by National Treasury (NT) to rationalise 
the existing M&E system through the development of an M&E system with fewer targeted indicators 
(National Treasury and DBSA, 2018) as well as the initiative of DEA to conceptualise resilience at the 
municipal level and to define an indicator framework to measure it (DEA, 2107a). 

Current work undergone in South Africa on climate change adaptation M&E 
systems 

Department of Environmental Affairs 

Cities Resilience Programme 

During the CRF workshop in 2017, DEA and city representatives, key stakeholders brainstormed six 
“building blocks” and agreed upon as key pillars to achieving urban climate resilience. These enablers of 
urban climate resilience relate to 1) the policies for mainstreaming climate change adaptation or resilience; 
2) access to finance; 3) sound climate governance; 4) the ability to implement projects; 5) meaningful 
partnerships and advocacy for climate responses; and 6) a dynamic climate change research agenda (see 
Figure 11 below). 
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Figure 11. Identified Building Blocks 

 

Source: DEA inception meeting presentation 

Critically, the indicators to measure these building blocks will have to be designed to measure a range of 
climate impacts on sectors, in order to define the level of vulnerability for people and economies of each 
of the project cities. As part of this brainstorm and workshop, it was acknowledged that vulnerability is 
different in each city, according to local circumstances (development context, resource availability, 
population pressure, etc.), and that different sectors or aspects of vulnerability would have different 
meaning and importance in each city. The indicator framework developed under this project to assess 
resilience is seen as a first step towards a systematic tracking of cities’ progress. The project will make use 
of the opportunity that the Forum presents and build on the involvement of cities in the conceptualisation 
of goals to achieve resilience.  

Revision of the Building Blocks 

From the review of the literature and analysis through brainstorm sessions on these building blocks, gaps 
can already be identified. Socio-economic factors need to be included in these building blocks to get an 
accurate assessment of urban climate resilience. Some of these factors emerge from the urban design, 
specific to South African cities. 

Indeed, the general layout pattern of South African urban settlements plays a role in their resilience to 
climate change. Spatially, the low density, sprawling nature of these settlements, further compounded by 
their apartheid separation and doughnut-like density patterns with highest residential densities on the 
edges, has created the following challenges, including, among others: 

• Increased, rather than reduced, need to travel; 

• Consequent increased, rather than reduced, dependence on fossil fuels, particularly oil.  This also 
increases foreign exchange and balance of payment vulnerabilities (these can be contrasted with 
China where a far larger proportion of workers walk to work). The 1996 World Bank Urban Mission 
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to South Africa estimated that the country was spending 25% of GDP on explicit and hidden 
subsidies overcoming these transport and urban layout pattern challenges; 

• Centralised wide spread water, waste water treatment and electricity supply strategies. These 
require high levels of maintenance, again, often high levels of foreign exchange to purchase 
overseas parts, and technical expertise – graduate engineers – all of which are in increasingly short 
supply; 

• Major impacts on natural resources as a result of these strategies. With regards to water and waste 
water these supply approaches have resulted in inter basin transfers, major interventions in river 
flow regimes including bringing many dangerously close to their ecological reserves, poor water 
quality, for example, most waste water treatments plants are situated close to rivers so that in the 
event of a catastrophe, raw sewage can drain away into the river system rather than into the 
surrounding urban areas. In terms of electrical generation the dependence on coal supplies and the 
associated air and ground pollution is well documented; 

• The spatial patterns employed by the mining industry, with much of their infrastructure either 
close to or upstream from urban settlements – also impacts on urban water supplies.  Slimes dams 
and tailings dumps are located abutting or close to water courses for the same reasons as waste 
water treatment plants. After about 20 years the toxic leachates in these dumps finally starts to 
leach into surface and ground water networks. 

The Climate Change Adaptation Technical Working Group 

The Technical Working Group on Climate Change Adaptation (TWG-CCA), led by the DEA, meet regularly 
to discuss and advise on issues of climate change adaptation in the country. These technical working group 
meetings provide an opportunity to engage with different departments of DEA, and types of stakeholders 
and work on transversal issues related to climate change adaptation, such as research and development, 
monitoring and evaluation, or policies and plan development. The latest TWG-CCA was held on the 20th 
and 21st of September 2018. 

During this TWG-CCA, the methodology based on this literature review for the development of the 
indicator framework was presented. The following comments and questions arose from the participants. 

Mark New, UCT:  

• The indirect link between resilience and/or vulnerability and more global future trends such as 
sustainable development or low-carbon development. The new-carbon economy will have impacts 
on cities’ economy and livelihoods, which might increase their vulnerability to climate change or 
decrease their resilience to adapt to climate change. 

• The need to include spatial heterogeneity in the assessment of resilience. Cities are not a 
homogeneous space and the level of resilience will vary from one neighbourhood to another. A 
resilience assessment tool must include this heterogeneity. The disaggregation of the resilience 
ranking within this tool will mitigate this potential bias in the assessment.  

• More general comment was made about the overall concept and framework that is resilience. It is 
important to question this concept of resilience as we go along with the development of a resilience 
assessment tool. Indeed, this concept could be misleading in the assessment of cities. 

Others: 

• The importance to agree on the terms and definition or terms used as practitioners and 
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stakeholders might use similar terms to speak about different concepts. 

• This resilience assessment tool, even though it will bring a ranking system for a city to understand 
its level of preparedness to climate change should not be developed or introduced as a punitive 
measurement, similar to a bad grade. 

Department of Science and Technology - South African Environmental Observation 
Network (SAEON) 
SAEON seeks to coordinate and support long-term in-situ environmental observation systems. It is mostly 
funded by the Department of Science and Technology and led by the National Research Foundation of 
South Africa. One of their projects is currently to develop a geo-portal for online data exchange. This 
project conducted in collaboration with the CSIR aims at gathering GIS-data and compiling it on an online 
platform to improve data-sharing among SAEON participants, as well as data provision to users, including 
government departments and the Global Earth Observation System of Systems. This project also 
contributes to a larger project aiming at aligning resilience and climate change adaptation narratives 
within and throughout government departments and stakeholders working in the field. Stakeholders seek 
to develop strategies for environmental protection, economic prosperity, inclusivity, and community well-
being, while increasing their cities’ climate resilience but consistent definitions of sustainability and 
resilience have remained elusive, because existing concepts are subject to widely differing framing and 
interpretations. SAEON is working to fill this narrative gap. Finally, SAEON will launch in November 2018 
the DEA portal to map climate change adaptation and mitigation initiatives in South Africa. This platform 
will allow DEA to have a common reporting system for all projects and actions taken in the face of climate 
change and to increase resilience, while working towards a common understanding of the concepts of 
climate resilience and climate change adaptation and mitigation. 

National Treasury - Cities Support Programme 
The Cities Support Programme (CSP) of the NT works with the eight metropolitan municipalities to 
increase cities contribution to inclusive economic growth. It works across divisions in National Treasury, 
and with other national departments, to ensure a continuous, consistent and focused stream of work within 
municipalities. The CSP has been working to rationalise the M&E system in place within the eight metros 
to report on financial and technical expenditure of grants. The Municipal Finance Management Act 
(MFMA) Circular 88 was jointly issued by NT, COGTA and the Department of Performance Monitoring 
and Evaluation (DPME) in 2017. The Circular 88 is a municipal circular on Rationalisation of Planning 
and Reporting Requirements for the 2018/19 Mid-Term Revenue and Expenditure Framework. 
Historically, South African metropolitan municipalities have been reporting their progress and 
expenditure through a burdensome and un-strategic result framework. Indeed, metros and other 
municipalities often raise the reporting burden that they experience from a myriad of national 
departments and agencies (see the Spaghetti system in Figure 12 below). The reporting system is found to 
be duplicative, fragmentation, insufficiently co-ordinated. 
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Figure 12. Problem statement of the CSP project on the rationalisation of the municipal M&E system 

 

Source: NT presentation on the Municipal Circular 88, November 2017 

This project, coming to the core of the implementation phase in the coming months, wants to bring 
rationality, integration and co-ordination. It also lays the case for a common shared platform for 
intergovernmental reporting for cities. The first phase of the reporting reforms will be implemented at 
Metro level in 2018/2019 municipal financial year. The second phase will roll out the indicators in 
Intermediary Cities in 2019/20 and then in all municipalities by 2020/21 (third phase). The National and 
Provincial M&E Forums for Local Governments will be revived to ensure alignment with the DPME 
requirements and improve coordination across the three spheres of government. M&E Capacity building 
programme conducted for the Provincial and Municipal M&E functionaries is being discussed with the 
National School of government. The first team will be trained before the end of the financial year 
2017/2018. One objective of this project is to follow a collaborative process (as per the Figure 13 below) to 
ensure buy-in and support of this rationalisation process. 

Figure 13. The collaborative process of the NT CSP project 
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Source: NT presentation on the Municipal Circular 88, November 2017 

Within this rationalisation process, environmental consideration and resilience assessment will be built 
through the reporting system, and specifically through the BEPP reporting system. 

Department of Cooperative Governance and Traditional Affairs (COGTA) 

South African Local Government Association and South African Cities Network 

The current work undertaken by the support programme of the South African Local Government 
Association (SALGA) try to mainstream climate change policies and M&E in municipalities. The South 
African Cities Network (SACN) also work in this space with municipalities to exchange information, 
experience and best practices on urban development and city management within its network of South 
African cities. 

As part of this work, SALGA and the SACN along with DPME and NT, supported COGTA in the publication 
of the Integrated Urban Development Framework (IUDF), in 2016. Promoting spatial transformation, the 
IUDF is a central piece of work for cities in South Africa, identifying policy levers to be activated to achieve 
SDGs, and particularly SDG 11: Making cities and human settlements inclusive, safe, resilient and 
sustainable. This initiative promotes effective urban governance and sustainable finances through 
evidence-based decision mechanisms such as assessments and cost-benefits analysis (COGTA, 2016:103). 
Assessing resilience in South African cities would largely contribute to this policy lever and have greater 
consequences in cities governance and future developments. 

The National Disaster Management Centre (NDMC) 

The National Disaster Management Centre (NDMC) has been constituted with the objective to promote 
an integrated and coordinated system of disaster management in South Africa. It functions as an 
institution within the public service and forms part of COGTA. The NDMC has functional disaster-
management centres and advisory forums established in eight provinces. The National Disaster-
Management Advisory Forum is the national platform for reducing disaster risk and achieve progress 
towards the implementation of the Sendai Framework for Disaster Risk Reduction of the UNISDR.  

As mandated by the Disaster Management Act 57 of 2002, Municipalities and Sectors have conducted 
Disaster Risk Assessments (DRA) for their functional areas. Disaster Management plans are in place to 
address the disaster risks identified by the DRA. DRAs are continually reviewed to counter the dynamic 
nature of disaster risks. A national indicative disaster risk profile for fires is generated seasonally. The 
NDMC is in the process of finalizing a national indicative risk profile for floods. Disaster Management 
plans are in place to address the disaster risks identified by the DRA. Through the NDMC, the centres also 
administer disaster relief funds following disaster incidents. 

The National/provincial/municipal disaster management centres, sector departments and government 
entities involved with disaster risks have set aside budgets for risk reduction measures through education, 
training, public awareness and research programmes. All disaster reconstruction and rehabilitation 
projects are monitored regularly to ensure their successful implementation. Project monitoring visits and 
evaluation meetings are held to take stock of progress with projects. This facilitates the build-back-better 
principle and the construction of specific hazard resilient infrastructure. 

The Municipal Strategic Self-Assessment (MuSSA) 
In the water sector, the Municipal Strategic Self-Assessment (MuSSA), is an interesting assessment tool 
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created in 2006 by the Department of Water and Sanitation (DWS). To support good decision-making 
processes, the DWS facilitates an annual process across all 152 municipal Water Services Authorities 
(WSA) to establish the overall business health of the WSA’s business via the MuSSA. By the identification 
of key areas of municipal vulnerability, municipalities are guided to direct appropriate resources to resolve 
such. Although the scope of assessment is not entirely relevant to the assessment of urban climate 
resilience in South Africa, the tool developed shows interesting features. The MuSSA, through indicators, 
tracks WSA current performance, and provides an indication of future likely performance, such as will do 
the urban climate resilience assessment tool. This self-assessment tool helps WSA identifying their current 
performance but also provides a standard national rating that enables DWS to provide support where it is 
most likely to contribute to achieving more effective municipal service delivery. In order to rank the overall 
health / vulnerability of water service delivery in municipalities, a Vulnerability Index is used, including 
both the number and actual score of service area (DWS, 2014). 

Through this self-assessment process, that is ideally completed jointly by management, technical and 
financial officials, a spider diagram (such as the one showcased in Figure 14 below) is generated to indicate 
the WSA vulnerability levels across 16 key business attributes supporting water services and sanitation 
delivery. 

Figure 14. Municipal Strategic Self-Assessment of water services (MuSSA), 2013 

 
 

International voluntary initiatives  

CDP 

CDP, previously the Carbon Disclosure Project, a not-for-profit charity that runs a global disclosure 
system, provides a reporting system for climate change adaptation and mitigation actions. CDP has an 
Open Data Portal that supports the tracking and disclosure of environmental actions to standardise 
reporting systems, and provide a common framework for measuring and tracking risks, hazards, emissions 
and water use. 

C40 and C40 City Advisers 

Created and led by cities, the C40 Cities Climate Leadership Group (C40) is focused on tackling climate 
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change and driving urban action that reduces greenhouse gas emissions and climate risks, while increasing 
the health, wellbeing and economic opportunities of urban citizens. It connects 90 cities throughout the 
world. In South Africa, four metros are C40 cities, namely eThekwini, City of Cape Town, City of 
Johannesburg and City of Tshwane, which happens to be part of our project.  

As part of the C40 advantage for cities, C40 City Advisers are deployed to support member cities in the 
development and implementation of priority policies, programmes, and projects to reduce GHG emissions 
and/or climate risks. The City Adviser Programme represents a significant and tangible investment for 
C40 in the capacity of member cities, and benefits of the programme extend to all C40 cities by sharing its 
lessons through C40 Networks and other opportunities for peer-to-peer engagement. 

C40 began partnering with CDP in June 2011 to bring self-reported data from the world’s largest cities into 
a comprehensive report on cities’ GHG emissions and climate risk data. Today, the collaboration includes 
C40-specific open data portals, premised on the belief that better, more transparent measurement leads 
to better management. 

ICLEI – Urban-LEDS 

In parallel, other initiatives have set up climate change M&E systems, such as the Urban - Low Emissions 
Development Strategy (Urban-LEDS), which focuses on the mitigation aspect of climate change. 

UN-Habitat and ICLEI are leading the Urban-LEDS project, which aims at accelerating urban low 
emission development and climate resilience across more than 60 cities worldwide, using a multilevel 
governance approach to urban climate action. Through Urban-LEDS, cities develop comprehensive urban 
Low Emissions Development Strategies and work together to implement their plans and develop pilot 
projects and finance models for LEDS implementation. Urban-LEDS strengthens cooperation and 
information sharing across national and local governments, positioning all levels of government to 
advance, track and deliver on global climate and sustainability goals. The core of the reporting system 
focuses on GHG emissions inventories to be submitted through the ICLEI Urban-LEDS monitoring 
system. 

A second phase of the flagship project, "Accelerating climate action through the promotion of Urban Low 
Emission Development Strategies", or "Urban-LEDS II" for short, has been funded by the European Union 
and will run from 2017 to 2021. The first phase (2012-2015) guided and supported eight model cities in 
Brazil, India, Indonesia and South Africa to develop comprehensive Urban-LEDS and action plans using 
ICLEI's Green Climate Cities process methodology. The project contributed to developing a new 
Monitoring, Reporting and Verification (MRV) process for local climate action, strengthened sub-national 
capacity and action on climate change, and opened new dialogues on vertical integration (multi-level 
governance) with countries active in the United Nations Framework Convention on Climate Change 
(UNFCCC). 

Currently, ICLEI and CDP are working to align their reporting in cities, and create a common database 
system for the projects cities to report to. 

 

Key messages on existing resilience assessment framework 

• The primary issue around the M&E systems in South Africa is the lack of cohesion in reporting between the 
three tiers of government, especially between municipalities and the other two tiers due to the different 
accounting systems. 
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• Participatory analysis of the DEA building blocks conducted to date identified that Socio-economic factors 
need to be included in these building blocks to get an accurate assessment of urban climate resilience. 
National Treasury is in the process of rationalising the municipal M&E and reporting system.  
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6 
Conclusion 

This literature review provides the opportunity to learn from international and national M&E systems and 
assessment tools that relate to urban climate resilience assessment. Benchmarking and comparing existing 
examples of RATs allows us to gain knowledge of best practice, approaches and methods to develop 
efficient and accurate RATs for cities in South Africa.  

A key challenge is the misalignment of the different M&E systems, national reporting frameworks and 
assessment tools at municipal and national level across the country. The OneWorld project team will build 
on and expand the preliminary conceptualisation of the building blocks of resilience by DEA and the 
Forum to develop an indicator framework to assess resilience at the city level, drawing on their deep 
experience of developing frameworks to guarantee the effectiveness and relevance of the indicator 
framework under development. In order to develop a rating system (out of 100) to rank South African 
cities and the level of climate resilience of their urban systems, a resilience index can be used, including 
both the overall score of a climate resilience dimension and weighing the different indicators according to 
the type of cities assessed. 

The urban climate resilience assessment tool will answer the preliminary questions posed by urban climate 
resilience, i.e. “why is this urban system critical or fragile?” and “what are the existing and anticipated 
problems caused by the fragility of this system?”. Assessment against baseline conditions and against 
principles of good resilience, through an iterative process, will be integral to the development of an 
indicator framework to assess urban climate resilience in South Africa. Specifically, the resilience will be 
assessed through the different dimensions of climate resilience, i.e. economic, social, environmental, 
infrastructure and institutional. As RATs are geared to influence change, the design of the indicator 
framework will ensure that a reasonable number of indicators are chosen to assess resilience, without 
falling in the aggregation trap, which makes it difficult for users to track performance and make sense out 
of it. A visual outcome might be envisioned to ease the dissemination of the results. This last point brings 
us to the need for our RAT to be developed in collaboration with its future users.  

The aim of our RAT is to track progress within a given city, not necessarily to compare resilience of cities 
against each other, as each context comes with its own specificities (Figueiredo, Honiden and Schumann, 
2018). Lessons and knowledge can be shared between cities, but resilience needs to be assessed in each 
city over time to be relevant and contribute to inform context-specific decision-making and planning 
processes. Certain contextual and common indicators will be included in each set of indicators, while 
others will be specific to each city to depict the most accurate picture of the state of preparedness to climate 
change. To develop context-specific tailored indicators, participatory analysis will therefore be required. 
The contribution of local policy-makers and local stakeholders will ensure that the investment plan to be 
developed as a result of the resilience assessment of this project will be effective and legitimate to them. 
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Appendix 1. Indicators frameworks for urban/climate resilience 
 

Table 12. possible contextual indicators 

 Possible Indicators Variables Metric 

Contextual data 

Physical Context 
City Population   

Climate of the city   

Economic Context 

Country GDP   

City GDP   

Unemployment rate   

Social Context 

Governmental 
structure   

Level of inequality Gini coefficient 

Social stresses   

Environmental Context 

Environmental 
assets   

Environmental 
shocks and stresses   

 

Table 13. OECD indicators' framework 

Urban system assessed Indices 

Infrastructure   

Economic 

1: Industries are diverse to generate growth 

2: Innovation takes place to lead the economy 

3: The workforce has diverse skills 

4: Reliable infrastructure supporting economic infrastructure 

5: overall exposure in global economic value chains. 

Social 

1: society in inclusive and cohesive 

2: citizens’ networks in communities are active 

3: people have access to services 

Environmental 

1: urban development is environmentally balanced 

2: infrastructure is adequate and reliable 

3: adequate natural resources are available 

Institutional 

1: leadership and long-term vision are clear 

2: the public sector has proper resources 

3: collaboration with other levels of government takes place 

4: government is open, and citizens are encouraged to participate 

 
Source: adapted from Figueiredo, Honiden and Schumann, 2018 
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Table 14. Sharifi’s indicators’ framework for community-based resilience 

Urban system 
assessed 

Indices Indicators Variables 

Infrastructure 

Robustness and 
redundancy 

1. Redundancy of critical infrastructure, 
facilities and stocks 

  

2. Robustness and fortification (of critical 
infrastructure, vital assets, ecosystems, ….) 

  

3. Spatial distribution of critical 
infrastructure (measure against cascading 
effects) 

  

4. Shelter and relief facilities and services   

Infrastructure 
efficiency 

1. Regular monitoring, maintenance, and 
upgrade of critical infrastructure 

  

2. Retrofit, renewal, and refurbishment of 
the built environment 

  

3. Promotion of efficient infrastructure   

Information and 
Communication 
Technology 

1. Diverse and reliable ICT networks   

2. Emergency communication infrastructure 
(before, during, after disaster) 

  

Transport 1 Capacity, safety, reliability, integratedness 
(connectivity) and efficiency of 
transportation 

Street connectivity 

2 Inclusive and multi-modal transport 
networks and facilities 

  

Land use and 
urban design 

1 Accessibility of basic needs and services 
over time (food, water, shelter, energy, 
health, education) 

  

2 Site selection and avoiding risk and 
habitat areas (floodplain, flood prone, 
exposed coastal zone) 

  

3 Urban form Compact, dispersed…, SVF, aspect ration 
Mixed-use development 
Density of development 
Public spaces and communal facilities (for recreation, 
physical activity…) 
Green and blue infrastructure 
Amount (percent) of impervious surfaces 
Aesthetics, visual qualities 
Landscape-based passive cooling 
Passive lighting 
Passive heating/cooling 

Economic 

1. Economic 
Structure 

1. Employment rate and opportunities    

2. Income (equality, multiple sources), 
poverty 

  

3. Age structure of working population   

4. Qualifications of working population   



 

  
 

        Literature Review Report 73 

Urban system 
assessed 

Indices Indicators Variables 

5. Individuals with high and multiple skills; 
level of literacy (education) 

Number of people with high skills 
Number of people with multiple skills 

6. Job density (housing-work proximity; 
extent of out commuting) 

  

2. Economic 
Dynamism 

1. Individual and community savings   

2. Collective ownership of community 
resources 

  

3. Business mitigation, response and re-
development plan 

  

4. Insurance (domestic and non-domestic) 
and social welfare 

  

5. Financial Instruments (contingency funds, 
operating funds, capital funds) 

  

6. Stability of prices and income, property 
value 

  

3. Economic 
security 
  
  
  
  
  
  

1. Inward investment Level of private investment 

2. Investment in green jobs and green 
economy 

  

3. Connections with regional economy   

4. Business cooperation (inter and intra-
alia) 

Number of PPP 

5. Diverse economic structure and 
livelihood strategies 

  

6. Openness to micro-enterprises and 
micro-finance services, entrepreneurialism 

  

7. Locally-owned business and employers Balances of local labour market supply and demand 

Social 

1. Social structure 
  
  
  
  

1. Population composition   

2. Language abilities   

3. Car ownership, mobility   

4. Land and home ownership   

5. Diverse skills (to pool skills at the time of 
a disaster) 

  

2. Community 
bonds, social 
support and social 
institutions 

1 Degree of connectedness across 
community groups 

Place attachment and sense of community and pride 
Empowerment and engagement of vulnerable groups, 
social safety-nets mechanisms 

2 Volunteerism and civic engagement in 
social networks 

Strong international civic organisations 

3 Collective memories, knowledge and 
experience 

  

4 Trusts, norms of reciprocity Shared assets 
Existence of conflict resolution mechanism 
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Urban system 
assessed 

Indices Indicators Variables 

3. Safety and well-
being 

1 Crime prevention and reduction Security services available 
Police 

2 Physical and psychological health Preventive health measures  
Responsive health measures 

4. Equity and 
diversity 

1 Gender norms and equality   

2 Ethnic equality and involvement of 
minorities and population with special needs 

  

3 Diverse workforce in culturally diverse 
places 

  

4 Decency, affordability and fair access to 
basic needs, infrastructure and services 

  

5. Local culture 1 Past experience with disaster recovery; 
learning from the past 

  

2 Cultural and historical preservation; 
indigenous knowledge and traditions 

  

3 Considering and respecting local culture 
and specificities in the process 

  

4 Positive social, cultural and behavioural 
norms 

  

Environmental 

1 Natural Assets 
(environment and 
resources) 
  
  
  
  
  
  
  

1 Ecosystem monitoring and protection   

2 Using local knowledge and native species   

3 Erosion protection   

4 Protection of wetlands and watersheds   

5 Availability of resources (air, energy, 
water, food, soil,…) 

  

6 Reduction of environmental impacts 
(various types of pollution) 

  

7 Biodiversity and wildlife conservation   

8 Resource management (production, 
consumption, conservation, recycling…) 

Quality of resources 

Institutional 

1. Leadership and 
participation 

1 Strong leadership Shared, updated, and integrated panning vision (long-
term) 
Multi-stakeholder planning and decision making 

2 Stability of leadership and political stability Transparency, accountability, corruption… 

3 Decentralized responsibilities and 
resources 

  

2. Management of 
resources 

1 Efficient management of resources 
(funds, staff…) 

  

2 Skilled personnel and emergency 
practitioners 

  

3 Population with emergency response and 
recovery skills (first aid…) 
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Urban system 
assessed 

Indices Indicators Variables 

4 Redundant capacity in terms of personnel   

3. Contingency, 
emergency and 
recovery panning 

1 Integration of risk reduction and resilience 
into development plans and policies 

Existence of climate change and environmental policy 
and plans 
Understanding risk patterns and trends 
Continuous and updated risk assessment, scenario 
making for different kind of infrastructure and services 
(costs, losses…) 
Emergency planning and existence of emergency 
operation centre that integrates different agencies and 
organisations 
Standardised, updated and integrated databases for 
action planning, monitoring and evaluation purposes 

2 Availability and update off contingency 
plans 

Post-storm traffic management 
Availability of mitigation plan 
Early warning, evacuation plan, and access to 
evacuation information 
Ongoing process of revising and monitoring plans and 
assessments 

3 Inclusion of transient population in 
emergency planning 

Inclusion of tourists 
Inclusion of non-accounted population 

4 Speed of recovery and restoration Inclusion of disaster resilience and lessons learned in 
the recovery plan 

4. Collaboration 1 Cross-sector collaboration (alignment of 
aims) and partnership among organisations 

  

2 MoUs and MoAs with neighbouring 
communities and agencies within the 
broader region 

  

3 Knowledge and information transfer and 
best practices sharing (inter and intra city) 

  

5. R&D 1 Innovation and technology update   

2 Research (funds, facilities) in risks and 
academy-society collaborations 

  

6. Regulations, 
enforcement 

1 Availability and enforcements of 
legislations (policing, crime, building code, 
environmental law, business law, …) 

  

2 Management of informal settlements   

7. Education and 
training 

1 Behavioural issues and demand 
management 

  

2 Education (from elementary or secondary 
school), training and communication 

Education and training for all linguistic groups, and all 
groups generally 
Capacity building and enhancing awareness, 
dissemination of statistical data and assessment 
results 

3 Drills and exercises   
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Urban system 
assessed 

Indices Indicators Variables 

4 Incentives for encouraging mitigation and 
adaptation (including self-mobilisation, self-
organisation…) 

  

 
Key 
High occurrence of the indicator in Community based resilience assessment tools 
Medium occurrence of the indicator in Community based resilience assessment tools 
 
Source: adapted from Sharifi, 2016 

Table 15. The Rockefeller and ARUP Indicators’ framework for city’s resilience 

Resilience 
dimension Goals Indicators Indicator's explanation 

Health and 
well-being 

MINIMAL HUMAN 
VULNERABILITY  

Safe & affordable housing Safe housing that is affordable for all city residents.  

Adequate affordable energy supply Sufficient and affordable energy supply for all. 

Inclusive access to safe drinking water Access to an adequate supply of safe drinking water. 

Effective sanitation Safe, reliable and affordable sanitation provided to all 
areas of the city.  

Sufficient affordable food supply Sufficient and affordable food supplies for all.  

DIVERSE 
LIVELIHOODS & 
EMPLOYMENT 

Inclusive labour policies Inclusive labour policies and standards, with an effective 
welfare system for low income groups.  

Relevant skills and training Effective mechanisms for matching skills to the current 
and emerging employment marketplace.  

Local business development and 
innovation 

Thriving, adaptable and inclusive local business 
environment.  

Supportive financing mechanism Inclusive and resourceful finance mechanisms to enable 
businesses to adapt to changing circumstances and put 
in place contingencies for shock events.  

Diverse protection of livelihoods 
following a shock 

Resourceful and inclusive measures to support 
businesses and workers following a shock  

EFFECTIVE 
SAFEGUARDS TO 
HUMAN HEALTH & 
LIFE 

Robust public health systems Robust monitoring and mitigation of public health risks.  

Adequate access to quality healthcare Adequate and inclusive access to quality general 
healthcare.  

Emergency medical care Adequately resourced emergency medical services.  

Effective emergency response services Adequately resourced emergency response services.  

Economy and 
society 

COLLECTIVE 
IDENTITY & 
MUTUAL SUPPORT 

Local community support Cohesive social structures providing support at 
individual, household and local community level.  

Cohesive communities Cohesive, harmonised communities across the city.  

Strong city-wide identity and culture Cohesive local identity and culture, in which all citizens 
feel a sense of belonging in the city.  

Actively engaged citizens Citizens actively engage, express opinion and participate 
within society.  
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Resilience 
dimension Goals Indicators Indicator's explanation 

COMPREHENSIVE 
SECURITY & RULE 
OF LAW 

Effective systems to deter crime Integrated, collaborative and resourceful mechanisms to 
deter crime.  

Proactive corruption prevention Fair and transparent systems to fight corruption and 
promote justice.  

Competent policing Effective policing measures and systems for a safe and 
secure city.  

Accessible criminal & civil justice Effective, affordable, impartial and accessible 
mechanisms to promote justice and resolve civil 
disputes.  

SUSTAINABLE 
ECONOMY 

Well-managed public finances Robust monitoring and mitigation of public health risks.  

Comprehensive business continuity 
planning 

Resourceful, reflective and flexible business continuity 
planning across both public and private sectors.  

Diverse economic base Robust, flexible and diverse local economy.  

Attractive business environment Diverse and resourceful investments within the city, 
driven by a strong urban brand and economic and social 
environment.  

Strong integration with regional and 
global economies 

Strong integration between the city’s economy and wider 
economic systems.  

Infrastructure 
and 
environment 

REDUCED 
EXPOSURE & 
FRAGILITY 

Comprehensive hazard and exposure 
mapping 

Robust systems in place to map the city’s exposure and 
vulnerability to hazards based on current data.  

Appropriate codes, standards and 
enforcement 

Building and infrastructure codes and standards are 
forward looking, appropriate to local context and risk 
profiles, and enforced.  

Effectively managed protective 
ecosystems 

Well-developed understanding and acknowledgement of 
the role of ecosystems in providing physical protection to 
the city.  

Robust protective infrastructure Integrated, forward-looking and robust network of 
protective infrastructure that reduces vulnerability and 
exposure of citizens and critical assets.  

EFECTIVE 
PROVISION OF 
CRITICAL 
SERVICES 

Effective stewardship of ecosystems Robust mechanisms are in place to maintain and 
enhance the ecosystem services that benefit city 
residents.  

Flexible infrastructure Critical services within the city are supported by diverse 
and robust infrastructure, which has been appropriately 
planned and delivered.  

Retained spare capacity Demand on critical infrastructure is minimised through 
the resourceful and flexible use of key resources.  

Diligent maintenance & continuity Robust monitoring, maintenance and renewal of 
essential utility infrastructure, with effective contingency 
planning.  

Adequate continuity for critical assets 
and services 

Resourceful, reflective and flexible continuity plans to 
maintain utility services to critical assets during 
emergency situations.  

RELIABLE 
MOBILITY & 
COMMUNICATIONS 

Diverse and affordable transport 
networks 

Diverse and integrated transport networks, providing 
flexible and affordable travel around the city for all.  

Effective transport operation and 
maintenance 

Effective management of the city’s transport network to 
provide quality, safe transport.  
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Resilience 
dimension Goals Indicators Indicator's explanation 

Reliable communications technology Effective and reliable communication systems that are 
accessible by all.  

Secure technology networks Robust, effective mechanisms in place to protect the 
information and operational technology systems on which 
the city is dependent.  

Leadership 
and strategy 

EFFECTIVE 
LEADERSHIP & 
MANAGEMENT 

Appropriate government decision-
making 

Transparent, inclusive and integrated government 
decision- making and leadership.  

Effective co-ordination with other 
government bodies 

Integrated and flexible communication and collaboration 
between city, state and national government.  

Proactive multi-stakeholder 
collaboration 

Inclusive and constructive collaboration between all 
actors involved in city decision-making.  

Comprehensive hazard monitoring and 
risk assessment 

Effective systems to monitor potential hazards and 
assess risk.  

Comprehensive government emergency 
management 

City leadership that has sufficient capacity and flexibility 
to effectively manage emergencies.  

EMPOWERED 
STAKEHOLDERS 

Adequate education for all Affordable, quality education for all.  

Widespread community awareness and 
preparedness 

 Inclusive efforts to build public awareness of risks.  

Effective mechanisms for communities 
to engage with government 

Inclusive, integrated and transparent mechanisms for 
communication and coordination between the city 
government and citizens.  

INTEGRATED 
DEVELOPMENT 
PLANNING 
  
  
  

Comprehensive city monitoring & data 
management 

Regular monitoring and analysis of relevant data 
undertaken to inform city planning and strategies.  

Consultative planning process Transparent and inclusive process to develop planning 
policies and strategies.  

Appropriate land use and zoning Integrated and flexible land use and zoning plans that 
ensure appropriate development of the city.  

Robust planning approval process Transparent, robust planning approval mechanisms, 
consistent with planning policy and strategy.  

  
Source: adapted from The Rockefeller and ARUP, 2015 
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Appendix 2. Assessment tools and indicator frameworks database 
 

Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

2000 CRM   Canadian centre for 
Community renewal  

Toolkit Formative Both Community Canada  Recession 

2004 THRIVE   Prevention Institute  Toolkit Formative Qualitative Neighbourhood US   Racial health disparity 
2005 Hyogo Framework for Action 

2005-2015: Building the 
Resilience of Nations and 
Communities to Disasters 

United Nations Office 
for Disaster Risk 
Reduction 

  Formative Qualitative; 
Quantitative 

National First plan to explain, 
describe and detail the 
work required from all 
different sectors and 
actors to reduce disaster 
losses. Coordinates 
among many partners to 
reduce disaster losses by 
building the resilience of 
nations and communities. 
Priority Action 2: Identify, 
assess, and monitor 
disaster risks  

 

2007 Preparing for Climate Change: 
A Guidebook for Local, 
Regional, and State 
Governments 

ICLEI   Summative Qualitative Project Guidebook for 
implementing adaptation 
actions; includes a 
chapter on measuring 
progress. 

 

2007 VCA Vulnerability 
and Capacity 
Assessment 
(VCA) 

International 
Federation of Red 
Cross and Red 
Crescent Societies 

 Formative Qualitative Project  Teaches Red Cross 
staff/volunteers how to do 
a Vulnerability and 
Capacity Assessment 
(VCA) to help 
communities take 
appropriate measures to 
minimize the impact of 
potential hazards. 
Chapter on M&E is brief, 
but also contains 
guidance for indicator 
development. 

To assess risks and 
hazards facing 
communities and the 
capacities they have for 
dealing with them; 
involve many 
stakeholders in the 
assessment; create 
action plans; identify risk-
reduction activities 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

2007 USIOTWT  U.S. Indian Ocean Tsunami Warning 
System Program and other institutes  

Toolkit Formative Qualitative Community   Coastal (natural)  

2008 CARRI  Community and Regional Resilience 
Institute  

Index Summative Both Community to 
regional 

US   Multiple  

2008 Hyogo   UN/OCHA and 
UN/ISDR  

Toolkit Formative Both City and state 
levels 

Global   Natural 

2009 CRT    Bay Localize project of 
the Earth Island 
Institute  

Toolkit Formative Qualitative Neighbourhood, 
city or county 

US   Recession; natural 

2009 SPUR  San Francisco Planning + Urban 
Research Association  

Scorecard Formative Quantitative Community, city US   Earthquake  

2009 DFID  Department for International Development 
and other agencies  

Toolkit Formative Qualitative Community UK   Natural 

2010 DRI Disaster 
Resilience 
Indicators  

Academia, Cutter et al. Index Summative Quantitative County US counties To provide a methodology 
and a set of indicators to 
measure the present 
conditions influencing 
disaster resilience within 
communities. 

 

2010 CDRI2      Academia, Shaw et al.  Toolkit Summative Both City South/South 
East Asia   

 Multiple  

2010 CERI  AWM (Advantage 
West Midlands) 
Strategy Team  

Index Summative Quantitative Local Authority 
District 

UK  Recession 

2010 CDRI  Coastal Services 
Center And The 
National Oceanic and 
Atmospheric 
Administration  

Index Summative Both County US   Multiple  

2010 CRI2    Academia, Sherrieb et 
al.  

Index Summative Both County US   Multiple  

2010 CRI  MS-AL Sea 
Grant/National 
Oceanic and 
Atmospheric 
Administration (NOAA)  

Index Summative Qualitative Coastal Community US   Coastal (natural)  
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

2010 PEOPLES    National Institute of 
Standards and 
Technology (NIST)  

Toolkit Summative Both Community US   Multiple  

2010 LAC Local Adaptive 
Capacity (LAC) 
framework 

African Climate 
Change Resilience 
Alliance (ACCRA) 

 Summative Quantitative Local Analyses what 
communities do 
and how, in an 
effort to use 
Adaptive 
Capacity 
Assessment to 
identify links 
between 
climate and 
development 
and promote 
inclusion of 
climate 
adaptation 
activities. 
Forms 
conceptual 
basis for 
ACCRA 
country-level 
research. 

To address how different 
livelihood groups are 
affected by CC; how 
development 
interventions contribute to 
vulnerability 
management; what is 
missing in current 
projects; and how 
planning locally can 
inform higher-level 
resource allocation 

 

2011 ADAPT Learning to 
ADAPT 

Strengthening Climate 
Resilience (SCR), IDS 

 Summative Mixed Methods National; Sector; 
M&E approach 
links intervention 
levels 

 Methodological 
contribution to emerging 
M&E debate in context of 
CCA and DRR. 

Frames CCR within 
development and DRR 
programming while 
highlighting key 
differences, challenges, 
and implications for 
M&E. Argues for M&E 
systems tailored to 
unique circumstances. 

2011 M&E Policy for LDCF and 
SCCF 

GEF document 
translated to LDCF 
and SCCF 

 Summative Quantitative National; Sector; 
Project 

 Concept, role, and use of 
M&E within LDCF/SCCF; 
evaluation principles and 
criteria; guidelines on 
different types of 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

evaluations; support 
developing countries to 
become climate resilient 

2011 BCRD  RAND corporation  Toolkit Formative Both Community US  Health 
2011 CART Communities 

advancing 
resilience toolkit  

TDC/University of 
Oklahoma. 
Pfefferbaum, R., 
Pfefferbaum, B., & Van 
Horn, R. 

Toolkit Formative Qualitative City, 
neighbourhood 

US  Multiple  

2011 ResilUS  US, Resilience 
Institute is part of 
Western Washington 
University’s Huxley 
College of the 
Environment  

Model Summative Qualitative Household, 
neighbourhood, 
community 

US, Japan   Mainly Earthquake  

2011 FCR Framework for 
Community 
Resilience 

International 
Federation of Red 
Cross and Red 
Crescent Societies 
(IFRC)  

Toolkit Formative Quantitative City Global  Multiple  

2012 PMERL Participatory 
monitoring, 
evaluation, 
reflection and 
learning 
(PMERL) 
project for CBA 

CARE  Summative Mixed Methods Project Step-by-step 
guide with 
tools, 
recommendatio
ns, checklists, 
and references 
for community-
based 
approaches to 
CCA 
programme 
design, 
monitoring, and 
evaluation. 
Designed for 
field-level 
project teams. 

Provide approaches to 
CBA project M&E - 
deviation from narrow 
focus on logframes and 
performance measures. 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

2012 CRF Climate 
resilience 
framework 
(CRF) training 
manuals 

Institute for Social and 
Environmental 
Transition (ISET) 

 Formative Mixed Methods Project step-by-step 
approach for 
practitioners. 

Training guides assist 
urban planners, policy-
makers, managers, and 
implementing partners 
and build resilience to 
climate change in urban 
settings. 

Identify the exposure of 
city systems/agents to 
climate hazards; 
strengthening the 
characteristics  and 
capacities that reduce 
their vulnerability to 
climate hazards 

2012  Monitoring and 
Evaluation for 
Community-
based 
Adaptation 

Action Research for 
Community Adaptation 
in Bangladesh 
(ARCAB) 

 Summative Mixed Methods Project Report on a 
community-
based CCA 
M&E approach 
and case study 

develop and demonstrate 
a bottom-up approach to 
CCAR design, monitoring 
and evaluation 

 

2012 CDRST  Torrens Resilience 
Institute  

Toolkit Summative Both Community Australia  Multiple  

2012 ICBRR  Palang Merah 
Indonesia (PMI) and 
Canadian Red Cross 
(CRC)  

Index Formative Both Community Indonesia   Multiple  

2012  Ten essential of 
City Resilience 
(Piloted in ten 
cities in Africa) 

IBM and AECOM  Scorecard Summative Both City Global Designed primarily for 
local government leaders 
and policy makers to 
support public policy, 
decision making and 
organization as they 
implement disaster risk 
reduction and resilience 
activities  

Natural 

2013 TAMD Tracking 
Adaptation and 
Measuring 
Development 
(TAMD) project 

IIED  Summative Quantitative; 
Mixed 
Methods; 
Logical 
framework 

National; Sector; 
Project 

Conceptual 
framework to 
evaluate how 
climate risks 
are managed 
and use 
indicators to 
assess 
development 
outcomes and 

Evaluates adaptation 
success as a combination 
of how widely/well 
countries/institutions 
manage climate risks and 
how successful 
adaptation interventions 
are in reducing climate 
vulnerability and in 
keeping development on 
course 

Climate hazards 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

climate 
resilience 

2013  Climate 
resilience and 
food security: A 
framework for 
planning and 
monitoring 

IISD  Formative Qualitative Sector; Project; 
M&E approach 
links intervention 
levels 

Central 
American 
focus. 

To enable users to 
analyse and strengthen 
food security of 
vulnerable populations at 
different spatial and 
temporal scales. 

Explores approaches to 
understanding and 
monitoring food system 
resilience and presents a 
conceptual tool to assess 
such systems over the 
long term.  

2013 EFLG Environment 
Friendly Local 
Governance 
(EFLG) 
Framework 

Nepal  Summative Quantitative Project Contains 
specific 
indicators for 
use country-
wide. 

1. To mainstream issues 
related to environment, 
climate change 
adaptation and disaster 
management in the local 
planning process; 2. to 
make the local 
governance system 
environment-friendly; 3. to 
make all responsible, 
starting from the basic 
level, towards the 
environment-friendly 
sustainable development; 
4. to encourage the 
coordination and 
cooperation between 
environment and 
development; and 5. to 
increase local ownerships 
by localizing its different 
dimensions for the 
sustainable management 
of environment. 

 

2013 RISE Response-
Inducing 
Sustainability 
Evaluation 
(RISE) 

GIZ  Formative Qualitative M&E approach 
links intervention 
levels 

Data is 
collected on 
national, 
regional and 
farm level and 
compared 

Evidence-based advice 
for improving 
sustainability and 
resilience on farm level & 
evidence for policy and 
program development 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

using a set of 
sustainability 
indicators 

2013 CRS  Community and 
Regional Resilience 
Institute (CARRI); 
Meridian Institute; Oak 
Ridge National 
Laboratory  

Toolkit Formative Qualitative Neighbourhood US  Multiple  

2013 LDRI  Academia, Orencio 
and Fujii  

Index Formative Both Community The Philippines   Multiple  

2013 USAID  USAID  Toolkit Summative Both Community Global  Poverty 
2014 CoBRA Community-

based resilience 
assessment  

UNDP Toolkit Summative Qualitative; 
Mixed 
Methods; 
Logical 
framework 

Community, 
household 

Horn of Africa Conceptual framework 
and field guide providing 
methodology to define 
resilience in a multi-
dimensional way at the 
local level, gather data, 
and analyse and report on 
the findings.  

Drought  

2014 CRF Climate 
Resilience 
Framework 

The Rockefeller 
Foundation, Arup  

Framework - 
Toolkit 

Formative Qualitative City Global  Multiple  

2014 Grosvenor  Grosvenor, real estate 
investor (industry)  

Index Summative Qualitative City Global  Multiple  

2014 ICLEI ACCCRN City 
Projects 

ACCCRN, Rockefeller 
Foundation, ICLEI  

Toolkit Formative Qualitative Project 22 projects in 
10 cities 

 Natural 

2015 ARCAB Action Research 
for Community 
Adaptation in 
Bangladesh 
(ARCAB) M&E 
for CBA 
framework 

ICCCAD  Summative Mixed Methods should be 
undertaken BY 
communities/partici
patory/ 
empowering - M&E 
for CBA should 
reflect the central 
design principles 
upon which CBA is 
framed 

 To generate rigorous 
scientific evidence on 
whether CBA improves 
the capacity of the 
poorest and most 
marginalized people to 
adapt; to use M&E as a 
mechanism for facilitating 
learning on how to 
respond to CC and 
vulnerability; to build best 

To ask whether the 
definition of what 
successful CBA looks 
like from the community 
perspective is being 
assessed in legitimate 
ways that enhance 
learning and downward 
accountability 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

CBA practices that can be 
scaled up and scaled out. 

2015 Evaluation methods to assess 
UK's climate finance to 
Ethiopia: Capacity assessment 
tools 

International Climate 
Fund (UK), Ethiopian 
Government 

  Political 
readiness 

Mixed Methods; 
Logical framework 

National Set of tools developed to 
measure changes in 
institutional structures and 
capacities enabled 
evaluators to understand 
whether changes in 
institutional structures & 
capacities were made, 
and whether these 
contributed to a 
transformative shift to a 
climate-resilient, low-
carbon economy. 

 

2015 CRC  Bushfire and Natural 
Hazards CRC  

Index Summative Both Community Australia  Natural 

2015 CRDSA  Academia, Alshehri et 
al.  

Index Summative Both Community Saudi Arabia   Multiple  

2015 DRI  Earthquakes and 
Megacities Initiative 
(EMI)  

Index Summative Qualitative City Global  Multiple  

2015 CDR  Academia, Yoon et al.  Index Summative Quantitative City (local 
municipalities) 

Korea  Multiple  

2015 NIST Community 
resilience 
planning guide 
for buildings and 
infrastructure 
systems 

National Institute of 
Standards and 
Technology  

Toolkit Formative Both Community US   Multiple  

2015 RELi  American National 
Standards Institute 
(ANSI)  

Index Summative Both Community, 
household 

US  Multiple  

2015 TCRI  Australia Netherlands 
Water Challenge  

Model Summative Quantitative City Australia  Multiple  

2015 The Resilience Index Academia, Perfrement, 
T., & Lloyd, T. 

    Community, 
city 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

  PPCR Pilot Program 
for Climate 
Resilience 
(PPCR) 

Climate Investment 
Funds 

 Formative Quantitative; 
Mixed 
Methods; 
Logical 
framework 

National  assists national 
governments in 
integrating climate 
resilience into 
development planning 
across sectors and 
stakeholder groups. Uses 
a set of 5 core resilience 
indicators for monitoring 
and reporting: "a practical 
and viable framework" 

Evaluation: mandate to 
include climate risk 
considerations within 
local development plans. 
Coordination: An 
institution has been 
tasked to follow up 
adaptation efforts in the 
country.  
Risk reduction: In 5 
years, economic 
incentives for risk 
reduction has been 
tested and applied.  

 Adapting to Climate Change: 
Assessing the World Bank 
Group Experience 

Independent 
Evaluation Group of 
the World Bank 

 Summative   Project Provides guidance to WB 
to include better tracking 
of results on 
interventions, among 
other things. Provides 
evaluation questions and 
summarizes different 
adaptation efforts & 
implications for evaluation 

 

 ND-GAIN ND-GAIN Urban 
Adaptation 
Assessment 

University of Notre 
Dame 

Index Summative Quantitative   To elevate critical needs 
on climate actions and 
thereby inform decisions 
about infrastructure, land 
use, water resources 
management, 
transportation and other 
policy and funding issues 
such that communities 
are motivated to act and 
informed about what to do 
to make them stronger 
and more resilient to the 
impacts of climate change 

Response to need for 
increased urban 
resilience and effective 
adaptation planning by 
building an assessment 
that can be scaled 
around the world 

2012 Cities of Opportunity PWC Index    City Cities of opportunity is a 
continually evolving 
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Year Short 
name 

M&E Tool / 
Framework 
Title 

Organization name Approach Typology  Method/ 
Approach 

Applicability Geographical 
scope 

Methodology Risks assessment 

project created for cities, 
their leaders, businesses, 
and citizens seeking to 
improve their economies 
and quality of life.  

2011 C40 Cities Report on Climate 
Action in Megacities 

C40 Climate Action 
Group & ARUP 

Framework    City Proof of action: the first-
ever comprehensive 
analysis of actions 
underway in the world’s 
megacities to address 
climate change.  

 

2018 Indicators for Resilient Cities OECD Framework    City   
2014 Safe and resilient Community IFRC Toolkit    Community It is intended that the 

characteristics arising 
from this research will be 
used in the design, 
monitoring and evaluation 
of future programmes  

 

2016 ESPON European Union in 
development 

   City   

2012 City Resilience Profiling 
Programme 

UN-Habitat in 
development 

   City To provide national and 
local governments with 
tools for measuring and 
increasing resilience to 
multi-hazard impacts 
including these 
associated with climate 
change  

 

 
 


