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A roadmap to effective urban climate change adaptation  
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Soedarto, Tembalang, Kota Semarang, Central Java 50275 Indonesia 

Abstract. This paper outlines a roadmap to effective urban climate change adaptation built 

from our practical understanding of the evidence and effects of climate change and the 

preparation of climate change adaptation strategies and plans. This roadmap aims to drive 

research in achieving fruitful knowledge and solution-based achievable recommendations in 

adapting to climate change in urban areas with effective and systematic manner. This paper 

underscores the importance of the interplay between local government initiatives and a national 

government for effective adaptation to climate change and takes into account the policy 

process and politics. This paper argues that effective urban climate change adaptation has a 

contribution to build urban resilience and helps the achievement of national government goals 

and targets in climate change adaptation. 

1. Introduction 

A framework is something larger than a theory that serves a particular function at least to describe a 

particular subject in a systematic manner and ideally to provide key elements that allow thorough 

analysis to the subject [1]. This indicates that a framework is required because there is complex and 

unstructured yet past and existing knowledge on the subject of interest. Climate change in general and 

climate change adaptation in specific may fall to this subject of interest. Hulme [2] states that climate 

change as ideas has traveled far away from its original root in the atmospheric study since the 1950s 

and it has crossed various disciplines, from economics to politics and from social to psychology.  

The development of a framework will make it easier for a researcher, in particular, to position his 

or her research in such complex and massive jungle of climate change knowledge. It helps a scientist 

to shape his or her focus on this contested and rapidly changing terrain. A good framework may assist 

a group of researchers or scientists to communicate each other, through hopefully constructive debates 

on each key element of the framework – although sometimes it could end up with heightened 

unproductive one. However, the proposed framework in this paper is more an invitation to 

constructive debate and hopefully end up with a collaborative research program to improve or even 

modify the framework. 

2. Literature Review 

2.1. Why effective urban climate change adaptation 

As indicated in the earlier sub-section, climate change adaptation science has developed rapidly. 

Climate change adaptation as a notion is substantially more diverse and complex than its definitions. 

Adaptation to climate change has different meaning depending on the framing. Fünfgeld and 

McEnvoy [3] and Preston et al [4] for example have shown this case and it shapes different adaptation 

practices in over the globe. Füssel [5] has successfully unpacked complex scope of climate change 

adaptation in several categorizations, such as in terms of types of adaptation (autonomous vs. 

http://creativecommons.org/licenses/by/3.0
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planned), agents (individual vs. collective), adaptation horizon (short vs. long-term), and etc. 

Although, an empirical survey on adaptation practices [6] shows that most of the adaptation is short-

term oriented, small-scale, and follow business as usual rather than reduce the effect of climate 

uncertainty in the future.   

Effective climate change adaptation is a phrase that may put all of these notions in the same basket. 

Effective climate change adaptation contradicts to „mal-adaptation‟, adaptation practices that only 

increase human and natural systems at the same level or higher risk due to climate change and 

variation, in which Eriksen and Brown [7] and Eriksen et al [8] call as „sustainable adaptation‟. 

Effective climate change adaptation drives adaptation practices not only away from mal-adaptation but 

also achieve their additional goals harmoniously. Effective climate change adaptation has become one 

of the important themes in climate change research. It has become a focus of interest of many climate 

change researchers and scientists. A Google searching for phrase “effective climate change 

adaptation” offers more than 38,000 results, and with careful selection of scholarly sounds result in no 

less than 1200 documents, which address this phrase is found. Füssel [5] argues that the definitions of 

adaptation to climate change is not well developed and is open to various scopes and activities. 

However, the latest report of the fifth working group of the IPCC defines adaptation to climate change 

as „the process of adjustment to actual or expected climate and its effects‟ [9]. 

Without a doubt, cities and urban areas play an important role not only in climate change 

mitigation but also in adaptation [10]; [11] because cities contribute to major global greenhouse 

emissions and are home for more than 60% of the global population today and 80% in 2050. 

Moreover, IPCC [9] also highlights the importance of cities in a single specific chapter of their latest 

report laying the foundations for strategies for effective urban climate change adaptation.  

2.2. About the framework: some criteria 

In addition to the literature review, this framework is built from author‟s practical experience in the 

preparation of action plans and urban climate change adaptation strategies and author‟s participation in 

a number of international collaborative programs. To begin with, this section will outline some criteria 

for the development of this framework.  

There are a number of criteria in developing this proposed framework. First of all, this framework 

should be broad enough and flexible to cover multiple disciplines or subjects. It also capable to 

explain different dimensions, aspects or themes that are related to urban contexts such as human 

settlements, foods, energy, mobility, water, disasters (e.g. urban floods and drought), health, and etc. 

Secondly, the framework should cover various aspects that produce uncertainty in the future. At least, 

two crucial sources of uncertainty should be involved in the framework, namely: politics and policy-

science relationships. Thirdly, the framework should consider various adaptation agents. It means that 

the framework provides space for analysis of adaptation initiatives delivered by governments, 

community groups, private sectors and other non-government actors or partnership between these 

actors including their adaptation performance. The performance of each actor may differ from one 

another following their organizational characteristics or institutional arrangements across the 

governance level. Fourthly, the framework should put attention to factors influencing the effectiveness 

of adaptation programs, projects or actions, such as mainstreaming, funding, cost-effective or 

affordable adaptation solutions, and etc. Finally, the framework should be able to link all these criteria 

for both explanatory and evaluative purposes, particularly to understand the ultimate goal of urban 

climate change adaptation. It is also essential to place the framework in broader and up-dated urban 

development discourses.  

3. Discussion 

A framework for research on effective urban climate change adaptation (Effective-UCCA) is 

illustrated in Figure 1. Besides the importance of local initiatives for effective adaptation to climate 

change, this research roadmap understands that adaptation to climate change also requires the support 

of the national government. Moreover, adaptation to climate change should also be framed in the 
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context of governance or multilevel governance. Multilevel governance is defined as a government 

that relies on more than one layer of government [12]. Multilevel governance is a model of 

governance that is inclusive; relying on either the role of government actors and non-governmental 

organizations [13]. Betsill and Bulkeley [14] categorize that the characteristics of multilevel 

governance in climate change has become one of the three important issues in the study of cities and 

climate change. There are two indications that reflect the existence of multilevel governance [15]. 

First, structures or institutions and actors or agents involved in the development of policy are 

increasingly more complex. Second, the success in addressing complex problems usually does not 

only involve a single institution or agency, but also institutions and agencies, which are at different 

levels of government. Multilevel governance is regarded as a model of governance that makes the 

management of climate change in cities becomes effective [16]. 

 

 

Figure 1. A roadmap to effective urban climate change adaptation. 

 

Therefore, cooperation among stakeholders that is inclusive and collaborative is extremely needed 
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 A.1. How does collaborative climate change adaptation can achieve effective results? and in 

what ways? 

 A.2. What are benefits generated from and challenges in implementing inclusive and 

collaborative climate change adaptation? 

 A.3. What are effective strategies to encourage private sector participation in climate change 

adaptation? 

 A.4.  What sort of models for effective community participation in climate adaptation? 

Effective adaptation to climate change is also determined by the management and appropriate 

adaptation strategies. There are various approaches to adaptation to climate change, which can be 

broadly divided into physical adaptations or infrastructural adaptation and non-physical adaptations 

that are more related to e.g. strengthening the capacity of the actors and the strengthening of 

community‟s social and economic access to adaptation [5]. Some studies also identified the use of 

technology for adaptation to climate change, particularly in the food and agriculture sectors. Other 

studies introduce ecosystem-based adaptation that is promoted by IUCN and a number of other 

scientists [17]; [18]. Among various adaptation activities, Biagini et al [6] evaluated that most of the 

adaptation actions are currently focused on social reinforcement and capacity building. Meanwhile, 

Satterthwaite and Dodman [19] state that physical adaptations are also required by developing and 

underdeveloped countries because at this time they actually have experienced „infrastructure deficit‟. 

Therefore climate change is creating new problems in responding to the deficit. Therefore, some 

research questions that arise from this second theme (B) are: 

 B.1. What are efforts or strategies for urban change adaptation in urban areas? And is there 

any best approach to implement them? 

 B.2. How do different approaches to climate change adaptation bring benefits to the city and 

its inhabitants? 

Recent works of Setiadi and Nalau [20] for example addresses B2 question type by assessing 

whether urban regeneration through public vertical housing development is effective to improve urban 

health resilience and to deal with the changing climate. 

Financing aspects of climate change adaptation become the third essential theme of this roadmap, 

given the absence of appropriate and adequate financing prevents adaptation actions and 

implementations. Some studies [21] underline the importance of and encourage the commitment to 

financing adaptation to climate change, particularly in developing countries. Without any adequate 

financial support, adaptation to climate change will likely be spontaneous, unplanned, relatively small 

in scale, and so the impact generated from them is also relatively limited. This pattern of adaptation 

does not much to change and to provide greater benefits to society. A number of important questions 

that need to be resolved on this theme (C) include: 

 C.1. How much cost required to produce adequate adaptation actions? And what are economic 

benefits resulting from adaptation activities? 

 C.2. How do climate change adaptation activities be implemented at low costs but provide 

effective results and greater impacts to society? 

 C.3. How are the best way to integrate climate change adaptation activities and other activities 

that have economic or market values? 

Mainstreaming adaptation to climate change to be one of research themes that is not less important 

in climate change adaptation. Adaptation to climate change will not run effectively when climate 

change is not on the agenda of all development stakeholders. In this mainstreaming, supporting 

conditions are necessary and required. It is a unique process as it also involves timing and the 

availability of the key actors and local champions, and political alignments. The theories of the policy 

process are important to understanding this; they can explain why does climate change policy, 

including mainstreaming process work very well or does not work at all in the city government. A 

study conducted by Setiadi [22] for example describes the process of adaptation policies to climate 

change in urban areas by applying one policy theories known as the advocacy coalition framework 
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[23]. Yet, many other theories that can be used to explain the development of urban climate change 

policies, such as the institutional analysis and development, policy diffusion, and multiple streams. 

Back in the context of mainstreaming for effective adaptation to climate change (D), there are a 

number of fundamental questions such as: 

 D.1. What are key drivers for effective mainstreaming of climate change adaptation? And how 

to establish that key driver at the municipal level? 

 D.2. How to encourage adaptation to climate change at the municipal level? 

 D.3. What are capacities required by local actors to get the highest effective mainstreaming of 

climate change? 

This research and practical roadmap can be applied in the areas of climate change adaptation at the 

local level and in particular in urban areas. In other words, the question type A to D above can be 

tested to explain and evaluate critical areas of urban studies. These critical areas or fields include (1) 

food, (2) water, (3) energy, (4) disaster risk reduction, (5) settlements and the built environment, and 

(6) the urban natural environment. 

As described in Figure 1, the support of the national government is another element that makes 

adaptation to climate change at the city level effective. The national government also needs the 

support of international community. The elements of central government support consist of four other 

sub-elements, namely: support to basic scientific and reliable climate data, a clear legal framework for 

climate actions and adaptation programs, adaptation financing schemes, and knowledge management. 

Associated with the support for the scientific basis and climate data, there are several underlying 

research questions (E), such as: 

 E.1. What are key drivers, barriers, and challenges in providing scientific evidence and 

continuous climate data? 

 E.2. What are roles played by scientific evidence in urban climate change policy 

development? Are they really matters?  

Some recent works such as Morgan [24] and Tangney [25] has addressed E2 questions. While 

Morgan [24] examines the case of science-policy relationship in water resource management in 

Southeast Queensland, Tangney [25] compares complex relationships between climate change 

adaptation policy and evidence in UK and Australia. Additionally, Setiadi and Lo [26] also explore the 

role of policy research in local climate change policies in the Indonesian context.  

Various existing regulations (ranging from legislation, presidential decree, ministerial regulation, to 

the local regulations) greatly affect the effectiveness of climate change adaptation. The regulation can 

encourage or inhibit climate change adaptation. It is associated with a pattern of local government 

culture, especially in Indonesia, which still puts themselves as the executor rather than as an innovator 

or creator of policy breakthroughs. These regulations sometimes are unclear and overlapping, which 

raises doubts and reluctance of local governments to run climate change adaptation programs. Some of 

the key questions on this theme (F) include: 

 F.1. What are regulations that still unclear, potential to generate contradictions, and inhibit 

adaptation to climate change?  

 F.2.  What are breakthroughs that should be done to overcome this? 

The availability of financing from national schemes has become one of the incentives to city 

governments to run programs for adaptation to climate change. In 2008 the Indonesian government 

through BAPPENAS, for example, established the Indonesia Climate Change Trust Fund (ICCTF). 

Despite attracting international funds to support climate change programs in developing countries, the 

establishment of the ICCTF represented an attempt to respond to demands for greater coordination and 

harmonization of climate change funding. Yet, most Indonesian local governments are unaware of the 

existence of and the funding opportunities provided by the ICCTF. The ICCTF has funded a limited 

number of climate change projects and all of them were proposed by and went to ministries and 

institutions at the national level [27], rather than government agencies or non-state actors at the 

provincial or city level. 

 G.1. To what extent of climate change adaptation funding is available? 
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 G.2. What are roles played by such funding scheme that is publicly opened to climate change 

adaptation initiatives? and what are effects following this open adaptation funding on the 

ground? 

 G.3. What are barriers and challenges faced by local governments and local community actors 

in accessing available funding sources? 

Efforts in building and maintaining urban resilience to climate change are strongly influenced by 

the ability of cities to manage knowledge [28], sometimes referred to knowledge management. The 

knowledge that is built from local actions or practice is important and valuable to be properly 

managed. The knowledge that can be managed includes methods, solutions, experience, systems, etc. 

Additionally, providing the media in the form of a forum, or a platform to facilitate the transmission of 

knowledge so that they can be exchanged to the entire network of the city is also essential. 

In essence, the learning process becomes a very important component to accumulate knowledge 

and experience, as well as to find out what works and does not, including the factors that influence 

them. The practices of adaptation to climate change that has proven successful in a city or a 

community need to be lifted and to be disseminated in the other cities and communities involved. 

Thus, urban climate change adaptation activities are not always departed from the beginning or zero. 

Under this theme, a number of fundamental research questions include: 

 H.1. What are the extent and forms of support made by the national government in 

encouraging peer-learning among cities in climate change adaptation? 

 H.2. What are roles played by the process of peer-learning between cities in the context of 

urban climate change adaptation? 

 H.3. What is the most effective mechanism to improve peer-learning among city 

governments? 

4. Conclusion 
This paper has described the rationale, development criteria, and the element of urban climate change 

adaptation framework. The framework aims to organize various themes of research and then it is 

expected to result in a roadmap toward research programs and practical actions focusing on urban 

climate change adaptation. As this framework is at its infancy stage, the framework welcomes further 

constructive suggestion and means to invite further research collaboration in this field.  
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