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Abstract

:

Integrating climate adaptation measures into urban development has emerged as a holistic approach to minimize climate change impacts and to enhance urban resilience. Although there has been an initial implementation of the integrated strategy at the national level, the progress of its adoption at the local level is relatively less studied. The study aims to examine the integration development of climate adaptation measures into urban development strategies by looking at its drivers and benefits in two coastal cities of Indonesia, i.e., Semarang and Bandar Lampung. Both cities have experienced climate change impacts and the preliminary effort of the integration process. The study was depended on close-ended Likert-scale questions with key actors representing local authorities and relevant stakeholders. Then, a Weighted Average Index was applied to transform their perceptions. The assessment of their knowledge of related issues was conducted. Secondary data was obtained from a desk study. The study found out that the effort of the integration process had influenced stakeholder’s understanding of the issue of climate change and urban development, as well as its relationship. The level of stakeholder’s knowledge related to the issue was very high. The result also revealed that the most influencing driver of the integration process is related to the motivation and initiative of municipal officers. It significantly contributed local governments to adopt its integration strategy. There was a strong consensus regarding the benefits of the integration process. They believed that it could ensure sustainable urban development in the future. This empirical study distinguishes the significance of integration development based on the local perspective for the approach improvement. The results could be applied to encourage other local municipalities in other emerging coastal cities.
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1. Introduction


Climate change (CC) has been widely known as a global issue that affects the local level due to its adverse impacts on urban development [1,2]. In the meantime, ongoing rapid urbanization and a growing urban population have also occurred, particularly in developing Asian countries [3]. Currently, 53 percent of the world’s urban population lives in Asia. In 2020, it is predicted that more than half the population will reside in urban areas [4], including coastal cities in Indonesia. Coastal cities turn into vulnerable regions because of the concentration of people, infrastructure, and socio-economic activities [5]. Indonesia, an archipelagic country with long coastal lines, is one of the most vulnerable countries to CC impacts, such as sea-level rise, coastal flooding, and extreme weather events, that have faced many social, economic and environmental stressors [6,7]. The national government has attempted to minimize the impacts by planning CC adaptation measures, such as the National Action Plan for Climate Change Adaptation [8]. Although it is not mandatory, local governments and other relevant stakeholders have initiated to implement adaptation activities with the primary support of international development agencies and non-government organizations (NGOs).



The adoption of climate adaptation actions has been followed by the efforts to integrate the measures into local development planning [9,10,11,12]. An integrated approach has emerged as a holistic idea to minimize CC impacts and to enhance urban resilience at the local level. Many international donors and multilateral projects in Indonesia have been influencing and supporting the integration process (i.e., the Rockefeller Foundation, the German Development Agency of GIZ, the World Bank, and the Japan International Cooperation Agency). They consider the involvement of local government and community groups as units of planning and implementation in the process [12,13]. This engagement has been done with the assumption that those local stakeholders have the potential to address both CC and developmental concerns collectively, and able to provide a firm local institutional base to implement these plans. It is expected that the outcome generated by the integration process has influenced the understanding of local actors related to the issues. Their knowledge can play a significant role in assessing CC and its adaptation strategies that have been increasingly recognized.



Many recent works of literature explain the association between CC adaptation and urban development [1,14,15,16]. However, research on the adoption of integrated approach progress at the local level is still limited. Most of CC adaptation mainstreaming studies and practices have been focused on development policy at the national level [9,17,18,19]. Also, it is essential to clearly understand the local knowledge of stakeholders [20] as a result of the approach implementation. To enhance the integration process, local decision-makers and related stakeholders need a clear understanding of potential CC impacts and the urban development planning process. Previous studies emphasized the use of local knowledge together with scientific knowledge. The merging of both insights enables us to gain a better understanding of CC and its impacts as well as to perceive the progress of effective local strategies to minimize vulnerability [21,22]. Local knowledge and its perception can supplement and support recent CC research that is still common with uncertainties. Adger et al. [23] and Harvatt et al. [24] emphasized that individual knowledge and experiences influence perception of future adaptation practices, which in turn influence responses and management of the integration strategy. By understanding the local perspective, it is expected that it can contribute to developing effective interventions to improve the integrated approach.



The objective of this study is to assess the integration progress of climate adaptation measures into urban development strategies by looking at its drivers and benefits in the two selected coastal cities of Indonesia: Semarang and Bandar Lampung. In the beginning, this study also examines local stakeholders’ knowledge related to the issue of CC and urban development. Both cities have imposed by the impacts of CC and been experiencing the initial adoption of the integrated approach. Lessons learned from this study will enable the sharing of these findings and experiences with other urbanized coastal areas.



The structure of the remaining parts of this paper is as follows. First, we overview the conceptualization of climate adaptation at the local level, urban coastal development, and the drivers and benefits of the integrated approach. The next sections briefly review the study areas and the methodology. The level of respondents’ knowledge, the main findings of the key drivers affecting the integration process, and its benefits are then presented. The last section describes the lesson learned and the conclusion of the study.




2. Literature Review


2.1. Climate Adaptation at the Local Level


Adaptation concerns are not only to its climatic stimuli but also to non-climate circumstances, sometimes called intervening conditions, which serve to influence the sensitivity of systems and the nature of their adjustments [5,25]. The Intergovernmental Panel on Climate Change (IPCC) report defined adaptation as “the adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates harm or exploit beneficial opportunities” [26]. IPCC [5,26] stated that adaptation in the CC issue is a significant consideration because of their severe impacts and higher vulnerabilities, especially for communities and affected areas with low adaptive capacities, as well as its influence to the development and evaluation of response options. The attention regarding CC adaptation is more likely focused mainly at the local level due to the impacts of CC that have been recognized significantly in local and context-specific [11,27,28]. Three main reasons can be identified that local climate adaptation is essential: First, CC impacts are manifested locally corresponding to local natural features and other environmental, political, and socio-economic factors [11,28]. Second, climate risks are also realized locally, resulting from the combinations between socio-ecological elements and their practices. Lastly, most adaptation decision making and action can be perceived at local levels according to their experience, knowledge, and capacity of CC impacts. Feldmeyer et al. [29] pointed out that climate adaptation at the local level (specifically at the city level) can be measured as part of urban resilience by looking at five dimensions, including environment, infrastructure, governance, economy, and society.



Bulkeley [15] and Laukkonen et al. [30] mentioned that the stage of adaptation planning and implementation is often appropriate at local governance systems which are the ‘closest’ elements for the particular environmental and socio-economic context. Pasquini et al. [31] also argued that local governments represent the first opportunity for applying adaptation measures to the CC impacts. Besides, cooperation, coordination and public participation among related stakeholders in the process of local climate adaptation planning is required [32] as well as incorporating socio-economic pressures in vulnerability assessment is essential [33].




2.2. Urban Coastal Development


Urban areas were have become a hotspot for both the causes and consequences of CC are increasingly visible in recent adaptation research [13,34]. Urban development is becoming an expected result of the growing cities. Its pressures have given a significant influence including an increasingly urban population, pollution, slum, and squatter areas. On another hand, the phenomenon of CC also affects urban areas, for example, is contributing to increasing infrastructure damage, vector-borne disease, and natural resource degradation. OECD [35] stated that CC adaptation becomes a critical development issue. Coastal urban areas have continually been exposed to natural hazards and become the hotspots of vulnerability due to CC. Many of the largest cities are located in coastal regions [4] and are thus exposed to projected increases in sea level, storm activity, and associated flooding [34]. The most significant threat that coastal settlements are facing is the sea-level rise and thus coastal flooding. Many coastal cities have degraded natural floodplain storages such as grasslands, wetlands, salt marshes, and mangroves in favor of housing or commercial property.



Moreover, as a range of coastal urban areas offers port facilities, their coasts are lacking natural defense lines. Increased salinity in estuaries and coastal aquifers, as well as coastal erosion, have also contributed to degraded coastal zones around urban areas along the shoreline [3,5,36]. Thus, it is essential to consider the progress of local climate adaptation measures related to urban development sectors, especially in coastal cities, before beginning the integration strategy as a holistic approach.




2.3. Drivers and Benefits of the Integration Strategy


The Fifth Assessment Report has mentioned the need to integrate CC adaptation into urban development planning [5] to minimize the CC impacts. Fuchs et al. [10] stated that efforts to address the CC impacts in developing countries have for some time called for mainstreaming adaptation in development planning, that is the integration of adaptation in development planning across sectors and agencies as opposed to as a stand-alone process. Persson and Klein [37] argued that adaptation is the result of many actions that influence policy decision making based on several different aspects so that it is necessary to consider the mainstreaming process comprehensively. Sherman [38] mentioned the importance of the linkage between adaptation and development. However, it requires further strengthen adaptive urban governance and strategic planning [39]. In this study, we define integration as a holistic approach that not only concerns mainstreaming climate adaptation measures into urban development policies but also its process including the capability of local government and other aspects.



In the context of the local level, the integration of climate adaptation into municipal development planning becomes significant [40,41,42]. In the last decade, the initial efforts have been recognized notably in developing countries [11,28,31]. Some of the adaptation practices have been discovered in Indonesia’s municipalities, such as building adaptive capacity (e.g., research, awareness-raising, training, and advocacy), creating a suitable institutional environment (e.g., city team workforce), and implementing adaptation (e.g., mangrove plantation) [43]. From the previous studies [9,38,44,45,46], some influencing drivers for integration process can be found, including the officers’ motivation, initiative, and leadership, the assistance, and support by government and international development agencies, the existence of policy direction and guideline as well as the political will of decision-makers.



Several benefits of the integration strategy as a holistic approach can be identified. Persson and Klein [37] stated that the action plan to integrate CC adaptation into current government plans and programs could ensure the sustainability and impact of local involvement. Nowadays, many advocates among international development agencies in developing countries are distinguishing the benefits of integration or mainstreaming climate adaptation measures into development planning [5,9,12,47,48], such as increasing the institutional capacity (such as collaboration and partnership), reducing maladaptation measures, increasing cost-effectiveness, raising public engagement, making mutual recognition among stakeholders, and improving the co-benefit between development and adaptation. Ayers et al. [9] explained that the integration of measures and policies to mention CC into current development planning and public decision-making should make “no regrets” prospects for reaching resilient development and avoid possible tradeoffs between adaptation and development plans that could make mal-adaptation in the upcoming years.



Based on the previous description, this study uses the assumption that the involvement of local stakeholders in the integration process will increase their understanding related to the issues of CC and urban development (e.g., its perception of advantages gained from the process). It is expected that their recognition can play a significant role to provide a firm local institutional base as well as to improve the effective interventions of the approach.





3. Study Areas Profiles and Related Adaptation Measures


The two case study areas were selected representing large and medium-sized coastal cities of Indonesia: Semarang and Bandar Lampung, respectively. They are situated on the north coast of Java Island, and the south coast of Sumatera Island, respectively (Figure 1). Both cities had experiences regarding the evidence of CC impacts, and the initial efforts of climate adaptation practices. They were part of the Asian Cities Climate Change Resilience Network (ACCCRN) program under the Rockefeller Foundation for the preliminary adoption of the integration process. One of the adaptation practices in the cities included the establishment of a city working group, consisting of local government officials, local NGOs, and academics. The working group of both cities had initiated the integration of CC adaptations into their urban development planning and policy with support from international development agencies [49,50].



Both cities have experienced significant urban growth in recent years. Semarang is the capital and the largest city of Central Java Province. The area is 373.78 square kilometers, and the population is about 1.8 million people. It is Indonesia’s fifth-most populous city, following Jakarta, Surabaya, Bandung, and Medan. Based on the 2010 census, the metropolitan area has 3,183,516 people spread between two cities and 26 districts [51]. Concerns about climate and development are evident in its long-term development and spatial plans. In Semarang’s comprehensive plan, the primary goal of Semarang for 2050 is to preserve cultural and physical resources and to make all neighborhoods more liveable [49].



Meanwhile, Bandar Lampung is the capital and a major economic hub in Lampung Province in the southern part of Sumatra Island, Indonesia. The city’s area is about 118.5 square kilometers, with a population of 879,651 people at the 2010 Census. The latest estimate (January 2014) is 923,970 people [52]. Based on the vulnerability assessment, Bandar Lampung recognized it is facing several climate change impacts including flood, erosion and landslide, drought, coastal erosion, and sea-level rise [50].



Although there is dynamic economic development (such as large-scale infrastructure, industrial estate, and the leading sectors developments), the two cities are still facing the challenges of urban development such as high levels of poverty, education, pollution, and housing. Nevertheless, changes in mean and extreme temperatures and rainfalls, as well as other natural hazards, such as floods and droughts, will be more exaggerated with CC. Generally, CC is still given less attention in these cities when compared with other development priorities. The top-down approach and business-as-usual practices are still more dominant in administration and planning, resulting from the capacities of policy decision-makers and related stakeholders in both cities to formulate and execute CC adaptations. The priority issues surrounding vulnerability tended to be defined sectorally, such as flood protection, water supply, solid waste management, and public health [53]. Revi et al. [54] argued that rapid growth in cities of the developing countries has not always been followed by suitable planning processes and adequate risk-reducing around necessary infrastructure and services. Consequently, many local people in urban areas are not prepared for the CC impacts that it is estimated to bring and thus will deal with major urban development challenges.



However, they are excellent case areas where local authorities attempt to pay attention at the initial stage to integrate CC adaptation measures into urban development sectors, including incorporating the measures to urban development plans and strategies [43]. Efforts can be seen in public documents of spatial and development plans. Selected climate adaptation measures related to major urban development problems of the two cities can be seen in Table 1. Several climate adaptation activities and cooperation with international agencies have also been discovered in both cities [49,50]. In terms of the institutional arrangement, the leadership of the indicator development role varied from the two cities. In Semarang, the key players of the climate adaptation activities are the University of Diponegoro (UNDIP) and Local Development Planning Agency (BAPPEDA), while in Bandar Lampung, Local Environmental Management Agency (BPLHD) and BAPPEDA are the main actors for the adaptation process.



Several adaptation actions related to urban development sectors have been implemented in the two selected cities including health, water, human development, and urban planning. Most of the strategies in Table 1 are city-wide initiatives. Although, urban development sectors of water security, health and education are the most common activities to promote water conservation, urban health resilience, and knowledge sharing, both cities have different adaptation actions regarding their specific CC risks. Besides the areas of water security and education, Bandar Lampung emphasizes more on waste management, while, Semarang concerns more on health.




4. Methodology


In the earlier sections, it was shown that the selected coastal cities have some adaptation initiatives which contribute to the realization of the integration process between adaptation measures and urban development sectors. It was necessary to investigate the progress of the integration process based on stakeholders’ perceptions regarding the issues. In this context, local knowledge of stakeholders was examined. In addition, the drivers contributing to the integration strategy and its benefits were also studied (see Figure 2).



4.1. Data Collection


The study relied on fieldwork and a questionnaire survey with key actors from the two coastal cities that were undertaken between September 2015 and January 2016. Key informants in each of the designated cities were selected based on their representative individual or organizational responsibility in the urban environmental management issues of the cities. They were also limited to those directly involved in climate adaptation practices in their respective cities. They included local and provincial government officials (e.g., BAPPEDA, BPLHD, Local Disaster Mitigation and Preparedness Agency (BPBD)), NGOs (e.g., Mercy Corps), community-based organizations (CBOs) (e.g., Bina Karta Lestari (BINTARI)), academic and research institutions (e.g., University of Bandar Lampung (UNILA), Institute of Technology Sumatera (ITERA), UNDIP). A total of 43 respondents were selected from two coastal cities. There were 22 from Semarang, and 21 from Bandar Lampung. This study did not attempt to assess the similarities or differences of the perception among the respondents. They answered the same set of questions. The questionnaire emphasized the respective cities and their actions towards attaining an integrated process between climate adaptation measures and urban development plans.



In order to effectively achieve the objectives, the close-ended Likert-scale questions were conducted into three main groups, which are 1) general knowledge on CC and urban development, 2) drivers affecting the integration process, and 3) benefits of the adoption of integration strategy. The variables in each group were acquired from a literature review and a preliminary survey. Responses were on a scale of 1–5 dealing with the main questions as follows: 1) “How much do you agree with the statements specifically on the knowledge of CC and urban development?” (1, strongly disagree, 5, strongly agree), 2) “How much do you agree with the statements specifically on drivers influencing the integration process?” (1, strongly disagree, 5, strongly agree), and 3) “How much do you agree with the statements on the benefits of the integration process?” (1, strongly disagree, 5, strongly agree).



Due to time and distance constraints, the study had a limited number of respondents that may affect the results. It was also relatively challenging to attain the respondents who have involved in a specific issue on urban development and CC adaptation. However, from the result of the survey, the intention to get more respondents in the government level was achieved. Of the key respondents, 72% were local government officers, such as BAPPEDA, BPLHD, BPBD, Local Agency for Meteorology, Climatology, and Geophysics (BMKG), the Local Agency for Public Health, and the Local Agency for Public Work. Also, 18.2% of the targeted respondents were working at the NGO/CBO, which are the Indonesian Association for Sustainable Development (BINTARI), and the Mercy Corps based on respective cities. The remains were those from academic or research institutions (9.1%) including the experts from (ITERA and UNILA in Bandar Lampung, and UNDIP in Semarang. Secondary data was also obtained from a desk study of the two cities, including various journal papers, reports, regulations, and plans (e.g., the strategic and development plans).




4.2. Data Analysis


The study applied content analysis to analyze secondary data, such as public and non-governmental reports and plans (e.g., the development plans). A quantitative method was used to investigate local knowledge and perception of key informants related to CC adaptation and urban development issues, as well as the influencing drivers and its benefits from the adoption of the integrated strategy. A scale was applied to convert the respondents’ responses for statistical analysis. A Weighted Average Index (WAI) was applied to convert the responses of respondents from an ordinal scale (strongly agree–strongly disagree) into numeric scores. The scores were categorized into five levels: 0.00–0.20 = strongly disagree, 0.21–0.40 = disagree, 0.41–0.60 = moderate, 0.61–0.80 = agree, 0.81–1.00 = strongly agree. Since the data did not follow the normal distribution or the homogeneity of the variances, a non-parametric statistical analysis of Wilcoxon-Mann-Whitney was applied to identify the significant difference between the two test groups. Nanna and Sawilowsky [55] suggested that non-parametric tests are more suitable for analyses involving ordinal scales. Significant differences were considered at p-value < 0.05. The WAI values in the same row superscripted with ‘a’ is significantly different from those superscripted with ‘b.’ Values with the same superscript, ‘a’ or ‘b’ are not significantly different. Higher WAI values mean a stronger response to the questions.





5. Results and Discussions


5.1. Local Knowledge of CC and Urban Development Issues


It is necessary to recognize the local knowledge of key informants regarding their understanding of the issues of CC and urban development, particularly as the outcome of the adoption of the integration process. To achieve this objective, we allowed the respondents to answer six statements related to the issues. The statements were developed based on reviewing some literature. Their responses are presented in Table 2. It was found that the respondents’ knowledge level has a high score as indicated by WAI values of 0.867 to 0.939. It means that their local knowledge has given a high influence, especially on responding to the questions of drivers and benefits of the adoption of integration strategy in the next section.



Overall, the respondents strongly agreed (0.939) that CC is one of the most severe environmental and socio-economic problems that affect urban development. Moreover, the two cities have the same significant degree for the agreement as shown in Table 2. This finding indicated that they already recognize the impacts of CC to the development of urban coastal areas according to their experiences, i.e., not only the loss of the settlement and wetland areas but also the decrease of municipal finance and health due to sea-level rise. This result was also affirmed by the statement that there is a significant linkage between CC and urban development. Most respondents strongly agreed (0.879). However, Semarang and Bandar Lampung had significant statistical different degrees. It indicated that both cities have a different status of CC impacts and urbanization growth, including the development of infrastructure and basic facilities.



They also confirmed (0.921) that among the other causes, CC is marked by extreme weather events, sea-level rise, severe drought, and flooding. However, this statement did not influence the two cities to the same degree. It was observed that the two coastal cities have different CC impacts depended on certain aspects such as geographic and topographic conditions as well as the degree of CC impacts. For example, in the case of Semarang, frequent coastal flooding and sea-level rise are happened, while in Bandar Lampung, flooding and erosion are always occurred due to the tidal wave.



The majority of respondents strongly agreed (0.909) that besides mitigation, adaptation actions are needed to minimize the CC impacts. The findings indicated that it was the third most crucial statement in the two coastal cities as shown in Table 2. However, there was a statistical significance difference, because both cities have different adaptation measures (see Table 1) which are, among the others, dependent on the physical characteristics of the city, the institutional capacity, and the budget. For example, the local government of Semarang planned to mitigate the impacts by constructing the sea wall and waterway [56]. Regarding the complexity of urban management due to CC contribution, most respondents strongly agreed (0.867) that it can influence local governments to resolve the urban problems with a more strategic and integrated approach by looking at all aspects. Between WAI values, there were significant differences. For example, informal settlement along the coastal line in Bandar Lampung is one of the urban issues that need to be solved. However, the impact of CC has exacerbated the situation. Meanwhile, in Semarang, industrialization along the coastal area is one of the urban challenges, which exploits groundwater and makes pollution. However, the rising of sea level makes the situation worse than without CC impacts.



Most respondents in the two cities understood that, presently, their urban coastal area is becoming a hotspot of vulnerability due to CC impacts. Although there was no statistically significant difference as indicated in WAI values, it was observed that Semarang is more agreeable (0.894) to the statement than Bandar Lampung (0.838). It is revealed by the higher number of adaptation actions and the complexity of urban issues in the larger city.



Comparison of WAI values in the two coastal cities showed the difference ranked agreement among all statements related to CC and urban development issues. Although the values of Bandar Lampung are slightly lower than Semarang, the statements on CC as one of the critical challenges, the symptoms of CC, and the importance of CC adaptation and mitigation indicate similar highest-ranked agreement and understanding between the two respective cities. The implication of this finding based on respondents’ knowledge regarding CC and the urban environment show a significant willingness to apply the adaptations (total score is more than 0.850), particularly how their influence and decision on the process of integration strategy. The previous studies [57,58] explained that perceived knowledge has influenced the people to make a decision to adapt. It has essential consequences both on assessment of vulnerability and adaptation, and on intervention to promote adaptation measures.




5.2. Drivers Influencing the Implementation of Integration Strategy


It was important to understand the drivers contributing to the implementation of the integration strategy based on stakeholders’ experiences. The respondents’ responses are shown in Table 3. It was found that out of nine drivers, one has moderate (0.564) and eight have strong (0.642 to 0.794) influence on the adoption of the integration strategy. Motivation and initiative of local officers (0.794), the central government support (0.764), and capacity building actions (0.758) are the first, second, and third most important influencing drivers for contributing the process of integration strategy in Semarang and Bandar Lampung. It influences the cities with the same degree, shown in Table 3. These findings reveal that government support and capacity building have motivated the municipal officers to implement the adaptation measures associated with urban development issues actively. The Government of Indonesia was assisted by several international agencies in order to adopt CC adaptation measures into urban development plans. Although the effort is still in the early stage, it could be an opportunity to enhance the urban climate-adaptive development program, especially at the local level.



The assistance provided by international development agencies (0.745) in both cities is the fourth most essential influencing driver. However, it did not influence the cities to the same degree as shown in Table 3. It was observed that Semarang has more intention to adopt the strategy due to support by international development agencies and national government, i.e., the program of 100 Resilience Cities. The government of Indonesia considers Semarang as the pilot city for implementing the program because of the readiness and suitability program with the local development plan. The result is confirmed by the paired comparison of WAI values between Semarang and Bandar Lampung. The support of international development agencies is the highest influencing driver in Semarang as indicated by the WAI value of 0.882. Meanwhile, in Bandar Lampung, it is at a moderate level (0.600).



Excluding the driver of the partners’ assistance, there were no significant differences among respective WAI values. The existence of guidelines (0.733) was slightly more influential than strong collaboration and coordination among local municipal sectors (0.655), policy and normative directions toward integration strategy (0.642), public participation (0.642), and political will and decision-makers’ commitment (0.564). These findings confirm the previous study [45] that individuals’ engagement will contribute to implementing the climate adaptation agenda at the local level. In this case, giving assistance and support as well as capacity building to, mainly, the local officers are able to enhance the motivation and initiative them to adopt the integration strategy.




5.3. Benefits of Climate Adaptive Development Integration Strategy


Also, the results related to the significance of integration can be seen in Table 4. Overall, most respondents believed that integrating climate adaptation into urban development can ensure sustainable development in the long term (0.939), and to minimize CC impacts and risk (0.927).. In Semarang, the highest significance score of the integration was reached by the statement of enhancing the collaboration and partnership among stakeholders (0.988). While in Bandar Lampung, the significance of the integration is to ensure sustainable development in the long term (0.900). Ensuring sustainable urban development in the future is the highest-ranked benefit (0.939) for adopting an initial integrative approach. However, these benefits did not influence the two cities to the same degree as shown in Table 4. It was observed that Semarang as one of the large cities in Indonesia that has much complexity of urban development issues, Meanwhile, Bandar Lampung as a medium-city did not receive any such support or assistance from government and international development agencies. These findings reveal that a common benefit of adaptation is to minimize the impacts and risks.



The result highlights that an integrated approach between adaptation measures and urban development actions is an effective way not only to minimize the impacts and risks but also to achieve sustainable urban development. The earlier studies [37,48] highlighted that the integration strategy at the local level is able to ensure sustainability in the future. The finding confirms that both combination benefits are significant results because of the first and second-ranked drivers.





6. Conclusions and Recommendations


The integration of climate adaptation into urban development planning in the two coastal cities of Indonesia had been implemented at the early stage process with several on-going adaptation actions. It became essential to understand the progress of integration strategy based on stakeholders’ perceptions related to the issues. This study perceived the results of the knowledge level of key actors, the influencing drivers, and the benefits from the integration approach. The findings were able to become the inputs to develop effective responses to improve the integrated strategy. However, the results were varied in both cities, depending on the context- and place-based strategy. Three significant conclusions have resulted from the study. First, the local experiences of key informants in both cities had a mixed result. Although, most of them understood the point of CC and its relationship with urban development. They perceived that CC and urban development are emerging issues and affecting environmental management. The findings revealed a significant result that it is essential to link climate adaptation into the urban development sector. However, there was a significant difference between the two different urbanized coastal areas. Even though it could not be generalized, larger urban coastal areas were more aware of the issues than smaller cities. Second, the findings highlighted the most drivers contributing to the integration in both cities, which are the motivation and initiative from local officers, capacity building, and the support by international agencies and central government. Third, there was a high consensus that integrating climate adaptation into urban development can ensure sustainable growth in the long-term and minimize CC impacts and risks. Most respondents understood that the integration would provide future sustainable development and reduce the effects.



The findings confirm the assumption of this study that the engagement of local stakeholders in the integration process has increased their understanding of the issues of CC and urban development, for instance by looking at their perceptions of the benefits gained from the process. Their responses to the given statements on related issues result in similar highest scores in both cities. In addition, the respondents believe that the implementation of the integration strategy can ensure not only to reduce the CC impacts and risks but also to achieve sustainable urban development in the future.



This study recommends that understanding the local perspective is very important to assess. It aims to effectively develop the improvement of the efforts in the climate adaptation and urban development agenda. The issue of integration is multidimensional and shaped by non-climatic stressors and depending on the local context. This empirical research aimed to obtain a good lesson from the prior experiences of coastal cities that already conducted adaptation measures associated with urban development sectors. Their attainments could be applied to guide and encourage other local authorities in other areas.



Further studies should be carried out to get insights from other areas, including outside coastal cities within Indonesia. The integrated approach is vital to address the pressures of urban management and planning that will be increased by population growth, land-use change, and the effect of CC. This study recognizes the requirement for more specific and tailor-made support to allow municipal authorities to enhance their positive momentum and motivation toward integration strategy. The experiences from this study will able to share with other developing coastal cities.
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Figure 1. Location of two coastal cities studied: Bandar Lampung and Semarang. Source: mod