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Abstract

:

For a smart city, soft or non-physical assets share an important capital component with many impacts in different contexts. They enable a city to deliver and mainstream a people-centered policy in addition to the benefits provided by traditional, hard infrastructure. Soft assets can involve social and human capital, knowledge, participation, and innovative approaches that drive value in the city. However, it is always a challenge for city policy makers to identify and strengthen these soft assets using a systemic approach due to their inherent characteristics. This paper argues that soft assets should be strategically integrated into the development process of smart and resilient cities. Therefore, exploring various approaches to prioritize soft asset consideration would provide helpful guidelines to city policy makers for municipal value creation, and identify where the greatest needs for soft or intangible assets lie. This paper examines how to identify and decide which soft assets should take priority in smart and resilient cities. The findings can assist policy makers in their consideration of an optimal mix and balance of soft assets required in the city to improve living structures for a people-centered approach.
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1. Introduction—Smart and Resilient Cities


Each city in developing countries has their own values, approaches, and objectives. Although there is no single definition of a smart city, there are two main dimensions in the evolution of the smart city concept [1]. One is the ICT and technology-oriented approach (hardware) and the second is a people-oriented approach (software). Another perspective focuses on top-down and bottom-up initiatives [2]) and improving relationships between people and government [3]. Angelidou [4] also differentiated between hard versus soft infrastructure-oriented strategies and the interlocking relationships between each. One is insufficient technologies (or ICT-integrated hard infrastructure), as hard infrastructure cannot work without soft assets. Moreover, hard assets alone do not define a city; it is the participation of people that is vital. Second, the importance of human and social capital should be highlighted and emphasized, since smart city development needs a variety of resources, along with innovative and creative approaches to customize a city and build robust social systems for the needs of its citizens. Considering this dichotomy between hardware and software as well as blended options, cities need to be smart, lean, integrated, cost-effective, and resource efficient. In addition, cities must not only strive to be environmentally friendly and sustainable, but also create a positive impact on citizens’ well-being and financial sustainability [2].



On the other hand, using the definition of a resilient city seems to be more appropriate, but it is still an emerging concept. Resiliency covers different domains, such as social and ecological resilience, the socio–ecological system, urban hazard mitigation, community resilience, and other aspects. The main focus is addressing natural disaster management and response capacity, including many man-made disasters originating from natural resources management and climate change. The concept of resilience has been extended beyond natural disaster events. OECD describes it more generally: resilient cities are cities that have the ability to absorb, recover and prepare for future shocks (economic, environmental, social, and institutional) and also promote sustainable development, well-being, and inclusive growth [5]. With more specific focus on natural disaster risk, UNISDR defines a resilient city as a city capable to withstand or absorb the impact of the hazards, shocks and stresses through adaptation or transformation, in order to guarantee long-term sustainability, as well as its basic functions, characteristics and structures [6].



There are several studies identifying the gaps between the two concepts, smart and resilient. For example, one attempts to combine the components and character of a smart city and a resilient city [7]. Another seeks to achieve better integration of the strategies that seem to be widely desirable and pursued. However, the integration has to be based on a robust scientific approach to provide methodologies and tools for promoting cross-sectoral and multi-objective strategies [8].



As such, the integration of smart and resilient cities is a new approach. The important step is the synergy between the two and creating a complementary relationship in dealing with climate change. In short, smart and resilient city approaches are mutually complementary models with two different focuses: reducing environmental load (in the case of a smart city) and strengthening adaptation and transformation (for a resilient city) [9]. In this regard, there is more room for integrating soft assets, not only by looking at traditional ‘smartness’ aspects but also factoring in ‘resilience’ as an integral part of robust city development.



Within this context, this paper examines the following items: (i) why soft assets are a value driver and what assets are involved; (ii) some guidelines to understand the integration of soft assets and creating value; (iii) explanation of the key components of the tool for identifying soft assets; (iv) two case studies from the India Smart City Mission to examine how soft asset consideration and decision making work in actual cases, including network analysis, elements influencing the decision, and the use of analytical tools such as the Cytoscape (https://cytoscape.org (accessed on 4 January 2022).




2. Soft Assets as a Value Driver


2.1. Features


Soft assets (or intangible assets) are powerful assets which create value for cities [10]. Some assets can be identified directly as valuable, but some assets are intricately linked and difficult to distinguish and quantify. Quite often, there is no clear definition and classification, which is why the value aspect depends on specific contexts. Their value is recognized as invisible assets not only in business accounting for firms or related to an entity’s productivity but also in city development as a key to managing its on-going challenges. Thus, the concept of soft assets is much broader than hard infrastructure. The calculation of value added is more complicated because of the following features: (i) not producing outputs by their own; (ii) context is specific but scalable; (iii) difficult to sell in the market (including market availability) where value is not always measured, e.g., manual, system, branding, sunk costs, etc.; (iv) combination of other assets for value creation/for sustainability (synergy); and (v) ownership of assets that is not always clear, referring to a possibility of imitation (spillover).



Value and impact created by these features are basically unpredictable. Therefore, the unpredictability of soft assets creates a sense of ‘risk of the benefit of spillover’ (non-anticipated benefit) for decision makers. As Haskell and Westlake [10] said, an unknown risk of the benefit of spillover or scaling up is an underlying incentive to hold back from consideration or investment in soft assets [10]. This can largely be applied to the public sector and why policy makers resist considering the need for investment in soft assets. Municipal authorities need to demonstrate performance to citizens (taxpayers). Furthermore, authorities may be limited in their ability to leverage the features of soft assets because of strong vertical structures or silo culture in their operations. Introducing innovation and how to break bureaucratic silos to create a new pathway for a holistic approach are often challenges. Of course, because of the value added by soft assets, local authority decision makers need to find ways to explore approaches to highlight their need and to ensure sound and evidence-based policy support for the goals and vision for their cities.




2.2. Types of Soft Assets Reviewed in This Paper


There has been voluminous research in past decades incorporating different perspectives/objectives on the classifications and measurement of intangible assets, mainly by private firms [11]. This paper refers to some leading studies by Kaplan and Norton (strategic readiness), Sveiby (invisible capital), and Edvinsson and Malone (intellectual capital). Kaplan and Norton identified intangible assets from learning and growth objectives and emphasized the values of intangible assets [12]; Sveiby defined intangible assets that were considered in the knowledge organization context and were described as invisible capital [13]; while Edvinsson and Malone [14], thanks to the Skandina Intellectual Capital Navigator measurement framework [15], identified intellectual capital that provides an effective instrument to manage and develop corporate activity. Corporate soft assets are those developed and nurtured by learning for growth; serve as engines of development within a knowledge organization environment; and are able to help strengthen expertise. Corporate practices are reliable precedents for selecting appropriate soft assets.



Table 1 shows the list of potential soft assets which can be utilized for smart and resilient cities. Respective descriptions are set to see city competencies. Several key points should be noted here. First, social capital is often highlighted in the community-based or bottom-up context. Further, there are studies on how to measure them [16]. In this paper, it is used as one of the competencies to make cities smarter and more resilient from a policy maker’s point. Accordingly, the definition is not the same as often used, but it is used for looking at how smart and resilient city development could stimulate and strengthen social capital. Second, some of the soft asset components can be broken down into more specific components. Because types of smart and resilient cities vary, this research refers to the past studies above so that they can be regarded as a manageable capital in a city development context.




2.3. The Added Value of Soft Assets, Value Creation, and the Concept of Wholeness


Evaluating the value of soft assets is challenging due to their different features (see Section 2.1 above). For instance, it is similar to a black box where clear causal relations and attributions between inputs and outputs are not obvious (Figure 1). Soft asset attributions to outcomes become lower towards outcome level (an orange triangle to the left-hand side) but the level of value creation will be higher (an inverted triangle to the right-hand side). Aside from performance indicators, is there any other way to assess soft assets?



There are guiding theories relevant to identifying soft assets and their value creation. Jiang and de Rijke [17] explained the idea of a ‘Living structure’ that was originally promulgated by Christopher Alexander. They explain how notions/images, such as ‘beauty’, are largely judged by subjective view but also explained by objective manner [17]. Jiang also explained concepts, such as wholeness, ‘… which can be defined mathematically. It exists pervasively in our surroundings; in an ornament, in a room, in a building, in a garden, and in a city’. Alexander previously referred to this phenomenon as the ‘quality without a name’ [18]. Beauty and the ideas of living structure and wholeness are very similar to how soft assets can be considered and evaluated.



On living structure, by referring to Jiang’s study, soft assets should also be considered and assessed not by a static structure but also in an organic process where value emerges.



In Table 1, each soft asset has the properties and values that are created in an organic process (in the black box, Figure 1). Such an organic process is similar to what is characterized as living structure because soft assets are context specific values and yield outcomes and impact through being connected and influenced by other assets in the process. There are two fundamental governing laws of living structure. First is a scaling law that groups ‘far more small things than large ones’. The second is Tobler’s law which states that everything is related to everything else, but near things are more related than distant things [18](J Similar to what Jiang explained in his paper, these two laws can also be a useful way to consider and evaluate the value and capital of soft assets. Regarding wholeness, as Jiang clearly explained in his examination of the living structure concept, ‘… the evolution process is not simply about adding new centers, more correctly, centers are induced by the wholeness. In other words, it is incorrect to say: a whole comes from parts, or a whole consist of parts; it is the wholeness that induces centers to generate a coherent whole.’ [18]. This argument can support the assumption that the values of a soft asset should be considered as a wholeness, if they have similar structures to what Jiang and de Rijke explained as living structures.



The theories of ‘living structure’ and ‘wholeness’ can provide a comprehensive framework to analyze the relationship between soft assets consideration and value creation.





3. Tools for Identification of Soft Asset Consideration


The proposed tool for identification of soft asset consideration is shown in Appendix A. It is formed by two factors: one is soft asset value elements in smart and resilient cities (see Section 3.1), and second is five soft asset capital components (Table 1). The tool aims to show which competencies can be considered by cities to deliver smarter quality services. There are many soft indicators, such as a sector-based performance indicator, i.e., ISO 37120 [19], responsible for sustainable development of communities, or a theme-based performance indicator, i.e., UN SDG11 [20], that makes cities and human settlements inclusive, safe, resilient, and sustainable, or city levels that focus on the citizens’ well-being, their quality of life, green cities, etc. Some city level indicators explain more about their efforts to focus on sectors or projects, systems or processes, but the majority of indicators are conventional ones to measure improvement by calculating project-based outputs (action performance).



Unlike other indicators, the proposed tool is not purely for quantitative assessment. It extrapolates soft asset consideration aspects from information in proposals disclosed by cities establishing a smart city. The information selected from the materials will be visualized and examined in terms of level and strengthen of connectivity between selected actions/initiatives.



3.1. Soft Asset Value Elements, Soft Asset Capitals


The soft assets value elements are considered as key elements (or areas) where the value of smart and resilient cities is created and nurtured. A challenging question is how the soft assets should be developed and nurtured in proposals for smart and resilient city development. To identify the elements, a framework for public sector development by Kaplan [21] was used as a reference. The framework addresses three value perspectives critical to public sector management success, namely: (i) cost of providing services representing effective and efficient service provisions to citizens; (ii) value or benefit of services representing quality of services to be provided to citizens, a group that also monitors the fair, transparent, and sound performance of local authorities; and (iii) local authorities treating citizens as both beneficiaries (consuming services) and stakeholders (taxpayers), meaning that the authority has to satisfy the needs to receive continuous citizen support. Wataya and Shaw [11] outlined and analyzed the guiding framework as well as the core soft asset elements in detail. Another set of references is various types of smart and resilient city definitions (Section 2), which are anchored by complementary smart and resilient principles.




3.2. Soft Assets—Nine Value Elements


Based on the framework, nine soft asset value elements are tailored and modified as follows: (i) resource management: (ii) accessibility (mobility); (iii) health well-being; (iv) equal access to services; (v) smarter services; (vi) community engagement; (vii) quality communication; (viii) security; and (ix) resilience. Each element represents the following areas.



Resource management is to optimize limited human and natural resources for building a smart and resilient city. This element is not only the effective use of resources but also the focus of efficient systems. It reflects strategic readiness, planning, competencies in resource management planning, benefits to stakeholders, and use of technology for an efficient gain of outcomes. Accessibility (mobility) is to facilitate reduced automobile dependence, providing alternative modes of transportation. It reflects on the competency of establishing a holistic urban development plan. It also concerns availability of cross-sectoral planning, provision of a citizen-friendly public transport system, implementing an IT-led system and facilitating the engagement of citizens in planning. Health well-being is to build an environmentally sound (green), healthy environment for citizens. It focuses on establishing a shared vision of a healthy community for residents; a better and healthy living space, positive impact on human health by creating public gathering places. improving accessibility to services for a healthy environment, and incentivizing the community to support and participate in improving health-related initiatives. Equal access to services is to maintain social stability. This also secures support from citizens, stakeholders, and beneficiaries. It focuses on satisfying basic community service needs and measures to mitigate risks, create sustainable financial options, strategic readiness, improving citizens tracking process for accessing services, IT literacy improvement, and facilitating levels of citizen engagement and decision-making processes. Smarter services via technology provides access to effective and efficient services that meet the needs of citizens and improve service quality through the use of smart infrastructure. It concentrates on developing a holistic vision/strategy across sectors, readiness, availability of the plan/system to improve citizen’s technical literacy, establishing efficient communication channels, and facilitating levels of citizen engagement and decision making. Community engagement is to improve quality of life by strengthening the community’s capability and nurture the city by citizens’ close involvement over a long time. It focuses on developing effective community engagement plans, including public awareness raising activities, strategic readiness, availability of support for community-based awareness raising efforts, strengthening community engagement in public events, providing feasible technology and IT systems for an inclusive society, facilitating levels of citizen engagement, and contributions to strengthen social values. Quality communications is to improve communications between local government and communities to build a sustainable and resilient smart city. It seeks to establish a citizen–government communications channel, streamlined coordinating mechanisms between LGU and stakeholders, regularly conducting feedback on the provision of city services, a feedback collecting system, a collective/transparent decision-making process, and a method of accountability of leaders. Security is to provide a stable, secure environment in citizens’ daily life and improve smart city resiliency against unexpected external shocks and damage. All nine of these elements are considered as the main pillars of developing soft asset consideration indicators. They attempt to improve a city’s safety plan for better risk management, developing framework for ensuring the welfare of citizens in times of crisis, developing community security services, enabling police departments and law enforcement for a safe and secure city, quality of data management systems, collective/transparent decision-making processes, accountability of leaders, and strengthening social values. Resilience is to make a city stronger against external shocks and risks, prepare it for short-term hazards and mid- to long-term adaptability. The resilience element refers to the Climate Disaster Resilience Index (CDRI) methodology [22], as it has already defined the resilience of communities in an urban system (city) in relation to climate-related disasters. In addition, this research extends resilience aspects beyond natural disaster risk management. It covers effectiveness of a crisis zone management framework, natural resource management, knowledge management and dissemination, mainstreaming of disaster risk reduction and climate-change adaptation, good governance, land use planning, effective transport, clean energy, institutional collaboration with other organizations and stakeholders during a disaster, effectiveness of early warning systems, internet access, community disaster preparedness, education and awareness, and methods of strengthening social capital.



The nine value elements are closely related to each other; thus, there is some overlapping across elements. For example, the smarter services via technology element is closely interlinked to security and resilience, or quality communications and community engagement have similar activities. Together with the five soft asset capitals, the proposed tool has 45 items (9 × 5 = 45) (Appendix A).





4. Soft Asset Consideration: Cases—Bhubaneswar and Nagpur from the India Smart City Mission


Soft asset consideration is made to review and examine the following two aspects. First is to discover subtle relations between core elements (large node), and their connectivity structures with actions/initiatives (small node) by soft asset capitals (edge). This could show which areas the city considered more than others, which elements could be more influential over the whole connectivity, and also potential synergetic effects to create value addition in the future. Second is to identify the level of consideration from soft asset capitals and examine potential gaps in view of smart city development and its vision and objectives.



Two cases from the India Smart City Mission [23] were selected for the pilot application of the tool introduced in Section 3. The India Smart City Mission was launched in 2015 by the Ministry of Housing and Urban Affairs of Government of India to drive economic growth and improve the quality of life for people by enabling local area development and harnessing technology that leads to smart outcomes (http://smartcities.gov.in (accessed on 4 January 2022). The major reasons for selecting the India Smart Mission are its ready application and scaling up to other Indian cities. Second, in terms of smart and resilient cities, India is a disaster-prone country, with a large number of natural disaster incidents involving different types of hazards across different climatic zones. Among many cities in the Mission, Bhubaneswar (in the eastern coastal plains) and Nagpur (in the center of the Indian subcontinent) were selected, being from different geographical locations.



4.1. Methods


The following steps were taken to review soft asset consideration, selection and decision making in smart and resilient city development: (i) for desktop research, the smart city proposal was used for review. The proposal was composed of: (a) City Profile; (b) Area Based Proposal; (c) Pan-City Proposal; (d) Implementation Plan; and (e) Financial Plan. The review was mainly conducted from (a) to (c). The City Profile section includes the past efforts and current states, so the information reviewed was more on the present state and future plan; (ii) the key words from the matrix were used to identify activities or initiatives from the proposal and completed with each item of the tool (Appendix A); (iii) once the review was completed, the dataset has been examined by an application for network visualization. It examined if the living structure and the two fundamental laws, i.e., scaling law and Tobler’s law, could also be observed in soft asset consideration and decision making; and (iv) based on the dataset, a radar chart was prepared for each value element to examine gaps and assumptions for preparing the next research step (interview stage) (Appendix B).




4.2. Bhubaneswar


4.2.1. Smart City Vision and Strategic Focus Areas of Focus


Bhubaneswar’s smart city vision is to be a transit-oriented, livable, child-friendly city with accessibility and safety, and an eco-city plan co-existing in harmony and with a regional economic center. To fulfill the vision, the city has two strategic areas of focus: (i) creating a model of sustainable urbanization based on new urban principles that have the transformative potential to provide citizens with prosperity, safety, and equity; and (ii) an urban planning system, including integrated land use and transport planning, infrastructure planning, and socio-economic planning. To achieve the areas of focus, there are five strategic pillars—responsive governance, transit-oriented development, financial sustainability, infrastructure, and socio-economic development [24].




4.2.2. Initial Findings (Connectivity)


Using the tool (Appendix A), Table 2 shows a number of actions/initiatives categorized under each soft asset capital (the top row) and under each nine-value element (the leftmost column).



A total of 391 actions/initiatives are identified but many are shared among nine value elements and five soft asset capitals (the final number of nodes is 161). To demonstrate their network, they are visualized in Figure 2a.



Figure 2a shows the interconnection based on each value element (larger nodes in purple and green) and actions/initiatives (in yellow, smaller nodes (The cumulative number of actions/initiatives is 391, the number of nodes is 161 (=a number of nodes)). Each line (edge) represents relevant five soft asset capitals. Smarter service via technology, equal access to services, and health well-being are major areas where soft components are actively considered, and many small nodes are linked. In other words, these larger, center nodes are supported by many yellow nodes. They are more important than the larger nodes as they receive support from each smaller node, as indicated by Scaling law. This also demonstrated in Figure 2b,c by different parameters.



Figure 2b shows the degree of node distribution of the network presented in Figure 2c. The plot is to observe the correlation of two parameters. The degree is the number of connections with other nodes. ‘Betweenness Centrality’ of a node reflects the amount of control that this node exerts over the interactions of other nodes in the network [25]. Here, a larger number represents a hub (large) node. The nine dots inside the blue oval circle represent a hub (large) node, which is each nine-value element. Figure 2c shows similar information but in a different format, highlighted in a number of connections to other nodes. The figure at the extreme right with blue (67) and orange (1) lines represents: ‘1 large node (Smarter services via technology) has 67 small (yellow) node connections’. The figure on the left with blue and orange lines represent ‘53 small (yellow) nodes have only 1 node connection’. Including the 53 nodes, all are related but near nodes are more related than distant ones. In this context, all 53 nodes are under one large node (related), and they can be considered as closer and more related to others as indicated by Tobler’s law.



From these observations, it can be said that the larger nodes are more influencial over other nodes. However, due to the features of soft assets, it can also be said that all nodes regardless of size are directly or indirectly connected to core values in a precess of organic value creation. This echos the theories of wholeness. From Figure 2b, ‘smarter services’ (67), ‘equal access’ (58) ‘health well-being’ (50) and ‘resource management’ (48) are more influential (exert over the interaction of other nodes) than other five elements, namely accessibility (mobility) (33), security (31), quality of communications (37), resilience (42), and community engagement (25), in terms of soft asset consideration. It is anticipated there will be some spillover or scaling up effects but the exact influences of the four nodes can be further examined by interview.





4.3. Nagpur


4.3.1. Smart City Strategic Areas of Focus


Nagpur City’s smart city vision seeks to transform the city into the most livable eco-friendly edu-city, that virtually connects people with the government to create an inclusive ecosystem loop. The city has a transformative agenda with four key features of its action plan, i.e., smart living, smart mobility, smart environment, and smart governance, for enhancing the quality of life in Nagpur. They are supported by 12 areas of focus for action (inclusive living, policy-centric city, safe and walkable streets, economic vitality, TOD, connect places and move people, carbon neutral and sustainable habitat, Swachh Nagpur, urban greening, digital efficiency and good governance, revive Nagpur’s image as regional economic center, and boost job creation) [26].




4.3.2. Initial Findings (Connectivity)


Same as Bhubaneswar, the following is a set of data to examine Nagpur’s connectivity. Table 3 shows that a total 356 actions/initiatives are identified but many are shared among nine value elements and five soft asset capitals (the final number of nodes is 136). To demonstrate their interlinked relationships, they are visualized in Figure 3a.



Nagpur’s network visual image appears denser than that of Bhubaneswar. Based on the data that were used for this network visualization, the Cytoscape analyzer function computed that the network density analysis figures are 0.025 for Nagpur and 0.019 for Bhubaneswar. The figure range is 0 to 1 and 1 is the highest dense node connectivity and the highest level of spreading information in the network. In this context, Nagpur’s case is slightly more influential among connected nodes than Bhubaneswar, but both density analysis figures are very low, thus how much difference there is, is unknown.



Same as Bhubaneswar, Figure 3b,c shows the top three large nodes of smarter service via technology (67), equal access to services (57), and health well-being (52), followed by security (44) and resilience (42), are influential in the proposal in terms of soft asset consideration. Nagpur also shows consideration in accessibility (29) and resource management (27) that are directly aligned to the city’s visions.



Unlike Bhubaneswar, Figure 3b also shows ‘consensus building’ as a relatively influential node (a dot with degree scale 23 in Figure 3b,c). Its attribution is actions/initiatives, not the nine value elements group. However, ‘consensus building’ was frequently identified across the nine elements and the five soft asset capitals. That makes it a more influential node than other small yellow nodes. It can be used as a good reference to conduct additional research to see changes as a next step.





4.4. Bhubaneswar and Nagpur—Other Findings from Five Soft Asset Capitals


Figure 4 provides preliminary comparisons of the degree of soft asset consideration from the five soft asset capitals (people/human capital, institutional capital, external capital, technology/information capital, and social capital). Two points will be assessed: (i) overall across all elements in two cities; and (ii) resilience, community engagement, and quality communications related. The initial analysis and observations provide the base for comparison of how the proposal-based soft assets consideration is/will be changed in current and future contexts.



	(i)

	
Overall







Initial observations of both cities are: (i) overall, among the nine value elements, institutional capital is given more weight than other soft asset capital. Its related considerations were 132 for Bhubaneswar and 109 for Nagpur. This implies that systems, regulations, or other items that can operationalize planned actions/initiatives are indispensable at an early stage of city development. Hence, people/human capital follows as a source of knowledge and technical expertise.



Traditionally, smart cities seek information and technology solutions to optimize limited resources for sustainable city development. It is indispensable in this day and age. Technology/information capital also relates to institutional and people/human capital for better governance and strategic approaches. Thus, it was naturally expected to see higher levels of consideration in relation to service provisions and equal access to services. In relation to technology/information capital, a centralized data/information management center is integrated in across different activities/initiatives. Hence, other capitals may have more consideration, but it was not fully assessed only in the proposals.



External capital is also valued in this current inclusive partnership, or network. Better resource mobilization in terms of funding, ideas, knowledge, and techniques in expert areas are expected to be fully utilized for better smart and resilient city development. In both cities, it is anticipated to be identified at different types and levels of actions/initiatives. Bhubaneswar looks to consider it more than Nagpur, but it cannot be judged only by these data as there are certainly limitations to extracting data from the proposals. This needs additional information to evaluate further.



Social capital (also ‘community engagement’) is a relatively weak consideration. Among many actions/initiatives related to social capital, the notable case is proactive involvement of citizens in decision making processes, feedback collections, and citizen representative systems. Bhubaneswar actively involves citizens by an institutionalized approach, i.e., community participation law; however, in the proposal, it could not be fully captured to the extent of its coverage and actual influence as a soft asset. The lower number may also be attributed to the nature of the tool that is designed from a top-down perspective, not a community-based perspective, due to the complexity of combining both in one tool. This aspect needs to be adjusted by future interview or other supplementary research.



	(ii)

	
Resilience, Community Engagement, Quality Communications







Appendix B shows the city-based breakdown radar charts by soft asset capitals. There is no one-size-fits-all best radar chart shape in terms of soft asset consideration. This is because it is influenced by many factors, such as city vision, objectives, development stage of cities, existing human and material resources, and other unique city specific factors.



On resilience, it is a key element of smart and resilient cities that closely relate community level involvement as a first respondent at the time of disaster occurrence. From the proposals, disaster risk management itself seems to be already integral to the city development proposals as a cross-cutting theme. Thus, it is not often explicitly presented in the proposals. This could be one of the reasons why the ‘resilience’ element is not often included in terms of external capital, and social capital. For example, there are several specific disaster risk plans in the proposals. They continue efforts or initiatives to strengthen risk awareness, information systems, trainings, institutional capacity strengthening and communications with communities/citizens. Given the histories of disaster events in both cities, it is assumed that there will be ongoing efforts to increase resiliency, including community-based efforts.



Community engagement is also mentioned in the proposal within the decision-making process, a feedback provider to local governments’ basic services. However, it was difficult to connect this aspect to disaster mitigation, preparedness, response, and recovery. Social capital which is both structured (rule of law, type of regime, legal framework) and cognitive level (local level organization, behaviors, trust, etc.) should also be strengthened as an important soft asset within the city.



However, they are not explicitly mentioned in the proposal. As a result, social capitals are probably no lower than the other capitals. Regarding the difficulties of selecting information, it is worth pointing out there were no specific sections dedicated to disaster risk management in the proposal template.



It is again too early to analyze two cities of resilience, community engagement, and quality communications aspects, due to the reasons mentioned earlier. Although there is no uniform shape or degree of consideration, the radar chart shape can be much larger than the ones in Appendix B. It is assumed that social capital, external capital for stronger community toward external risks, institutional capital and even technology capital can be strengthened for ensuring provision and improving accessibility of various public services.



Considering disasters, including the current prolonged pandemic, it will be reasonable and useful to compare pre-, during-, or post-disaster occurrence in terms of soft asset consideration. It can also be anticipated to demonstrate the level of a cities’ flexibility and responsiveness towards disaster occurrence.





5. Discussion


With the assumption that soft assets are a value driver in smart and resilient cities, this paper aims to: (i) introduce a potential tool for identifying soft assets; (ii) examine the level of soft asset consideration and decision making; and (iii) show the level of influence and make a comparison between different soft asset value elements and soft asset capital in terms of soft asset consideration for local authorities/decision makers. What is a better balance of soft asset consideration and decision making moving forward?



Guideline: This paper referred to the theories of living structure and wholeness as a guideline for consideration and decision making. Despite the different targets—a feature of objectives and soft assets, both require subjective judgement. These theories provide a framework to objectively explore a complex process with the notion of wholeness capturing soft asset value as an outcome. Thus, the relationship between many small items and large items (in this paper, smaller nodes and larger nodes) is important. It is also important to understand the fact that small items/nodes support large items/nodes.



Given many small items that constitute one ‘beautiful’ image, classifying the inherent scaling hierarchy is useful by thorough (computational) analysis of Jiang and de Rijke’s research [17,18]. This paper adopted this analysis to examine municipal decision-making and the level of consideration, and the balancing between soft asset capitals to draw some common patterns for later research. Of course, there are many other unique internal and external factors applicable to cities, e.g., various stakeholders’ decision making, development status, resource availability, city vision, strategies, external relations, etc. In addition, the current approaches connect two hierarchies by edge (between node) and the five soft asset capitals. Distribution of small items/nodes can be classified by the soft asset capitals and the nine value elements.



For these reasons, the paper used network and radar chart analyses to understand the connection (network), potential influential node, and comparisons between the soft asset nine value elements and five soft asset capitals. The theories of living structure and wholeness are highly relevant. The city case studies in this paper demonstrate that the results and findings are in line with these theories. The following are some findings and items for future research.



Network and level of consideration analysis, and beyond: The level of considerations in terms of the nine value elements are largely aligned with smart city vision and objectives. Robust gap and needs analyses were conducted and integrated into the proposals to operationalize the plan. To examine the city’s most appropriate balance of soft asset consideration (=creating values), further research is needed. It will comprise of interview-based research to compare changes between the original and present levels of soft asset considerations. In order to do so, the outputs and findings presented in this paper can be used. However, there are some challenges and refinements are required:




	
Smaller node classifications: Many small nodes (items) were classified by soft asset capitals and value elements (areas). These classifications can be used for preparation of a list of shared nodes (items) for identifying potential impacts in line with a city’s expected outcomes for the proposal.



	
Influential larger nodes: Identification of more influential elements from the network analysis was useful. It can be used for examining to what extent influential nodes and small nodes contributed to the city’s expected outcomes of the proposal. This exercise is also anticipated to verify the two fundamental laws of living structure by a qualitative approach, as the computed approach was not applied to the case of soft assets. By doing so, the exercise results are expected to provide a framework for better understanding soft asset consideration and decision making in an organic process.



	
Comparisons between original and present: Current radar charts show a weak contribution in social capital and external relations. As for social capital, the tool is designed with a top-down point of view (not bottom up); further, the proposal was prepared by local authorities with a specific format, they may not be able to include sufficient information. However, considering the change of social and economic environments caused by disasters, including the current pandemic, it is assumed that the original level of soft asset consideration and focus areas were changed. Social capital, external capital, and technologies are anticipated to focus more than originally, for better access to social safety nets and services. Further interview-based research is required to compare changes and focused on the city’s needs. It is assumed that the analysis will provide greater lessons for soft asset consideration in future city planning and development.








Limitations


Introduction of the tool: The tool can classify soft asset considerations into five soft asset capital types within the specific value elements. The definitions are still broad and the assessment of selecting soft asset considerations in smart resilient city proposals is conducted by interpretation base. Thus, it is difficult to identify how far it can be shared with other items. In fact, about 60–65% of soft asset considerations were shared with other value elements and soft asset capitals. There is room to refine definitions further. However, it can also be interpreted that such numbers of shared considerations have scaling up and or spillover effects in the city development process. The biggest challenge is to find an appropriate guiding framework to capture such effects (=value creation) based on the idea of wholeness.



Data: It is apparent that the data collected from the proposals were not sufficient to capture a comprehensive picture of a city’s soft asset consideration and decisions at the planning stage. A city proposal is generally presented with vision, analysis of present status, implementation plans, financing plans, and others. Soft asset capitals that were presented in this paper are largely associated with projects, actions, and initiatives. Therefore, it is inevitable that there are areas or information that depend extensively on the author’s subjective judgement. This issue will be addressed by supplementary data in future interviews and additional research.



While the pilot examination was shared in this paper, more research and interviews are needed to examine what additional information and data are needed. The important point is that there are no definite classifications. They will be used as initial classifications for a further examination of the best balance in considering and determining soft assets and the associated value creation. Then, further clarifications are needed, including how the plan and reality differs, and how the situation changes with the dynamics of emergency risk. These issues cannot be examined with the current data set and the tools used. These aspects will be examined in future studies.





6. Conclusions and Further Research


Soft assets are intricately linked to the cycle of improving the quality of services and are a prime source of innovative value creation for smart and resilient cities. The value creation process is therefore hard to trace. As Haskell and Westlake [10] said, an unknown risk of the benefit of spillover or scaling up is an underlying incentive to hold back from consideration or investment in soft assets. This explains why this study was started.



In the smart and resilient city context, the key question is how local authority decision makers or policy makers can decide to factor in use of soft asset approaches. This paper aimed to show one potential way of understanding soft assets consideration and decision-making by visualizing network, analyzing network nodes and links, and identifying potential influential nodes (elements) that are anticipated to lead the form of new value creation in line with the city’s anticipated outcomes. As the cases show, the higher levels of consideration elements (areas) are closely aligned with a city’s vision or goals. A future point of departure will identify the gaps and better factor in use of soft asset approaches.



Five soft asset capitals and nine value elements in smart and resilient cities were selected based on many intangible asset management studies. They were key factors to prepare the identification (evaluation) tool. The selection in the proposals by the tool was conducted manually because some soft assets consideration and decisions could also be applied to other elements, depending on context. It was a time-consuming process, but necessary to better understand the network and its analysis as soft assets depend on ‘context’.



By examining the relations between large and small node relations by node degree distribution, it was understood that the two fundamental laws of living structure were quite relevant to the case of soft assets. This paper did not take a computational approach that was ably undertaken by Jiang and Rijke [17]. However, the idea of living structure is not fully subjective, but still possible to present objectively, and the evolution of an organic process is something in common and very insightful for this paper.



There is no one-size-fits-all model of level of soft asset consideration in the radar chart. Traditionally the smart city focuses on technology and information capital, but on average, institutional and people/human capital were higher as initial data collections. Further, citizen engagement and external relations also need to be reassessed as they are key for a stronger and resilient society, especially as all societies and cities experience the current pandemic.



The next step is to examine what changes are made in terms of the level of consideration and the decision-making process, and how some influential nodes interact with others in the development process. All answers appear to largely depend on how the soft assets are carefully considered and modified at any stage of development, which is also a component of soft asset capital. We hope that ongoing and future research will provide further guidance pointing the way to explore a framework and guidelines to capture soft assets and value creation based on the idea of wholeness.
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Table A1. Identification of Soft Asset Consideration.
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	Soft Asset Value Elements
	Soft Asset Capitals





	RESOURCE MANAGEMENT
	People/Human capital (competency in resource management related policy, strategy, planning development, air quality, biodiversity, water conservation, energy efficiency, SWM, etc.)

Institutional capital (strategy, planning, approach to mainstream resource efficiency in city development policy and strategy)

External capital (coordinating mechanisms between LGU and stakeholders to embrace unique local character, benefits to stakeholders (citizens) for promoting resource management)

Technology (information capital) (promotion of automation-based smart resource management systems and technology in public service provision)

Social (structural) (level of contribution to strengthening collective/transparent decision-making processes)

Social (cognitive) (facilitating level of participation in policy/planning processes)



	ACCESSIBILITY (MOBILITY)
	People/Human capital (competency in establishing holistic urban development plans)

Institutional capital (availability of cross-sectoral coordinated land-use planning (and readiness for implementation))

External capital (provision of citizen friendly public transport services; benefits to stakeholders (citizens) for promoting accessibility)

Technology (information capital) (developing data management tools, digital technology for better resource management)

Social (structural) (level of contribution to strengthening collective/transparent decision-making processes)

Social (cognitive) (facilitating level of participation in policy/planning processes)



	HEALTH WELL-BEING
	People/Human capital (competency in establishing a shared vision of a healthy community for residents; better and healthy living places, good green spaces; equal and inclusive society)

Institutional capital (creating policies and a system for making health choices easy for citizens; better and healthy living places; equal and inclusive society)

External capital (making a direct, positive impact on human health by creating public gathering places; benefits to stakeholders (citizens) for improving health/well-being)

Technology (information capital) (developing data management tools, digital technology for improving accessibility to healthcare service facilities, healthy living environment)

Social (structural) (level of contribution to strengthening collective/transparent decision-making processes)

Social (cognitive) (facilitating level of participation in policy/planning process, making values (trust, solidarity, reciprocity) stronger in policy and systems development processes)



	EQUAL ACCESS TO SERVICES
	People/Human capital (competency in basic community service needs identification and making countermeasures for risks)

Institutional capital (making sustainable financial strategies available for providing equal access to services)

External capital (development or update of systems for monitoring integration to identify key challenges and track progress over time; benefits to stakeholders (citizens) for improving equal access to services)

Technology (information capital) (number of citizens without IT systems (internet connectivity) decreases)

Social (structural) (level of contribution to strengthening collective/transparent decision-making processes)

Social (cognitive) (facilitating level of participation in policy/planning processes

(Citizens can easily engage in public service monitoring to give feedback on services provided by LGU))



	SMARTER SERVICES VIA TECHNOLOGY
	People/Human capital (competency of developing holistic visions/strategies across sectors)

Institutional capital (readiness, availability of the plan/system to improve citizens’ technical literacy)

External capital (establishing efficient communication channels within an organization; benefits to stakeholders (citizens) for improving smarter services)

Technology (information capital) (readiness, availability of system for easy access to LGU services and data, tech-linked services, smarter public services)

Social (structural) (level of contribution for strengthening collective/transparent decision-making processes)

Social (cognitive) (facilitating levels of participation in policy/planning processes)



	COMMUNITY ENGAGEMENT
	People/Human capital (competency of developing effective community engagement plans, including public awareness raising activities)

Institutional capital (readiness, availability of support for community-based awareness raising efforts (for building a better city))

External capital (planning community activities for strengthening community engagement in public events; benefits to stakeholders (citizens) for improving community engagement)

Technology (information capital) (readiness of feasible technology and IT systems for elderly and vulnerable citizens for an inclusive society)

Social (structural) (level of contribution to strengthening collective/transparent decision-making processes)

Social (cognitive) (values (trust, solidarity, reciprocity))



	QUALITY COMMUNICATIONS
	People/Human capital (competency of capability to establish citizen–government communication channels)

Institutional capital (creating streamlined coordinating mechanisms between LGU, the private sector and the community for effective communication)

External capital (regularly conducting feedback on city service provision quality from citizens; benefits to stakeholders (citizens) for improving quality communications)

Technology (information capital) (availability of feedback collecting systems and tools for citizen)

Social (structural) (collective/transparent decision-making process, accountability of leaders, practices of collective action and responsibility)

Social (cognitive) (level of decentralization, facilitating level of participation in policy process)



	SECURITY
	People/Human capital (competency of capability to improve city safety plans for better city risk management)

Institutional capital (developing a framework for ensuring the welfare of citizens in times of crisis)

External capital (developing community security services, availability of enabling police departments and law enforcement for safe cities; benefits to stakeholders (citizens) for improving security)

Technology (information capital) (availability of quality of data management systems/frameworks for citizen to access, planning security measures, handling options)

Social (structural) (local level organization, collective/transparent decision-making processes, accountability of leaders, practices of collective action and responsibility)

Social (cognitive) (support for strengthening local values (trust, solidarity, reciprocity), social norms, behavior for improving local security)



	RESILIENCE
	People/Human capital (effectiveness of a zone’s crisis management framework, knowledge dissemination and management, natural resource management)

Institutional capital (mainstreaming of disaster risk reduction and climate change adaptation, good governance, land use plans, green icon-related planning, transport, clean energy)

External capital (institutional collaboration with other organizations and stakeholders during a disaster)

Technology (information capital) (effectiveness of early warning systems, access to the internet)

Social (structural) (community preparedness during a disaster, education and awareness)

Social (cognitive) (social capital, localism)
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Figure A1. Number of Soft Assets Considerations for Five Soft Asset Capitals. 
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Figure 1. Soft assets in smart and resilient city. 
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Figure 2. (a): Bhubaneswar—soft asset value elements, soft asset capitals, and activities/initiatives (image via Cytoscape, https://cytoscape.org (accessed on 4 January 2022)); (b): Node degree distribution; (c) Number of connections to other nodes. 
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Figure 3. (a): Nagpur—soft asset value elements, soft asset capitals, and activities/initiative (image via Cytoscape); (b): node degree distribution, (c) number of connections to other nodes. 
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Figure 4. Total number of soft assets considerations for five soft asset capitals. 
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Table 1. Soft asset capitals.
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	Soft Asset Capitals
	Description





	People/Human capital
	
	
Technical, operational individual and institutional capacity, knowledge retention to execute tasks and responsibilities



	
Knowledge that employees take with them when they leave the firm, including the knowledge, skills, experiences, and abilities of people








	Institutional capital
	
	
Legislation, policies, strategies, standards, frameworks, systems, mechanisms, modality, and other relevant items. They are backbone of SC development



	
Knowledge that stays within the firm, comprising organizational routines, procedures, systems, cultures, and databases



	
Processes, data, systems, designs, and knowledge








	External capital
	
	
Relationships with stakeholders (including benefits to stakeholder (citizens) for promoting accessibility for improving relationships)








	Technology, information capital
	
	
Computerized products, databases, information systems, networks, technology infrastructure, also covering a wide meaning of the use of technology for smart city development








	Social
	
	
Rule of law, type of regime, legal framework (including items to stimulate social (cognitive) capital)



	
Local level organization, e.g., values (trust, solidarity, reciprocity), social norms, behaviors, attitudes (strength, number, quality of relationship among people in a society), (including items to stimulate social (cognitive) capital)
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Table 2. Number of actions/initiatives (soft asset consideration).
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Bubanswer

	

	

	

	

	

	




	

	
People/Human Capital

	
Institutional Capital

	
External Capital

	
Technology (Information) Capital

	
Social Capital

	
Total






	
Resource Management

	
14

	
18

	
7

	
2

	
7

	
48




	
Accessibility (Mobility)

	
8

	
12

	
6

	
6

	
1

	
33




	
Health Well-Being

	
16

	
18

	
7

	
4

	
5

	
50




	
Equal Access to Services

	
16

	
21

	
10

	
6

	
5

	
58




	
Smarter Services via Technology

	
9

	
19

	
11

	
22

	
6

	
67




	
Community Engagement

	
4

	
7

	
2

	
2

	
10

	
25




	
Quality Communications

	
5

	
9

	
4

	
9

	
10

	
37




	
Security

	
7

	
13

	
3

	
5

	
3

	
31




	
Resilience

	
14

	
15

	
5

	
4

	
4

	
42




	
Total

	
93

	
132

	
55

	
60

	
51

	
391
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Table 3. Nagpur—number of actions/initiatives (soft asset consideration).
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Nagpure

	

	

	

	

	

	




	

	
People/Human Capital

	
Institutional Capital

	
External Capital

	
Technology (Information) Capital

	
Social Capital

	
Total






	
Resource Management

	
10

	
10

	
3

	
2

	
2

	
27




	
Accessibility (Mobility)

	
10

	
8

	
3

	
5

	
3

	
29




	
Health Well-Being

	
15

	
20

	
4

	
5

	
8

	
52




	
Equal Access to Services

	
19

	
15

	
4

	
12

	
7

	
57




	
Smarter Services via Technology

	
19

	
18

	
4

	
18

	
8

	
67




	
Community Engagement

	
2

	
2

	
2

	
3

	
7

	
16




	
Quality Communications

	
3

	
4

	
2

	
7

	
6

	
22




	
Security

	
12

	
13

	
7

	
7

	
5

	
44




	
Resilience

	
12

	
19

	
4

	
4

	
3

	
42




	
Total

	
102

	
109

	
33

	
63

	
49

	
356

















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
storm water panagement”
mumImuuur





nav.xhtml


  smartcities-05-00007


  
    		
      smartcities-05-00007
    


  




  





media/file18.png
Bhubaneswar: soft asset structural properties
total

People/Human

capital
150
93
100
tutional
Social capital 5 1§T}Stltu.’fl0na
51 capital
55
Technology
(Information) External capital

capital

Nagpur: soft asset structural properties
total

People/Human

capital
1
>0 102
100
. . Institutional
Social capital 5 109 :
49 capital
33
Technology
(Information) External capital
capital





media/file16.png
0.350

0925 Nagpur: Number of connections to other nodes
0300
80
0275
-, 0.250 70
b
= 0225
o 60
£ 0200
a1}
% 0178 50
5]
&
iu: 0.150 40
g 0.125 ’
4]
@ p100 ’ 30
0.075 ) - 20
0.060
: . 10
0026 - - 8y =- -1
0.000 —|-11 3% 0
0 B 10 15 20 25 30 as 40 45 50 b5 60 65 70
Degree .
e Node degree (# of connections to other nodes)
e Number of nodes
0/136

(b) (c)





media/file7.png
Smarter Services via Technology

People/Human

capital
25
20
15
Institutional
Social capital 10 nstltu.tlona
capital
Technology
(Information) External capital
capital
Community Engagement
People/Human
capital
25
20
15
Institutional
Social capital 10 ! u.|
g : capital
Technology
(Information) External capital
capital
Quality Communications
People/Human
capital
25
20
15
Institutional
Social capital 10 ! u.|
capital
Technology
(Information) External capital
capital

Smarter Services via Technology

People/Human

capital
25
20
15
Institutional
Social capital 1 nstltu.tlona
capital
Technology
(Information) External capital
capital
Community Engagement
People/Human
capital
25
20
15
Institutional
Social capital 10 ! u.|
5 capital
Technology
(Information) External capital
capital
Quality Communications
People/Human
capital
25
20
15
Institutional
Social capital 10 ! u.|
5 capital
Technology
(Information) External capital

capital





media/file3.jpg





media/file14.jpg
= Nogour: Numoer of connectons ot odes.

e dgre h of cnnectons o tbar s

(b (©





media/file1.jpg
Bhubaneswar Nagpur.

P— [om—
-
k> S
-~ e ——— C s
)

(iformaton) el vt






media/file10.png
Attribution Value
largely low? creation

Outputs, outcome (Performance, impact) high?

b/c nodes/actions are interconnected
by SAs in plane & space ?

Inputs: Soft assets (SA) consideration

Level of attribution
(First level node,
ete.)





media/file5.png
Bhubaneswar

Resource Management

People/Human

capital
25
20
15
Institutional
Social capital 10 ! u. !
capital
Technology
(Information) External capital
capital

Nagpur

Resource Management

People/Human

capital
25
20
15
. . 10 Institutional
Social capital _
capital
Technology
(Information) External capital

capital





media/file15.png
monitoring YrBSASYEe

aieaf engagement
improvi

storm water thanagement”
. . img nggovernance
informed dee&j¥i6n MARIHYING D89S m 0 Iy market
o » mton dtr Spg D
citizen participatign elgctronic p % P
safety &f SeirCiti Q* '- maohility

passenger format private s ;’ il -/ ; \gyste

appy QB

Sls ./ fleet tracking People/Human capital
i % / \\ || Jopd use rgstr ring
' GIS &RFID ste taggm , \\h -/ ‘ \ NURHATY . piscasmerspreet design
inclusive low incegR¥op P o 4 X Ay A —
lnve \“ ] A\\ \\ 4 - vl
tracRing st \g -

u-‘a ‘
gap research T visionspecific
on nforx

discte "7 -

/ Media paigns
,_, -~ ?
. -,Il . /. 2 .“

IT transghgvailak
affordable

operational effiei

2an- WHH Ha-based

1 e /A\V) N ”' — ,\, e interventions
YT R
systeefficient sem# ‘P ..... _ '?”"7/4 " representatives
q N ‘:’? olicy
/A Y 2 '»\\J/o rm
optical fiber-network, ) : | ARK shed capacity
SMS f goaorunical u/—

, & E3a 5 Sl
,/;/" . 'h h «
2 -

-' A 4 = .q/fm \ q\\
T colleci SR EDN '5\ e RESQUREEasied asspoihg
fl/" /e ": \
P ipformatiorf plrherand ZARimuen ’/
digital pfatform records data §f’" N S—
streamkhed ’ ' el :T : .
commu |cat|o Bt et i g 1 s0 s .Mh\ \.
rooftopMdrvegting 11

UEI 10} e ucts

, ti-angeRidagement
f

/. laes o UbllCS ¥4 d
trafficSignal zpnal mia nfdreen .

strategic lugnmg[;s. of plans

intelligent parking urban regerlerattre
skill development

"""Storrh water
management

(a)





media/file12.png
early warning

MainstreastingtDnMization

RERA "' ﬂlthﬂ atural esource

gtraHen

Auditing bu|| safe route to schools
Safe Route to Schools
Senior Citizen Diréct
DR QM_ elghbourl ood oyt

MM res ONSE=S)
\\.\\ Ngighboawthaod Watch

?.-\

DRR strat&ie

/

Vil / SR
V////// e sium redepelopment

sgcial eq centres
city W' \ anitation and swm plan
ridge digital divide IFC Teghnica A“\ RF' bﬁse psgtye gw schéme
'L , traffit ' with - &) “'
e
'ﬁ_ ‘ \‘1 w. 2t litdiaidy, Childhood Care

2= ‘l NCem zatton
oving governance of

P\x‘v sut|| es

G pRtion
v

communicatiof Ot &L

Citizen connectinitigiive T SR " »"' \‘\
)

Sk ;(A o
5‘1

sppnce of

ies
voting proce
SP POC

,/ ;. AR arking peiciy
representati \\ 15T R\\\\!z:m':/, D ( AR
AR =\ ‘K ‘wﬁ./y", 4 AN ato pdment -
micro business incuba ' \\[//gl o\ ping of read-design .. EDP review & profiling
facilities it 4’/ ) ol \
Internetaccess ' of '.‘; 4 d s Stk

FA for monitoring

Commtfilty | ocrs unpluvcu
t°'§§bllc healtfiserviéce shemR@Btizens
2 ' c pamciations
commu ad|
ctivity

bridging digital d institutional space
PHEO  sapitatiq ,{!;- 3Bckici i

JOUTT

COH

3

30% m&of uses
NHMaith etwark cycle highw:
cammunity participation

health tdfieehealthcare

(a)

0350
e Bhubaneswar: Number of connections to other nodes
0300 80
0.275
=, 0250 70
- 0225
a 60
0.200
0176 50
0150
40
0125 -
0.100 30
0.075 .
0.050 .. . 20
0.025 v--1-2
0.000 —+&
10 15 20 25 30 35 40 45 50 55 60 65 70 O

e Node degree (# of connections to other nodes)

e Number of nodes

(b) (c)

0/181





media/file9.jpg
o
oielow? crestion
Outputs, outcome (Performance, impact) Wen?

Inputs: Soft assets (SA) consideration I

(Fistlevel node,
ete)





media/file4.jpg
[
et
f
- -
:P e
-
Pl jo—
e
e
-
27
k3
st ——
- 5 cani
)
e J—
e

Soarty
e
S
s
P A mons
s
Tecnsion
nrmanen) fa—
terce
seopepumn
ol
5
soccapol 10 S st
Tecmony
tomten) e





media/file8.png
Security

People/Human

capital
25
20
15
Institutional
Social capital 10 ! u.|
5 capital
Technology
(Information) External capital
capital
Resilience
People/Human
capital
25
20
15
Institutional
Social capital 10 nstltu.tlona
5 capital
Technology
(Information) External capital
capital

Security

People/Human

capital
25
20
15
Institutional
Social capital 10 ! u.|
capital
Technology
(Information) External capital
capital
Resilience
People/Human
capital
25
20
15
Institutional
Social capital 10 ! u.|
5 capital
Technology
(Information) External capital

capital





media/file11.jpg
» ©






media/file6.png
Accessibility (Mobility)

People/Human

capital
25
20
15
Institutional
Social capital 10 nstltu.tlona
5 capital
0
Technology
(Information) External capital
capital
Health Well-Being
People/Human
capital
25
20
15
Institutional
Social capital 10 ot u.|
capital
Technology
(Information) External capital
capital
Equal Access to Services
People/Human
capital
25
20
15
Institutional
Social capital 10 ! u.|
capital
Technology
(Information) External capital
capital

Accessibility (Mobility)

People/Human

capital
25
20
15
Institutional
Social capital 10 ! u.|
5 capital
Technology
(Information) External capital
capital
Health Well-Being
People/Human
capital
25
20
15
Institutional
Social capital 1 ! u.|
capital
Technology
(Information) External capital
capital
Equal Access to Services
People/Human
capital
25
20
15
Institutional
Social capital 1 ! u.|
capital
Technology
(Information) External capital

capital





media/file17.jpg
Bhubanesuar:softasset structural propertes

ol
Peoplefuman
cptl
156
£
10
sttations!
Souacaptl it
s
Technology
(inormaton) Exernal apil

ol

Ngpur: soft sset structurl propeties
ol

Peoplejuman
ol
15575

100
socal copial 5
@,

"

Techoogy. 62

(nformatin) Extemal apis
apial





media/file2.jpg





