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Abstract

:

We construct a method to evaluate the neighbourhood park vitality potential (NPV-potential), inspired by Jane Jacobs’s theory of urban and park vitality. The evaluation model produces an aggregate score of NPV-potential by combining information on the extrinsic factors of vitality, related to the park’s surrounding urban area, with evaluative judgements on the intrinsic factors, related to the park’s internal organisation and design. To showcase and submit the evaluation model to a preliminary test drive, we further present the results of an application on three parks in the city of Cagliari, Italy. The computed NPV-potential and the effective use of the three parks, obtained from direct observation, show a good degree of agreement. While far from a robust validation, which would require more extensive empirical studies with larger and more internally variable samples of parks, the reported agreement between the potential and the observed vitality on the ground is a preliminary indication of the possible usefulness of the proposed evaluation method for urban planning and design.
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1. Introduction


The primary aim of this work is to propose an evaluation method of neighbourhood park vitality potential (NPV-potential), based on Jane Jacobs’s theory of park vitality, as an aiding tool for urban planning and design.



The idea that urban green spaces can be a remedy for many problems ailing cities is the cause of excessive expectations often put on city parks, fostering projects and interventions that, once implemented, fail to produce the expected benefits. Jane Jacobs warned us that “too much is expected of city parks. Far from transforming any essential quality in their surroundings, far from automatically uplifting their neighborhoods, neighborhood parks themselves are directly and drastically affected by the way the neighborhood acts upon them” [1] (p. 90). Be it environmental sustainability, pollution reduction, environmental risks protection, economic development, urban liveability or the well-being of the inhabitants, the discrepancies between the declared and expected outcomes on one hand, and those actually produced on the ground on the other hand, are often due to the urban green spaces being treated as autonomous and self-referential objects and pieces of urban design, without an adequate assessment of how they may interact with the their surrounding and wider urban context. Differently from a naive determinism of a “green-oriented” urban development, to promote interventions that are effective in pursuing larger policy and planning goals, the spatial, functional and social features of the urban context surrounding urban green areas need to be taken into due account.



Jane Jacobs pioneered the idea of context complexity as the basic “raw material” for urban planning and design. Her work, characterised by a strong attention to the relationship between people and their living environment, can be placed within the ecological movement [2,3,4,5], as Jacobs herself recognised in the foreword to the Modern Library Edition of her The Death and Life of Great American Cities [6]:




At some point along the trail I realised I was engaged in studying the ecology of cities. (…) by city ecology I mean something different from, yet similar to, natural ecology as students of wilderness address the subject. A natural ecosystem is defined as “composed of physical-chemical-biological processes active within a space-time unit of any magnitude.” A city ecosystem is composed of physical-economic-ethical processes active at a given time within a city and its close dependencies. I’ve made up this definition, by analogy.





Thirty years after the first edition, Jacobs had the opportunity to reflect on her work, initially conceived “merely to describe the civilizing and enjoyable services that good city street life casually provides” and “to deplore planning fads and architectural fashions”, and ended up becoming a process of continuous discovery towards understanding the functioning of cities as complex ecosystems “vulnerable and fragile, easily disrupted or destroyed” [6]. Perhaps not coincidentally, the first edition of Jacobs’s masterpiece was published around the same time of Rachel Carson’s Silent Spring (1962) [7]. As Kinkela [4] (p. 905) noted, both books “invoked a common language to criticise physical geographies or landscapes that have often been considered incongruous”, forging the underpinning of the concept of ecological landscape. The ecosystemic approach for understanding urban functioning proposed by Jacobs anticipated many now widely recognised principles of sustainable city, such as compactness, walkability, connectivity, accessibility, and diversity [8,9,10,11].



In this perspective, Jacob’s arguments on the neighbourhood parks [1,12] still hold as highly relevant for planning and urban design, revolving around the criticism of an overly aestheticised conception of urban green, and the need to give proper consideration to the surrounding urban context. Her commentary includes examples of even well-designed and in principle pleasant parks, though so poorly used to make them fall into neglect and decay. Rather than on bad architectural and urban design, such destiny, Jacobs points out, largely hinges on their urban context, inadequate to foster an intense and diversified use of the green areas:




You can neither lie to a neighborhood park, nor reason with it. “Artist’s conceptions” and persuasive renderings can put pictures of life into proposed neighborhood parks or park malls, and verbal rationalizations can conjure up users who ought to appreciate them, but in real life only diverse surroundings have the practical power of inducing a natural, continuing flow of life and use. Superficial architectural variety may look like diversity, but only a genuine content of economic and social diversity, resulting in people with different schedules, has meaning to the park and the power to confer the boon of life upon it. [1] (p. 96)





1.1. Operationalising Jane Jacobs’s Theory


Despite the widespread recognition of the relevance of Jacobs’s theory [8,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28]—foundational, or at least a source of inspiration, for many subsequent refinements, extensions and applications by planners, scholars, and practitioners—for a long time her principles were applied without the support of explicit evaluation procedures and planning aiding tools. Relatively few attempts have been made to explicitly operationalise these principles, and even fewer were the attempts to codify them into formal quantitative evaluation procedures.



One of the first studies to test Jacobs’s theory with formal statistical procedures was attempted in 1973 by John Weicher [29]. Using regression analysis applied to the neighbourhoods of Chicago, Weicher suggested that there is little confirmation of Jacobs’s claims of the positive effects of the so called “four generators of diversity”—density, mix of uses, short blocks, aged buildings—although the author himself observed that the available data and the regression modelling employed do not fully reflect Jacobs’s theoretical assumptions. Notwithstanding the actual results of this study, it has shown that Jacobs’s theory is not just “verbalistic”, and that attempts can be made to formulate and test it with formal quantitative methods.



The development of digital technologies and the growing availability of spatial datasets at the micro-urban level of the last two decades are increasingly removing some of the obstacles to engage and to submit Jacobs’s theory to a more systematic empirical and quantitative exploration, as demonstrated by several recent studies. Sung et al. [30,31] attempt to operationalise and apply Jacobs’s theory of urban life vitality on the city of Seoul, evaluating the relationship between walking activities and four measures of urban diversity. The study bares confirmative evidence of the correlation between metrics of the urban environment suggested (or inspired) by Jacobs’s theory, and measures of vitality in different urban contexts and at different times of the day. In another study, Sung and Lee [32] analyse the relationship between the residential built environment and walking activity, whose results suggest that the explanatory power of Jacobs’s theory of urban vitality is stronger at the neighbourhood rather than at the district level.



Recently, several scholars have made attempts to develop computation-intensive evaluation approaches using mobile phone data as a proxy for urban vitality. For example, De Nadai et al. [33] attempted to extract human activity from such data and, in combination with OpenStreetMap, Italian Census and land-use data from the Urban ATLAS project, bring evidence in support of Jacobs’s theses from six Italian cities—Bologna, Florence, Milan, Palermo, Rome and Turin—which as urban contexts are markedly different from “the great American cities”, and from the Asian mega cities studied by Sung et al.



Delclòs-Alió and Miralles-Guasch [34] operationalised and applied a Jacobsian quantitative analysis on the city of Barcelona in Spain. This study assigns a score for each identified condition of urban vitality and spatially analyses the results, mapping information about urban diversity on a district and neighbourhood scale. Another approach is proposed by Sulis et al. [35], using public transportation smart-card data to evaluate the spatio-temporal variations of urban vitality in the city of London, during different times of the day and on different days of the week, proposing an evaluative index capable of capturing two essential elements of vitality: the continuity in presence and the variety of people in places.




1.2. Operationalising Jane Jacobs’s Theory of Neighbourhood Park Vitality


Differently from the aforementioned studies—whose focus is the assessment of urban vitality, that is, the vitality of urban areas, neighbourhoods or districts—the work presented in this paper focuses on the vitality of neighbourhood parks.



Jane Jacobs deemed parks “volatile places”, subjected to, almost at the mercy of, the practices of use of the surrounding urban area. That is why “they tend to run to extremes of popularity and unpopularity” [1] (p. 89). Despite there being “dozens of dispirited city vacuums called parks, eaten around with decay, little used, unloved” [1] (pp. 89–90), Jacobs was dazzled by the persistence of uncritical views of the virtues of open spaces:




Ask a houser how his planned neighbourhood improves on the old city and he will cite, as a self-evident virtue, More Open Space. Ask a zoner about the improvements in progressive codes and he will cite, again as a self-evident virtue, their incentives toward leaving More Open Space. Walk with a planner through a dispirited neighbourhood and though it be already scabby with deserted parks and tired landscaping festooned with old Kleenex, he will envision a future of More Open Space. [1] (p. 90)





The idealised view of open spaces, and in particular of urban parks, underestimates the perils of a lack of use and the resulting decay, generating derelict and abandoned places, which in turn negatively affect the perceived quality of the surrounding environment. This criticism has been championed and extended by many others since Jacobs. For example, Bangs and Mahler (1970) [36] highlighted the relationship between the lack of use of neighbourhood public parks and the characteristics of urban space, the geometries of open space distribution, and their visual and pedestrian access. Similarly, Seymour Gold [37,38,39] criticised the traditional approaches to urban recreation planning, raising concerns over the serious impact a lack of use of neighbourhood parks may have on urban form and function. He remarked that “despite excellent weather, convenient access, and good development, maintenance, or program, observations indicate that neighbourhood parks are underutilized” [37] (p. 369). Gold notes that the neglect of the issue and of the implications of non-use were so remarkable, that the word “non-use” itself was difficult to encounter in the planning literature at the time. In seeking for possible factors for this state of things, he suggested that “the projected implications of non-use are related here to professional challenges for research and action” [37] (p. 369). Along this line, Moore and Jones [40] pointed at the planning process among the causes of this attitude and, in particular, at the absence of a realistic conception of the public interest such as equality and accessibility of urban service for all residents.



As for Jacobs’s vision, starting from a critique of the traditional planning responsible for the drafting of “static plans” within “a Platonic vision of the city as an orderly and finished work of art” [41] (p. 128), she proposes an empirical approach to the study of non-use of neighbourhood parks, suggesting a set of extrinsic and intrinsic factors of their vitality [1,42]. The extrinsic factors are related to the contextual conditions surrounding the park area, while intrinsic factors refer to the design features which affect the use of the park.



As we said at the beginning, the primary aim of this work is to propose a urban planning and design aiding tool for the evaluation of neighbourhood park vitality potential (NPV-potential). To our knowledge, there are no studies attempting to employ the specific Jacobs’s approach to construct an evaluation model of NPV-potential, combining the effects of the park’s surrounding urban diversity, with the features of its internal organisation and design. There have been efforts to study distributive patterns of parks. Among these, a noteworthy example is the effort by Talen [43] to construct and empirically test normative principles for park distribution, drawing also on Jane Jacobs’s theory, with reference to the spatial goals of proximity, diversity and social need. Whilst largely sharing the underlying methodological and cultural foundations, our approach here is, in a way, a reversal of such attempts. To put it in a brief formula: instead of looking at the distribution of parks to score a city or a neighbourhood, we look at the city and the neighbourhood to score the park, estimating its potential vitality.



The remainder of the paper is organised into four sections. In the next one (Section 2) we more systematically discuss the factors Jacobs deems relevant for park vitality. The factors are subdivided into (1) extrinsic features, related to parks’ urban context and surrounding, following the logic of Jacobs’s “four generators of diversity”; and (2) intrinsic features, related to parks’ design and internal organisation. After that, in Section 2 we go onto constructing a logical bridge between Jacobs’s theory and our evaluative approach, mapping concepts onto their formal representations within the evaluation model. Having constructed such a logical bridge, in Section 3 we present the formal specification of the evaluation model. To showcase the model, in Section 4 we present a comparative application on three parks in the city of Cagliari (Italy), and comment on its findings. Finally, in the conclusions (Section 5) we advance some general suggestions on the potential uses, and usefulness, of the proposed evaluative framework for planning and urban design practice.





2. Neighbourhood Parks Vitality: A Bridge from Jane Jacobs’s Theory to Evaluation Modelling


To construct a formal evaluation model of the NPV-potential, we have made an attempt to logically map Jacobs’s concepts presented in the previous section onto a set of variables and parameters in the evaluation model. These mappings are described in the next two subsections, following the above distinction between extrinsic and intrinsic factors of vitality. To help follow the text, in Figure 1 we present a conceptual scheme of the ingredients of the evaluation model.



2.1. Extrinsic Factors: Generators of Urban Diversity


Despite every park being a case in itself, Jacobs argued that parks’ vitality greatly hinges on the general urban vitality in their surroundings, based on the presence of “four generators of diversity”: density, diversity, short blocks and old buildings.



The first two generators—density and diversity—are related to social, economic, and functional features of the surrounding urban area. Starting from a critique of the low-density suburban type of urbanisation with a predominant residential vocation, Jacobs argues for the need to take greater account of the peculiar relationships between a dense concentration of people and diversity of uses. She warns us that this relationship cannot be assumed as a “simple and straight mathematical affair” [1] (p. 205): a plain concentration of inhabitants, in fact, is not in itself a guarantee of diversity and can lead to mere overcrowding. Large numbers of people can generate diversity only if the urban space offers diverse uses and types of activity. The combination of different uses together with the density therefore represents, according to Jacobs, a necessary condition of vitality. In making the distinction between “primary uses” (e.g., housing, offices and factories, large cultural institutions, recreational activities) and “secondary uses” (those that emerge for servicing and supporting the primary uses), Jacobs emphasises the effect of the “primary uses” in drawing people to a specific place, suggesting that these different uses should not exist in isolation, but should be combined in order to create a pool of mutual support. In this way a favourable environment for the growth of secondary uses is also created. Thus, in the specific case of neighbourhood parks, the presence of people moving around for different purposes and at different times of the day is an antidote against their lack of use. Diverse activities taking place around the clock, and contributing to the active street life and frontages, positively influence pedestrian flows (e.g., commercial, street markets, shops, independent businesses, cultural and meeting places) which sustain parks safety and extended use by different types of users.



The other two elements of Jacobs’s four generators of diversity—short blocks and old buildings—are related to the optionality provided by the patterns of urban layout and form. The idea of short blocks is tightly related to the concept of permeability and connectivity, offering frequent opportunities to turn corners and encourage pedestrian activity, providing a hospitable environment and creating more spatial opportunities for localizing activities. On the other hand, the age of buildings is related to the optionality provided by buildings in the neighbourhood to host a variety of economic activities, diverse also in terms of their added value and bid rent. A close-grained mix of buildings of different ages and conditions, argues Jacobs, provides affordable spaces and variable property sizes at different rent costs for small businesses [1,44]. The high costs of selling and renting new buildings may prevent the development of small businesses, necessary for the vitality, safety and public life of streets and neighbourhoods, while ordinary, low-value old buildings, including some degraded old buildings, available at more affordable costs, can accommodate “unformalized feeders of the arts—studios, galleries, stores for musical instruments and art supplies, backrooms where the low earning power of a seat and a table can absorb uneconomic discussions (…) New ideas must use old buildings”. In this sense, aged buildings can be engines of urban antifragility [45], representing potential incubators for new primary and secondary diversity, and can play a decisive role in relation to local economic development [25,46,47,48].



To account for the density and diversity both of people and of the activities, our evaluation model includes two sub-indices: a score, designated with P, for the density of residential population; and a score, designated with A, jointly scoring the density and diversity of activities and points of interest around the park.



Short blocks and diversity of buildings are not directly represented in the model. However, given that Jacobs largely considers these features as factors for greater density and diversity of activities on the ground, the joint score for density and diversity A could be considered as indirectly representative of these two urban features.



As we will see more in detail below, to model the strength of the effect diminishing with the distance from the park, we define a series of concentric, increasingly larger catchment zones around the park, which are used to weight the importance of the residential population and of the activities, in order to compute the values of the two sub-indices P and A.




2.2. Intrinsic Factors: Design Qualities of Neighbourhood Parks


Notwithstanding her emphasis on the parks’ surrounding, Jacobs does not disregard the possibility of a positive impact a good architectural and urban design may have on urban parks’ vitality. She identifies four elements of park design which promote their use: “enclosure”, “intricacy”, “centering” and “sun” [1] (p. 203). In discussing these design aspects, she touches on features subsequently widely explored by scholars and practitioners of urban design, but also recognised at the time of Jacobs’s writing (“Other authors and researchers […] were also exposing the unworkability and joylessness of anti-city visions. In London, editors and writers of The Architectural Review were already up to the same thing in the mid-1950s” [1]). Despite some differences, both in theoretical approaches and in the practical vision of the urban project [25,49,50], and not without some controversies, such criticism for modernist planning combined with interest for spaces of everyday life and vibrant built environments from the perspective of the pedestrian, can be recognised in many subsequent urban design, planning and social agendas. To mention just a few precursors among many, elements of such thrust can be found in the combination of descriptions and prescriptions in Gordon Cullen’s Townscape, a visual anthology of articles published in The Architectural Review between 1947 and 1956 [51] focused on aesthetic and symbolic values of the city [52,53]; in Kevin Lynch’s The Image of the City [54], which provides a more theoretical method to understand urban form and its use through the relationship between physical element and people’s perception; in Christopher Alexander’s A City is not a Tree [55] and Pattern Language [56], which follow Jacobs’s ideas on complexity and relationship between design, buildings and city activities [57] to propose general guiding principles for design; and in Gehl’s Life between Buildings [58], which provides a set of procedures for the analysis of interaction between public spaces and public life.



Drawing substantially on Jacobs’s theory, but also integrating some elements of that subsequent body of studies, for our evaluation model we evaluate four park design features: (1) interplay with the surroundings, (2) intricacy, (3) salience, and (4) microclimate.



Interplay with the surroundings. Jacobs notes that “the presence of buildings around a park is important in design. They enclose it. They make a definite shape out of the space, so that it appears as an important event in the city scene, a positive feature, rather than a no-account leftover” [1]. In this context, enclosure relates to the form, spatial delimitation and integration of the park with its surrounding urban area, relevant for its role in the city scenery [1]. It combines the interplay of integrations, but also separations and enclosures which contribute to determine not only the park’s accessibility, but also its identity, visibility and recognisability, thus representing an important factor of attraction for visitors. These characteristics hinge greatly on the presence of physical elements (e.g., buildings, walls, fences, trees) that visually define the boundary of the park [53]. As Alexander et al. [56] observed, “an outdoor space is positive when it has a distinct and definitive shape, as definite as the shape of a room, and when its shape is as important as the shapes of the buildings that surround it”. In this sense, we also evaluate the degree of interaction of the park with the adjacent streets [59] which, as access lines, jeopardise its visibility and convenient accessibility [60].



Intricacy is associated with the variety of reasons and purposes people find to go to the parks. Jacobs claimed that parks are created to become places of different activities for diverse groups of users. Therefore, the presence of distinct “functional places” (e.g., for playing, walking, sport, meeting, reading) must be considered. In this respect, “Intricacy that counts is mainly intricacy at eye level, change in the rise of ground, groupings of trees, openings leading to various focal points—in short, subtle expressions of difference. The subtle differences in setting are then exaggerated by the differences in use that grow up among them” [1] (p. 104).



Salience jointly accounts for the feature of “centering” and the presence of “climaxes” from Jacobs’s analysis of urban parks [1] (Ch. 5), together with the “tools” to obtain them through the physical elements in the park that make it more noticeable, prominent, recognisable and memorable, following Jacobs’s observations on visual order, and the possibilities of distinctive urban elements (focal points, landmarks, buildings) [1] (Ch. 19) in the urban scenery. Among the elements strengthening the feature of salience we put (a) the presence of physical objects that constitute architectural landmarks (e.g., buildings, monuments, fountains, etc.); (b) elements of particular interest, from a natural (ecological value), historical (heritage value) and socio-cultural point of view (community identification). These elements can define a stable focus in the urban scene and promote the collective sense of place and place identity. In this sense, features of salience entertain a connection with the concept of imageability and focal points from Kevin Lynch’s analysis [54].



Finally, microclimate. Jacobs considers the sun as part of “a park’s setting for people” highlighting, in particular, the negative effects of the shadow cast by the adjacent buildings inside the park. We have extended this concept in order to evaluate, more generally, the microclimate present in the park, also according to the characteristics of the green in it. Although Jane Jacobs is, at times, sceptical of the strictly environmental benefits of urban green (“It takes about three acres of woods to absorb as much carbon dioxide as four people exude in breathing, cooking and heating” [1]) she recognises its potential recreational and experiential value, together with that of providing environmental comfort to the visitors. In this paper we consider this attribute especially in terms of internal microclimate and comfort which make the park pleasant to stay in [61,62,63,64]. Thus, part of this evaluation is also related to the park’s “greenness”, the overall green surface, combining grass, shrubs, and trees coverage.



Differently from the extrinsic factors of density and diversity, which are clearly measurable quantities to be used in the evaluation model, to evaluate each park on the four intrinsic factors (interplay with the surrounding, intricacy, salience and microclimate), we use evaluative judgements elicited by a panel of experts (architects and urban planners) through a specifically designed protocol described below (see Section 4.2, “Step 3”).





3. The Evaluation Model for Neighborhood Park Vitality Potential (NPV-potential)


Having defined the essential ingredients of our evaluation model, we can now present how they are evaluated and combined to obtain the aggregate score of NPV-potential. The score is based on the weighted sum of the three sub-scores, P, A and D:


   NPV-potential  =  w P  P +  w A  A +  w D  D  



(1)




where:




	
P is a score for the density of residential population within the park’s catchment area;



	
A is a score for the diversity and density of activities within the catchment area;



	
D is a score for the park’s internal organisation and design;



	
   w P   ,    w A   ,    w D    are the respective weights of the three scores, with    w P  +  w A  +  w D  = 1  .








3.1. The Sub-Indicator P


We define the score P as:


  P =  {       π   π  m a x      ,   i f    π <  π  m a x         1  ,        i f    π ≥    π  m a x          



(2)




where    π  m a x     is a coefficient used for score rescaling and maximum cut-off (to obtain   P ∈  [  0 , 1  ]   ) and π is defined as:


  π =   ∑   i = 1  n   c i   δ i   ρ i   



(3)




where:




	
n is the number of concentric catchment zones;



	
   c i  ∈  [  0.5 , 1  ]    is a reduction coefficient to account for the competition from other parks located within the i-th catchment zone (we model the competition from other parks to account for Jacobs’s observation in that direction: «Outstandingly successful neighborhood parks seldom have much competition from other open spaces. This is understandable, because people in cities, with all their other interests and duties, can hardly enliven unlimited amounts of local, generalized park» [1] (Ch. 5)); the coefficient is based on the percentage of catchment zone’s area overlapping with concurrent catchment zones of adjacent parks (   c i    assumes value 1 if there are no other parks with catchment zones overlapping the i-th catchment zone of the park under consideration, and is reduced down to 0.5, in case the entire i-th catchment zone overlapping with concurrent catchment zones from other adjacent parks);



	
   δ i  ∈ ⟨ 0   , 1  ]    is the weight of the i-th catchment zone (the maximum value of 1, attributed to the zone adjacent to the park, is progressively reduced for the more distant zones);



	
   ρ i    is the population residing within the i-th catchment zone.









3.2. The Sub-Indicator A


The score A aggregates the information about the quantity and the diversity of activities and points of interest within the catchment zones around the park. To compute the score, preliminarily the activities are classified by type. Given m types of activities, we define A as:


  A =  {       α   α  m a x     ,    i f    α <  α  m a x         1 ,      i f    α ≥  α  m a x          



(4)




where    α  m a x     is a coefficient used for score rescaling and maximum cut-off (to obtain   A ∈  [  0 , 1  ]  )   and α is defined as:


  α =   ∏   j = 1  m     (    ∑   i = 1  n   c i   δ i   a  j , i    )     w j     



(5)




where:




	
m is the number of the activity types and n is the number of concentric catchment zones;



	
   c i    and    δ i    have the same meaning as in Equation (3);



	
   a  j , i     is the number of activities of j-th type present in the i-th catchment zone;



	
   w j    is the weight factor of the j-th activity type (with    w 1     +…+    w n  = 1  ).








The rationale for such a modelling of the score A, based on the product of contributions by each activity type (corrected for distance and competition from other parks, and raised to the power of    w j   ), is to account for interactions between activities as beneficial for the overall vitality. Furthermore, the modelling exhibits a plausible feature of diminishing marginal benefit of individual activity types on the overall vitality.




3.3. The Sub-Indicator D


The sub-indicator D is an aggregate score of a qualitative evaluation of the park’s design features. As we said, differently from the factors of density and diversity P and A, which are measurable quantities, to evaluate each park on the four intrinsic factors (interplay with the surrounding, intricacy, salience and microclimate), we use evaluative judgements elicited by a panel of experts (architects and urban planners) on a three-level Likert-type scale (Low (1), Intermediate (2), High (3) for each factor. (See below Section 4.2, “Step 3” for the specific protocol used to obtain these evaluations).



Once the evaluative judgements of the design features from the panel of experts are obtained, the sub-indicator D is constructed as the weighted sum of these design features, i.e.,


  D =   ∑   i = 1  z   w i   x i   



(6)




where z is the number of design features (in our case z = 4),    x i    is the qualitative judgment for the i-th design feature of the park and    w i    is the weight of that feature.





4. An Exploratory Case Study


To showcase the evaluation model, we present an application to three neighbourhood parks in the city of Cagliari, Italy. The main purpose of the application is to explore how the NPV-potential relates to the effective observable uses of the parks. For that, besides computing the NPV-potential for each park, we have conducted a direct observation of their effective uses.



The three parks (shown in Figure 2 and Figure 3) present analogies with park types described by Jane Jacobs, and hence represent three significant cases:




	-

	
“Parco Lyons” (P1, area 20,200 m2) is a case of a “well-designed” park, with a wide range of equipment, but localised in a more peripheral area of the city; despite its relatively good design, the park is not very popular nor used;




	-

	
“Parco della Musica” (P2, area 27,110 m2) is a classic example of a park located in a central and lively urban context, with a lot of spaces and facilities that allow density and diversity of activities, resulting in more intensive use throughout the day; although not among the largest public parks in Cagliari, it is well known among neighbourhood residents and a broad section of city users;




	-

	
“Piazza Islanda” (P3, area 4050 m2) is a smaller park located in a semi-peripheral area with a predominantly residential vocation; the residential neighbourhood that surrounds the park is without big urban attractors, and is therefore characterised by a limited types of activities, resulting in a predominant use only during certain times of the day.









4.1. Calculating the NPV-potential


The procedure for calculating the NPV-potential can be divided into three steps.



Step 1. Identification of the catchment zones. The first step is identifying the areas of influence of each park (catchment zones) based on pedestrian accessibility. For that, for each entry point to the park, we have defined three catchment zones with boundaries at the distances of 150 m, 300 m and 500 m, respectively, to approximate walking times of 2, 4 and 7 min (Figure 4). The choice of 500 m for the maximum distance of the largest catchment zone reflects the findings and common planning recommendations (oscillating from 300 to 800 m) [65] for a neighbourhood park to be perceived as very accessible by foot. A relevant feature of our model is that the catchment zones are not based on circular as-the-crow-flies distances, but were delimited using actual street-network distances, thus accounting indirectly for permeability and connectivity of the street layout.



Step 2. Density and diversity of residential population and activities. Using Google Maps with a direct validation on a sample of cases, we have collected the data on available activities/points of interest for each catchment zone, shown in Figure 4. To obtain the residential population within each catchment zone, we have used the municipal registry of residents. A possible limitation of this dataset is that we have not considered temporary inhabitants (not registered officially as residents in Cagliari, e.g., students, temporary workers), which may, in some cases, represent a significant quota of users. The number of activities and the residential population per each catchment zone is shown in Table 1.



Step 3. Evaluation of Design Quality. As presented above, to perform a qualitative assessment of their design characteristics, we have obtained the evaluative judgements from a panel of experts for each park on four criteria: (1) interplay with the surroundings; (2) intricacy; (3) salience; (4) microclimate.



Specifically, for this case study, the panel was composed of three architects and urban planners. In the first meeting we presented to the panellists the purpose and the scope of the research, together with making them acquainted with the meaning of the four factors (interplay with the surrounding, intricacy, salience and microclimate) and the levels of the qualitative evaluation scale.



The panellists were then invited to visit the three parks, on three different days, and separately from each other, with the specific recommendation to focus their attention on the four design features, dismissing possible conditioning from the observed practices of use of the parks. After that, the panellists were summoned on a second meeting, presented with plans and photographic documentation of the three parks, and invited each to elicit, independently from each other, their overall qualitative judgements of the three parks on each of the four design features.



Finally, the individual judgements were disclosed among the panellists, and they were invited to engage in a discussion and to arrive at a consensus evaluation. The following is a summary of the main qualitative observations and comments by the panellists on the three parks, together with their final consensus evaluations, reported in Table 2.



1. Interplay with the surroundings. Among the three parks, P1 is the most disadvantaged from this point of view. The perimeter of the park, in fact, shows conditions unfavourable to its use, due to the presence of high-speed roads that limit pedestrian crossing, an unpaved and abandoned area which borders the park, and a poorly permeable boundary due to the adjacent tall buildings. Moreover, the steep slopes of the internal landscape do not favour the parks’ visibility from the entrances, nor do they encourage entering the park.



P2 is delimited by a high-speed street only on one side. In general, the park is characterised by a good sense of enclosure due to the permeability of the fence, which protects and delimits the park but makes it partially visible from the outside. Moreover, despite the presence of a park gate that limits access times, those who walk outside can easily see what is happening inside and are encouraged to enter.



Unlike the other two parks, P3 has excellent visibility thanks to its central position with respect to the road system and to the fact that it is not delimited by closed fences. The only delimitation is given by a low concrete wall that runs along the entire perimeter, interrupted at four equidistant access points. Despite the fact that the features of the perimeter do not favour a sense of protection and delimitation, the park’s visibility makes the park relatively attractive with respect to the surrounding urban scenery.



2. Intricacy. P1 has a compact and regular shape, and all the internal areas converge towards a central point, located at the highest altitude. The steepness of the terrain puts constraints on internal walkability, also because the spatial organisation is somewhat confusing. Despite the presence of different functional zones (recreational, sport, refreshment point, children’s play area), in fact, these are dispersed within the large area of the park without a clear organisation of the pedestrian routes.



The internal distribution of P2 is well designed and implemented. There are a variety of spaces, distinguished by function, type of greenery, lighting, and pavement materials. The focal point is an artificial lake, which extends along the entire length of the park. Although there is no stringent hierarchy of spaces, the design is clear and orderly. At each access point there are spaces with different equipment that allow people to use the park without having to walk along the entire area. Generally, the park is used for different activities and its flat paths are pleasantly used for walking and for pedestrian activities. The small slope variations, in fact, are designed in such a way as to be gradual and pleasant. Thanks to these features, the park is easily accessible and safe even for people with disabilities, children, and senior citizens. In P3, the clear spatial organisation makes the park easily accessible and usable. All paths, characterised by sinusoidal shapes, converge to a central rest area, which represents the focal point of the park, making the walks welcoming. A small playground area has been recently created which is very popular with the neighbourhood’s children.



3. Salience. In P1 there are no architectural, historical–cultural or environmental elements drawing particular interest. The park is, therefore, hardly recognisable and attractive to the population who do not reside in the nearby area. P2 also does not possess elements of particular interest in themselves, but the presence of many peculiar elements makes the park recognisable and attractive. Among these, the artificial lake represents one of the most recognisable elements also for the central role it plays in the organisation of the internal space. P3 is not well equipped with valuable or particularly recognisable elements. Despite this, the park is recognisable because it is one of the few public spaces in the area, located in a very visible position.



4. Microclimate. Most of the P1 surface is covered by vegetation. There are trees of various species, with semi-dense-to-dense fronds, and surfaces covered with grass. These characteristics make the park pleasant from a climatic point of view. However, the dense presence of trees leads some areas to be in shadow for most of the day, making them damp and less usable during the autumn and winter months. In P2 the green surfaces are significant and cover more than half of the park’s extension. The presence of greenery is balanced with respect to the entire internal organisation of the park. There are areas with trees and grass, and others with only medium-sized plants enclosed in the flower beds. The tree frond is not very dense and allows for the easy filtering of sunlight, thus ensuring adequate sunshine in all areas of the park. This characteristic makes the park pleasant for use during all months of the year. P3 has a good amount of greenery but little variety. In this park, in fact, there are thick trees, concentrated in some areas, inside flower beds. The rest of the square is made of waterproof cement-based flooring that does not perform well under the microclimatic profile.



Based on these observations and judgements, the panel of experts have agreed to attribute synthetic evaluations shown in Table 2.



Having presented the input data for both the extrinsic and the intrinsic factors of vitality, in Table 3 we summarise the parameters of the model employed for the evaluation (following the notation from Section 3).



Based on the above presented input data (Table 1 and Table 2) and model parameters (Table 3), we were able to compute the values of the sub-indices P, A and D, and finally the overall NVP-potential. These results are reported in Table 4.




4.2. Direct Observation of Effective Uses and Vitality of the Parks


To compare the NPV-potential scores with the situation on the ground, we have produced a systematic photographic documentation of the uses of the three parks, in order to assess their vitality through direct observation. The vitality has been assessed for three time slots: morning (10:00–13:00), early afternoon (13:00–16:00), and late afternoon to early evening (16:00–19:00). For each park, and for each time slot, the objective was to document and then to qualitatively assess three criteria: (1) the quantity of users; (2) the diversity of users (e.g., age, gender, nationality); and (3) the diversity of uses (e.g., play, talk, walk, etc.)



Following the protocol analogous to the one used for the qualitative evaluation of parks’ design features (see above Section 4.2, “Step 3”) but without another visit to the parks, we have submitted the photographic documentation to the same panel of experts to have them elicit evaluative judgements scoring each park, for each time slot, and on each of the three criteria, again on a three-level scale from 1 to 3. The summary of these expert evaluations is reported in Table 5.




4.3. Discussion of the Results


In qualitative terms, the direct observation has allowed us to verify that P1 and P2 offer diversified spaces for several activities, but with different overall design qualities. It is important to recall that the two parks are located not far from each other (see above Figure 2) but lay along a strip of transition from a central to a more peripheral area of the city. Hence, although relatively nearby, P1 and P2 are sitting in two urban contexts notably different in terms of density and diversity of activities (see Figure 4), with P1 having a more peripheral, and P2 a more central character. This fact is among the most likely cause of their different vitality: P1 is used less and more sporadically throughout the day; only the small playground area located near one of the access points is intensely used but only in certain hours of the day; instead, P2 is used more intensely, by people of different types and ages, and throughout the day. These findings are in accordance with Jacobs’s expectation, being that P2 is located in a highly diverse context, with numerous and diversified commercial activities, while P1 is placed in a context with fewer nearby activities. Moreover, a high-rise building bordering one side of P1 has an isolating effect, limiting the visual opening towards the park.



P3, although located in a predominantly residential neighbourhood, with a relatively low value of the activity sub-index A, exhibits a dual use profile: sporadic in the morning, and steady in the afternoon. The observation of the context allows us to verify the presence of a school complex built adjacent to the park, and of a supermarket. The rest of the surrounding area is predominantly residential. Positive factors for the park’s use are represented by its visibility, its centrality with respect to the neighbourhood road network, and the fact that it is not confined by the built areas. Furthermore, it is one of the few large public spaces in the neighbourhood, the others being much smaller and surrounded by building blocks, making them less inviting for use by the non-residents. For all these reasons, the park is welcoming, perceived as safe and suitable for play.



Overall, the exercise of direct observation of the effective uses of the three parks makes it possible to arrive at the general qualitative judgement that P2 shows the greatest vitality among the three studied parks. P1 and P3 showed an intermediate-to-low vitality, but with a different use profile. P1 has a more or less uniform intermediate intensity of use throughout the day, and P3 has a dual use profile: scarce in the morning time slot, and more intensive in the afternoon.



Comparing these evaluative judgements from the direct observation of the three parks with their calculated NPV-potential (P1: 51/100, P2: 84/100 and P3: 41/100), we can ascertain a good qualitative agreement between the two.



There is a notable difference in NPV-potential between the three parks. This result is largely dependent on the differences in their components P and A. Parks P1 and P2 have a different value of NPV-potential despite being nearby, and, therefore, with somewhat overlapping outer catchment zones. This competition, suggested as a possibility by Jane Jacobs, is duly accounted by the evaluation model. The relatively low NPV-potential of P3 is attributable primarily to the values of sub-indices A and P. The value of A is particularly lacking: the activities are few and not located within the catchment zone immediately adjacent to the park.



These results are consistent with the outcomes of the exercise of direct observation of the parks’ vitality. The variability in our three cases is also consistent with Jane Jacobs hypothesis that the vitality largely hinges on the characteristics of the parks’ surroundings, in our case their catchment areas. A greater density and diversity of uses and activities draw a larger number of people to the urban area, that the park can then attract. The higher the number of people moving in the park’s surrounding area, the safer the park is perceived, gaining the intensity and frequency of users who constantly animate it, guaranteeing its liveliness and motivating its existence.



As we suggested, the possible competition between parks may be a relevant factor for the difference in vitality between P2 and P1. The fact that P2 and P1 share an activity-populated zone to the north, but there are no parks “contesting” the activities in the southern parts of P2′s catchment area, is a factor of P2′s relatively greater vitality.



As we said, P3 exhibits a dual use profile: sporadic in the morning, and vital during the afternoon hours of the day. Many of the park’s “shortcomings” (relative lack of surrounding activities, mediocre design) are compensated by its prominent position within the neighbourhood, and by the residents recognizing it as a “symbolic” public space, a focal and a meeting point of the neighbourhood.



Although the differences in vitality and use between P1 and P3 are not reflected in the values of their aggregate NPV-potential, it may have been expected with respect to the values of their respective sub-indices. Indeed, a relatively greater density and variety of activities (sub-index A) around P1 is reflected in its being more regularly, albeit not very intensively, used throughout the day. Instead, the relative lack of activities (low value of A) but a greater population density of residential population around P3 yields its dual use profile, with a predominantly residential population using the park in the afternoon.





5. Conclusions


The findings of this study bring evidence for a perhaps obvious, but not seldom shrugged at teaching of Jane Jacobs: that it is people who attract other people, and that a good park project is moulded foremost from the material of its urban context and surrounding.



Obviously, the results of this study cannot be considered a robust validation of the NPV-potential as predictive of the actual vitality of urban parks. That claim would require more extensive empirical study, with larger and more internally variable samples of parks and surrounding conditions. Hence, the reported agreement between the potential and the observed vitality on the ground should be considered only as preliminarily indicative and suggests the potential usefulness of further studies.



However, the results of the example application point at the possible usefulness of the proposed evaluation method for urban planning. Rather than strictly predictive, its purpose may show up as a method to more explicitly and formally treat, explore, and incorporate Jacobs’s insights into planning and policy making.



For instance, one possible use of the NPV-potential is to evaluate interventions and policies to encourage the use of low-vitality parks, through a study of the urban context and the real needs expressed by the users; for example, by means of the organisation of focus groups and meetings with citizenship and interested authorities. A multi-level and collaborative approach to urban green space governance may be beneficial for building institutional resilience [66] and for achieving economic, social, and environmental benefits (e.g., see [67]).



Furthermore, the NPV-potential could be helpful in defining the localisation criteria for the projects of new green areas in the city. Hence, the NPV-potential can be placed among the tools of a planners’ toolbox not so much for the evaluation of existing green areas as in our application, but in the context of feasibility studies, as a tool supporting decision-making processes, useful for orienting and assessing the choices of location for future green areas, helping to avoid falling into the “pitfalls of sustainable city” [68]. In this context, the proposed methodology could provide a potential tool for the maintenance and the improvement of urban ecosystem services, in order to reduce their spatial mismatches across the city and to ensure equal opportunities for all inhabitants. From this point of view, the evaluation of the catchment ecosystem services could allow us to define strategic prioritisation of land-use options and to optimise the allocation of funds. In particular, the methodology offers the opportunity for an adaptive and iterative governance approach which is considered particularly useful for this purpose [69].



Besides a more extensive validation effort, there are ways in which the NPV-potential can be extended and further developed. A possible extension would be to develop more automated procedures to collect data and perhaps even to assign qualitative judgments using machine learning techniques [70]. Furthermore, it would be possible to develop a more detailed approach to account for pedestrian accessibility, based on individual distances of the activities, instead of the coarse-grained approach of catchment zones, and by incorporating assessments of walkability [71] instead of just distances.



Although there is still work to be done, and possible advancements to be made, we believe that the example application from this study, together with the indications, presented above, of the possible employment of the NPV-potential evaluation tool in different decision making contexts, account for its potential usefulness as a planning and design support tool at different scales of intervention.
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Figure 1. Conceptual scheme of the “ingredients” of the NPV-potential evaluation model. 
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Figure 2. Three selected neighborhood parks in the city of Cagliari. 
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Figure 3. (a) Aerial view of the three parks, showing the boundaries and the points of access (the third park is open form); (b) schemes of parks’ main design characteristics. 
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Figure 4. Catchment zones and activities for the three parks: P01 “Parco Lyons”, P02 “Parco della Musica, P03 “Piazza Islanda”. 
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Table 1. Number of activities/points-of-interest and residential population per catchment zone.
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Activities

	
Population




	
Services

	
Health Services

	
Culture and Religion

	
Education

	
Small Food

and Grocery Stores

	
Supermarkets

	
Stores, Shops, Business

	
Bar and Small Fast Food Restaurant

	
Restaurants, Pizzerias

	
Commercial Lodging (Hotels, Hostels, B&Bs)






	
P1. Parco Lyons




	
0–150 m

	
1

	
1

	
0

	
3

	
2

	
1

	
9

	
4

	
1

	
1

	
592




	
150–300 m

	
5

	
3

	
1

	
5

	
7

	
3

	
29

	
10

	
3

	
1

	
2292




	
300–500 m

	
10

	
8

	
5

	
11

	
15

	
4

	
60

	
24

	
5

	
1

	
5257




	
P2. Parco della Musica




	
0–150 m

	
4

	
6

	
3

	
2

	
3

	
1

	
22

	
8

	
3

	
1

	
1054




	
150–300 m

	
8

	
7

	
3

	
5

	
11

	
2

	
60

	
18

	
4

	
1

	
3518




	
300–500 m

	
19

	
12

	
4

	
13

	
25

	
6

	
126

	
41

	
8

	
1

	
7057




	
P3. Piazza Islanda




	
0–150 m

	
0

	
0

	
0

	
2

	
0

	
0

	
2

	
1

	
0

	
0

	
511




	
150–300 m

	
0

	
2

	
0

	
2

	
0

	
1

	
13

	
3

	
1

	
0

	
1684




	
300–500 m

	
2

	
5

	
1

	
3

	
1

	
1

	
31

	
6

	
1

	
0

	
3359
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Table 2. Design Quality scores.
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	Interplay with Surroundings
	Intricacy
	Salience
	Microclimate
	Total





	01. Parco Lyons
	Low (1)
	Low (1)
	Low (1)
	Intermediate (2)
	6



	02. Parco della Musica
	High (3)
	High (3)
	High (3)
	Intermediate (2)
	11



	03. Piazza Islanda
	High (3)
	Intermediate (2)
	Intermediate (2)
	Low (1)
	8
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Table 3. Values of the evaluation model parameter employed for the evaluation.






Table 3. Values of the evaluation model parameter employed for the evaluation.





	Parameters
	Eqs.
	Values
	Description and Notes





	wp, wA,wD
	(1)
	1/3, 1/3, 1/3
	Weights of sub-indices P, A, and D



	n
	(3), (5)
	3
	Three concentric catchment zones: (1) 0–150 m; (2) 150–300 m; (3) 300–500 m



	δi
	(3), (5)
	(1, 0.5, 0.25)
	Weights of the three concentric catchment zones



	m
	(5)
	4
	Four types of activities: (1) grouping services, health services, and culture and religion); (2) grouping small food and grocery stores; supermarkets; and stores, shops and businesses; (3) schools; (4) grouping bar and small fast food; restaurants and pizzerias; commercial lodging (hotels).



	πmax
	(4)
	4000
	Population scaling and cut-off parameter



	αmax
	(2)
	100
	Activity scaling and cut-off parameter



	wj
	(5)
	0.25
	Weighting parameter for each type of activities

(equal for each of the 4 types)



	z
	(6)
	4
	Four design features: (1) interplay with the surroundings; (2) intricacy; (3) salience; (4) microclimate.



	wi
	(6)
	0.25
	Weights of the design features

(equal for each of the 4 features)
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Table 4. NPV-potential: final scores.






Table 4. NPV-potential: final scores.





	Park
	Population (P)
	Activities (A)
	Design (D)
	NPV-potential





	P1. Parco Lyons
	53/100
	49/100
	50/100
	51/100



	P2. Parco della Musica
	78/100
	82/100
	92/100
	84/100



	P3 Piazza Islanda
	41/100
	16/100
	67/100
	41/100
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Table 5. Observed uses of the three parks in the three time slots, with respect to the criteria of (a) users density; (b) users diversity; (c) intensity of use; scored by experts on a scale from 1 to 3 (scale 1—low, 2—average/intermediate, 3—high).






Table 5. Observed uses of the three parks in the three time slots, with respect to the criteria of (a) users density; (b) users diversity; (c) intensity of use; scored by experts on a scale from 1 to 3 (scale 1—low, 2—average/intermediate, 3—high).





	
Time Slot

	
10.00–13.00 h

	
13.00–16.00 h

	
16.00–19.00 h




	
Criteria

	
a

	
b

	
c

	
a

	
b

	
c

	
a

	
b

	
c




	
P1. Parco Lyons

	
1

	
1

	
2

	
1

	
2

	
2

	
2

	
2

	
2




	
P2. Parco della Musica

	
3

	
3

	
3

	
1

	
2

	
1

	
2

	
3

	
3




	
P3. Piazza Islanda

	
1

	
1

	
1

	
1

	
2

	
2

	
3

	
3

	
3
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