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Beach Politics: Social, Racial, and Environmental Injustice on 
the Shoreline  

Abstract
This panel examines beach politics at two levels: 1) specific beach conflicts occurring at distinct 
times and places and how they impact wider governance strategies, and 2) more general 
explorations of the underlying social structures and political institutions that create these conflicts. 
It queries the processes and practices involved in the public’s loss of the beach—and most 
importantly--what we can do about it.  What are the circumstances that allow the enclosure of the 
beach and restrict access to what was once a commons?  Where and in what situations do these 
exclusionary strategies occur?  How is the denial of public rights justified and rationalized—
morally and legally—and then how do activists, residents, and others fight to take back these 
rights.  These papers address these questions by uncovering contested claims and inequalities that 
exist in different cultural settings.  By examining challenges to existing power structures, they 
reveal solidarities that resist, repair, and restructure injustice on the beach. 

Rachelle Alterman and Cygal Pellach 

Accessibility to the coastal environment: Cross-national comparative 
analysis 

Public access to the coast is not just a matter of physically getting there.   The ability to access 
and enjoy the coast (in permitted locations) is a centuries old legal concept and one of the very 
rationales for integrated coastal zone management (ICZM).  Most policy reports and academic 
analyses of access to the coast pertains to the extent of land ownership and physical access. In 
this paper we argue that accessibility to coastal zones is a multi-faceted concept with important 
social-justice dimensions.  We define five different notions of accessibility to coastal zones 

1. Horizontal accessibility – Walking, playing, swimming along the shoreline.
2. Vertical accessibility – Reaching the shoreline from the hinterland.
3. Accessibility for people with disabilities
4. Social and cultural accessibility – Are there “fee walls” or biased behavioral restrictions

the deter access for the poor and special socio-cultural groups.
5. Public visual accessibility – Ability of the broad public to view the coast from within the

city (not only those residing in luxury homes along the coast)

The paper will address the degree to which each of these aspects of accessibility are indeed 
granted to the public legally and in practice in fifteen advanced-economy countries, including the 
USA..  
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Bryce Dubois (College of the Holy Cross) Racism and the 
Rockaways or Surfing the Cliff: A Success Story in Rhode Island 
 
Abstract: While beaches may feel like a social and cultural tabula rosa, or blank slate, 
they are impacted by the same racial and class inequities as other urban spaces. These 
inequities have shaped not only where people live in relation to the beach, but also how 
people access, are able to affect and are affected by decisions about beaches. Using 
the case of the Rockaways in southeast Queens, NYC, I will show how the legacy 
effects of the racial coastal formations there have historically and currently affect beach 
access and climate adaptation planning. Opportunities to understand and reform coastal 
management for more equitable access and adaptation will be discussed.  

Kristie Daniel (Healthbridge) Scaling up: Beach Activism and 
Different Ability Access in Kerala, India 

(abstract is coming) 

 

  

Setha Low (PSRG, GC CUNY) Beach Appropriation and Exclusion 
Strategies: How do we Stop Them? 

(abstract coming) 
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The Rhode Island Streets Transforma2on Project (RISTP) 

Bike Newport 

The Rhode Island Streets Transforma2on Project (RISTP) is a mini-grant project launched by the Rhode 
Island Department of Health’s Healthy Ea2ng & Ac2ve Living Program in 2023 to fund, implement, and 
evaluate temporary demonstra2on projects that increase ac2ve transporta2on and the use of public 
spaces for physical ac2vity.  

Bike Newport is a local non-profit organiza2on that works to create condi2ons that make bicycling a 
viable, safe, and comfortable primary choice for transporta2on and recrea2on through educa2on, 
advocacy, and community engagement.  

As a part of the RISTP, Bike Newport received RISTP funding to work with the City of Newport to create 
the Newport Traffic Garden in a large, empty lot owned by the city. This Traffic Garden was created to 
provide a safe space for road safety educa2on and will remain installed un2l the city needs or sells the 
space. The Traffic Garden also set a precedent to put unused private space to public use and benefit un2l 
it is needed. 

Bike Newport’s Traffic Garden is a scaled-down streetscape that presents a fun, safe, and effec2ve way to 
teach riders of all ages the rules of the road and how to ride safely. The Traffic Garden includes roadways 
with vehicle markings, crosswalks, stop signs, and even a roundabout. Riders are able to prac2ce their 
skills and learn along the way whilst contained in a safe environment. By design, the Traffic Garden 
serves riders of all ages, bike skills, cultures, languages, and physical/cogni2ve abili2es. This 
demonstra2on project helps to improve road safety educa2on, enhance road-sharing skills, and fosters a 
culture of respect and courtesy among all road users. The opening of the traffic garden took place 
Tuesday, October 9th, 2023, and was aYended by approximately 100 people. The project has garnered 
statewide media aYen2on. 

The Newport Traffic Garden not only maximizes the use of a vacant lot, but also works to improve the 
health, safety, and well-being of members of the community. This project stands out as an example of 
what temporary demonstra2on projects can add to a community. 
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Making Cities Livable from Below? Repurposing the Geography of Apartheid 
 

Paper submission to the 60th International Making Cities Livable (IMCL) Conference 
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Stefan Chavez-Norgaard 

PhD Candidate in Urban Planning 
Columbia University Graduate School of Architecture, Planning, and Preservation (GSAPP) 
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Abstract (196/200 words) 
Across its longue durée history of colonial, military, apartheid, and contemporary-democratic 
eras, Mahikeng, South Africa has existed in peri-urban territorial relationship to Johannesburg 
and Pretoria (Gauteng), and to world-economic centers of capital accumulation. This paper 
proposes that such patterns of peripheralization, dependency, and bi-directional cultural 
production are dynamic, contested, and ongoing. That contestation is expressed in part through 
residents’ repurposing of the apartheid-era built environment. As a receiving site of apartheid-era 
forced relocation and site of a pre-planned ‘Bantustan’ capital city, Mahikeng experienced what 
Mosiane and Götz call “displaced urbanization”; today, heterogenous aesthetic and symbolic 
forms of “displaced urbanism” abound and are often resident-initiated and produced. In contrast 
to scholarship framing spaces of historic racialized dispossession as ‘dumping grounds,’ this 
paper seeks to humanize residents’ repurposings, and typologize residents’ symbolic and 
aesthetic interventions with attention to regional political economy. Methods include archival 
research, semi-structured interviews, and in situ analyses of built structures. I find that across 
institutional moments, Mahikeng’s built form is informed by relationships with sites of surplus 
accumulation. Residents’ reappropriations of apartheid-era spaces are themselves ‘classed’ and 
divergent phenomena, and are culturally and socioeconomically grounded, revealing multiple 
ambiguous meanings to ‘territorial-scale peri-urban’ spaces today. 
 
Keywords: South Africa, repurposing, political economy, peri-urban, hinterland, production of 
space, apartheid, racial capitalism. 
 
Author Biography (100 words) 
Stefan Chavez-Norgaard is a PhD Candidate in Urban Planning at Columbia University’s 
Graduate School of Architecture, Planning, and Preservation (GSAPP). His research interests 
include urban and planning theory, local-government and planning law, and mixed-methods 
research focused on planning practice and urban governance in the related but distinct late-liberal 
contexts of South Africa and the United States. Stefan is passionate about participatory 
democracy and how cities’ public/private arrangements affect equitable and sustainable urban 
development. His dissertation examines areas of apartheid-era forced relocation in South Africa 
and how master plans have been implemented and repurposed in these geographies by residents 
and planners.  
 
Paper follows, and is 9,347 words 
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Introduction 

Mahikeng, South Africa, is currently capital of the North West Province and lies about 

290km, or ~4 hours, to the northwest of Johannesburg. Much of the first 90 minutes driving 

between Johannesburg and Mahikeng is spent passing sprawling suburbs and ‘edge cities’ in the 

broader metropolitan region known since 1994 as Gauteng.1 Much of the following hours driving 

to Mahikeng is spent passing large-scale agro-industrial farms and platinum mines: what Brenner 

and Katsikis (2020) call “operational landscapes” of Gauteng’s hinterlands (23). Yet compared 

with nearby mining cities like Rustenburg or agricultural towns like Lichtenburg, Mahikeng is an 

oddity. Notes Parnell (1986), Mahikeng “arises directly out of apartheid practice” and is a 

“peripheral centre” that “has long been something other than an ordinary South African country 

town” (203). Its history is multi-layered, existing first as Mafeking, a British colonial city in 

erstwhile Bechuanaland and then as Mmabatho, the “capital city” of the independent ‘Bantustan’ 

of Bophuthatswana (see also Jones, 2000; Drummond et al., 2021).2 During the apartheid and 

‘Bantustan’ eras, Mafikeng (as it was then called) was ajoined with Mmabatho and received 

extensive forced resettlement of Black, ethnic Tswana residents from the Johannesburg and 

Pretoria metropolitan areas. As pre-planned capital of Bophuthatswana, the city housed a small 

but notable overclass of civil servants and governing officials. In 2010, the African National 

Congress (ANC) re-named the city Mahikeng to better reflect Setswana linguistic conventions.  

Looking territorially at Mahikeng in relationship to Gauteng, and specifically to the urban 

centers of Johannesburg and Pretoria, as well as in relationship to global circuits of speculative 

 
1 Gauteng is a word in Sesotho and Setswana meaning “place of gold.” The province was so-named after South 
Africa’s first democratic elections in 1994; the metropolitan region was previously known as the Transvaal Province 
or was referred to as the Pretoria–Witwatersrand–Vereeniging (PWV) agglomerative area.  
2 While ‘Bantustans’ were fictitious, illegitimate, onomastic constructions, they also had “material consequences for 
millions of people” (Ally and Lissoni, 2017: ii). I use the term ‘Bantustan’ to convey that material weight and the 
weight of history, but at times use ‘scare quotes’ to signal my belief that the territorial regime to which the term 
gestures is fraudulent and democratically illegitimate. 
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financial capital derived from resource extraction, this paper proposes that Mahikeng’s urban 

morphology reveals longstanding patterns of peripheralization, dependency, and cultural 

production exist that are dynamic, contested, and ongoing. That contestation is expressed in part 

through residents’ repurposing of apartheid-era built sites. Exploring Mahikeng’s “territorial peri-

urban” status both extends and adds nuance to Brenner’s dialectic of “concentrated and extended 

urbanization” (2013: 96) and furthers Brenner and Katsikis’ (2020) concept of “operational 

landscapes” by considering post-apartheid afterlives of a South African secondary city haunted 

by white-minority rule.  

Mahikeng was a receiving site of apartheid-era “displaced urbanization” (Murray, 1988; 

Mosiane and Götz, 2022) as part of Mmabatho, pre-planned capital of the Bophuthatswana 

‘Bantustan.’ South African ‘Bantustans’ were created in the 1960s and 1970s through forced 

relocation and dispossession to ‘Native lands,’ and illegitimately declared self-governing entities 

or ‘independent republics’ until the end of apartheid. In this era of pre-planned modernist city-

building, scholars like Mbao (2018) considered Mmabatho to be an “artifice,” propped up by 

apartheid subsidies and an overclass of indirect-rule elites: civil servants, nurses, teachers, and 

firefights for the illegitimate Bophuthatswana “national state.” In contrast to scholarship framing 

spaces like Mmabatho/Mahikeng solely as ‘dumping grounds,’ however, this paper seeks to 

humanize enclaves of dispossession as sites of city living by exploring residents’ repurposings. 

This paper likewise considers the implications of such repurposings for Mahikeng’s 

contemporary regional political economy, and for present-day extended-urban linkages. 

Complementing work on changing South African planning processes by Oldfield (2004, 2000), 

Cirolia et al. (2021), and Ngwane (2021), this presentation explores how ordinary residents 
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leverage those processes in acts of repurposing. What emerges are heterogenous aesthetic and 

symbolic forms of “displaced urbanism” (Mosiane and Götz, 2022). 

I define “repurposings” as actions to transform urban space in accordance with visions or 

vernacular uses of space other than those originally anticipated by professional planners. 

Focusing on institutional and relational planning in Mahikeng, and with an attention to both 

mutating racial-capitalist political-economic and urban-metabolic processes, I ask: how and why 

do residents repurpose space? With what consequences? 

In the 1990s’ transition from apartheid to democracy, Mahikeng quickly and dramatically 

transitioned from being a site of forced relocation and indirect-rule authoritarian subjugation to a 

tertiary regional center on the geographical and political-economic margins of Gauteng. One 

might expect Mahikeng today to be filled with derelict buildings haunted by past legacies of 

erstwhile white-minority rule and ‘Bantustan’ oppression. Yet this is not the case: today, 

Mahikeng’s built environment is marked by heterogenous (and diverging) spatial forms and 

creative social and material assemblages. Its built spaces are in aesthetic and economic 

conversation with urban sites of surplus accumulation elsewhere in South Africa. Repurposing 

animates the local geography of Mahikeng. The practice provides clues into how residents might 

endogenously produce space and generate prosperity and creativity from supposedly 

marginalized peri-urban contexts.  

What do such spatial interventions look like in practice? Mass-built housing customized 

with roof decks, double-story additions, garages, and elaborate security gates. “Car washes” 

where residents braai meat, play popular contemporary music, dance, and gather on weekends. 

Former apartheid buildings creatively re-used as sites of public or civic gathering. And local 

creches, nurseries, or daycare centers emerging in the same matchbox-style homes that were 
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once receiving sites of forced relocation. Repurposing is distinct from auto-construction, co-

producing, or “self-building” (Caldeira, 2017; Ewing, 2021, 395; Izar, 2022): when repurposing, 

residents employ the same spatial container from an earlier, undemocratic era for vastly different 

purposes. However, repurposing is likewise “a way of producing peripheral spaces through 

unstable, improvised and fragmented ways and relationships between citizens and the state” 

(Meth et al., 2021; Izar et al., 2023).  

The paper proceeds as follows: first, literature reviews explore scholarship on territory, 

displaced urbanization, repurposing, and displaced urbanism, as each conceptual lens is informed 

by scholars from South Africa and those working to understand contemporary South African 

urbanization. Next, I discuss underlying research methods which include archival research, semi-

structured interviews, and in situ analyses of repurposed built structures in and around 

Mahikeng. Through evocative examples of repurposing (case studies), I then discuss study 

findings. Namely, I find that across institutional moments, Mahikeng’s built form is informed by 

relationships with sites of surplus accumulation. Residents’ reappropriations of apartheid-era 

spaces are themselves ‘classed’ and divergent phenomena, and are culturally and 

socioeconomically grounded, revealing multiple ambiguous meanings to ‘territorial-scale peri-

urban’ spaces today. Critically, repurposing invokes an alternative urban imaginary (Urson et al., 

2022) of a more just city, and of planning itself. Displaced urbanization and displaced urbanism 

can both productively be understood as “modes of urbanization,” themselves present in other 

contexts globally. Displaced urbanism is an urban morphology of residents’ responses to unjust 

top-down professional planning: these resident responses offer an implicit framework for 

resident-led incremental and vernacular planning to which scholars and practicing planners 

globally should attend.  
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Placing Territorial Peri-Urban Mahikeng in Urban Theory 

Territory and the Territorial-Scale 

 Much like property, territory can be productively understood as a bundle of social and 

relational claims (Elden, 2013) caught in a dialectic between fixity or boundedness and 

movement (see also: Sack, 1986; Meyer and Norgaard, 2022: 1396). In a tradition of Hobbes 

(1968), sociologist Charles Tilly (1985) argues that “classic” European colonial paradigms of 

territory are the product of both state “protection” (organized crime protection rackets) and 

“extraction” (of capital), enabling state-making as “war-making” (1983). Writes Tilly:  

The word ‘territory’ should not mislead us. Until the eighteenth century, the greatest 
powers were maritime states, and naval warfare remained crucial to international 
position…Looking back, one cannot help but be struck by the seemingly symbiotic 
relationship existing between the state, military power, and the private economy's 
efficiency in the age of absolutism…Thus, the sheer size of the government varied 
directly with the effort devoted to extraction, state making, protection, and, especially, 
war making, but inversely with the commercialization of the economy and the extent of 
the resource base…Clearly, war making, extraction, state making, and protection were 
interdependent (178–182). 
 

This assertion of points to a conceptualization of territory that seeks to assert control or 

occupancy over a given place. Territory indeed involves violent military infrastructures—of 

borders, weapons—but also operates at the level of narrative—memory and imaginary. Notably, 

the nation-state is a specific category of territoriality that, in a longue durée context of Western, 

Weberian, colonial geopolitics and statecraft, holds heightened weight and power in the 

territorial frame. 

 In the context of apartheid-era Mahikeng, its territorial function was as a de facto labor 

reserve for relocated Black South Africans enmeshed in a common, racial capitalist political 

economy (see, i.e., Levenson and Paret, 2022). Writes Halbach (1988): “From an economic 
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viewpoint, [‘Bantustans’] have remained overcrowded, peripheral, and poverty-stricken regions 

despite some attempts at development. Their economic significance has been reduced more and 

more to that of a labour reservoir and a dumping ground for surplus labour, which - in effect - 

has always been their implicit role” (508). A widespread racialized and gendered system of 

migrant labor connected male workers in the former ‘Bantustans’ like Bophuthatswana with 

faraway white-owned mines and factories. Some female workers performed unpaid care and 

social welfare functions in the ‘Bantustan’, and others worked as domestic workers, cleaners, or 

nannies in white South African households. Mine and factory workers often stayed in hostels or 

dormitories for some 10–11 months of the year.3 In Bophuthatswana in 1980, for example, the 

‘Bantustan’s’ economic statistics office recorded a resident population of around 1.3 million. Of 

that population, around 339,000 workers were recorded as working in “White Areas,” and just 

33,000 in the “Local Modern Sector.” For all income sources, per-capita income for residents of 

Bophuthatswana in 1980 was $250 USD per annum (“South Africa's Black Homelands,” 1982: 

5–6). 

Scholars like Margaret Moore (2015) add nuance to this Hobbesian understanding of 

territory with concepts including territorial rights and territorial justice. Following work by 

Moore and others, territorial claims “from below” can assert collective and popular-democratic 

rights to, and in, bounded territories beyond elites’ capital accumulation or supposed protection 

from warring groups. Asking questions such as: “Who has the right to what territory, and what 

should such territorial rights include?” Moore’s accounts find that principles of self-

 
3 SAHA’s Neil Coleman collection includes extensive primary-source files about this forced migrant labor system, 
including contracts, commute times, and workers’ daily activities (through interview questionnaires). Notably, the 
Coleman collection interviews both contract migrant workers and mine and factory staff, and documents pay scales, 
leave times, and migration pathways. The project was commissioned by the Labour Research Committee (LRC) 
between 1979 and 1981, for a publication that never materialized. See: “The Neil Coleman Collection,” 2009. For a 
relevant representative interview with a white foreman see: “Interview with Besterecta - Johann Botha,” 1980. For a 
relevant representative interview with a contract workers, see: “Interview with Million Sambo,” 1980.  
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determination and distributive justice extend within, and through, territorial claims (Moore, 

2012: 84). Mahikeng’s sovereignty as a local political community, in other words, exists in a 

dialectic between residents’ self-determination and territorial exploitation within historic and 

contemporary sites of South African surplus accumulation. We can fruitfully extend Moore’s 

account from the realm of politics and governance to circuits of aesthetics and cultural 

production, much like residents of Mahikeng are doing today.  

 

Displaced Urbanization 

 Inspired by critical urban theory—which interprets cities’ territorial bounds broadly, 

extending to a planetary scale—Mosiane and Götz (2022) consider Gauteng’s “mesozone” and 

plot relative economic output versus population contributions of different geographies in relation 

to both Gauteng and its peripheries (7–10). They find, with clear links to apartheid-era planning, 

that former apartheid-era ‘Bantustan’ areas, as well as non-white townships, are overrepresented 

in their relative share of population contribution to their share of economic contribution in 

Gauteng (8–10). The authors write: ‘“Displaced urbanisation’ refers to human settlement 

development that would have gravitated to the traditional urban core were it not for apartheid. 

Apartheid boundaries and restrictions on mobility forced millions of African people with urban 

aspirations to build homes and livelihoods in homeland areas as close as possible to – but 

nonetheless still at some distance from – the economic opportunities in the urban centres 

reserved for white residents” (10). Displaced urbanization in Mahikeng thus arises in large part 

from past racist and draconian juridical dictates.  

Displaced urbanization as a conceptual label pre-dates Mosiane and Götz’s more recent 

engagement: scholars writing in the 1980s during the heyday of the effects of displaced 
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urbanization used the term as well, through an analytical lens of gendered and class 

developmentalism (see, i.e., Murray, 1988). Extending its definition beyond the historically 

contingent events of apartheid planning, I define “displaced urbanization” as a mode of 

urbanization that deliberately results from the de- and re-territorializations of hinterlands and 

formerly non-city spaces alongside the operationalization of formerly peripheral landscapes, 

marshaled into a common territorial urban project. In the case of South Africa’s ‘Bantustan’ 

system, that project was territorial-scale apartheid: racial segregation and the apartheid political-

economic project of “separate development” (Jones, 2000: 580). The goals of this separation 

were clearly articulated: wealth and capital accumulation for ‘White’ South Africa and South 

Africans, and labor and exploitation and confinement (subjugation) for Black South Africans. 

Displaced urbanization complements other traditional modes of urbanization such as the 

colonial city, the monocentric industrial city, the financial-capital command-and-control center, 

or the resource-developmental city. Much as Brenner and Schmid (2015) argue that urban studies 

scholars must both revisit, and revise, inherited ontologies and conceptions of “the urban” to 

account for the contemporary scale of global capitalism, displaced urbanization speaks to the 

nuances and variegations of that global capitalist project over time and across places. Mabin 

(1988) underscores the tremendous diversity even within these displaced-urban settlement 

patterns within the greater Gauteng functional-urban region: “They vary from places which are 

urban only in the negative sense that they are not primarily agricultural and have fairly high 

densities, to almost-urban areas with a modicum of services…and their geographical location 

varies from those in close proximity to city centres…to hundreds of kilometres from the 

metropolitan cores” (9–10). Across varied spatial forms, however, was a common purpose: a 

means of governing “non-consenting populations who proved difficult to observe and record” 
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(Robinson, 1997: 366). Similarly, geographer David M. Smith writes of the former ‘Bantustan’ 

of Bophuthatswana: “Despite the drawing of an ‘international border’ and such trappings of 

statehood as a legislative assembly, a coat of arms, and flag, Bophuthatswana remains an integral 

part of the South African capitalist system…the homeland [border] comes within 20km of the 

‘white’ city, and it is just across the border that the major dormitories for African workers were 

built…Thus workers who would previously have been housed in townships on the edge of 

Pretoria in ‘white South Africa’…became foreign residents” (1982: 39), still located within the 

White South African economy.4 In short, the distinctive racial-capitalist regime of spatial 

diffusion inherent to apartheid ‘separate development’ gave rise to a wide array of distinctive 

morphological forms that endure today, for example in high-density, peripheral, settlement 

patterns.5  

Yet if displaced urbanization speaks to the structural underpinnings of the apartheid-era 

production of space—on exploitative and unequal racial terms—the term must be paired 

dialectically with residents’ efforts to repurpose and remake these geographies. Residents’ city-

making strategies—a production of space “from below”—is achieved through tactics of 

repurposing apartheid built space at various scales. These tactics and repertoires of repurposing 

are grounded in historical antecedents of contestation and the transgressive reappropriation of 

spaces originally designed for unjust purposes. Repurposing gives rise to a wide array of 

 
4 Although as Smith notes parts of the apartheid-era Bophuthatswana ‘Bantustan’ were less than 20km away from 
Johannesburg or Pretoria, Mahikeng and other peripheral centres were located nearly 300km away from the 
agglomerative core.  
5 Note Mosiane and Götz (2022: 10), other South African scholars have used a variety of related terms to descrive 
the distinctive urban morphology of apartheid racial capitalism: “Simkins (1983) called them ‘closer settlements,’ 
Murray (1988) used the term ‘displaced urbanization’ as well as ‘rural slums,’ Bradford (1987) called them ‘rural 
ghettoes,’ and Hindson (1987) coined the term ‘quasi-urban’ settlements to underscore the absence of an agrarian 
base” (10).  
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symbolic and aesthetic forms and vernacular architectural styles, productively understood 

through the conceptual label of “displaced urbanism.”  

 

Repurposing 

Three features of repurposing, as I conceptualize it, are worth highlighting here: the 

practice is tied to broader structural urban transformations that are themselves culturally and 

contextually grounded; the term is both a material-economic resident intervention and an 

aesthetic, or symbolic, affective intervention; and the term gestures toward an incremental, 

negotiated planning regime by which residents engage their local state. South African scholars at 

times employ different conceptual labels that nonetheless reference similar processes of urban 

transformation. Writing about this topic in a 2006 special issue of the journal Urban Studies, 

Robinson (2006) uses the phrase “imaginative reclamation and re-use” (256); Pieterse frames 

such metropolitan dynamism as “building with ruins and dreams” (2006: 285); Harrison 

contextualizes the moment as “planning on the edge of reason” (2006: 319); and Simone (2006) 

discusses “reworking social and symbolic infrastructures” (357–370). For Gandy, the framework 

of “anti-planning” is as useful to engage as planning (371). Repurposing as a term, per se, does 

not appear in this special issue. But the definitional contours of the term animate the special issue 

and speak to a set of conditions in planning theory perceived theoretically and empirically by 

many South African theorists and South African urban dwellers.  

Cirolia et al. (2021) do use the term repurposing explicitly, alongside retrofitting and 

replacing, in their article examining residents’ occupation of a formerly vacant hospital building 

near the Cape Town city center (Cissie Gool House). They argue that residents employ a “logic 

of ‘retrofit city-making’” to take a building originally designed for an institutional use on 
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racialized terms and transform it into a space to fulfill material and affective needs (144). 

Building on this intervention, co-authors Scheba and Millington (2023) posit that Cissie Gool 

House is a “reparative urban infrastructure” for residents as they claim and remake the space (1).  

The articles by Cirolia et al. and Scheba and Millington, like others, gesture toward an 

incremental, negotiated approach to planning and city-making, something Adebayo (2011) also 

discusses regarding potential for post-apartheid housing, and Harrison et al. (2018) consider in 

their report on “daily practices of informality amidst urban poverty” in Johannesburg and the 

Cape Town township of Delft. Other scholars have discussed the generative potential and at 

times impressive track record of this incremental and negotiated planning approach, for example 

through slum upgrading of South African informal settlements (Huchzermeyer, 2006) or what 

Huchzermeyer and Misselwitz (2016) call “co-producing inclusive cities.” That said, unlike in-

situ upgrading, repurposing is not solely a future-focused, developmental approach to city-

making. As the term repurposing itself suggests, repurposing is deeply in tune with, and shaped 

by, past forms and inherited purposes. Repurposing, as defined here, is a territorialization of both 

mnemonic and futurist city-making practices (Meyer and Norgaard, 2022). It offers an entry 

point for resident experimentation and word-making precisely because, while inherited purposes 

linger, they fail to uphold their hegemonic power (Sacks, 2022). 

A final aspect of repurposing is the power of residents to engage their state, not 

necessarily through formal procedural means but at the level of everyday relationships and 

tactics of engagement that are in turn formal and informal, legal and illegal, cooperative and 

confrontational (Bénit-Gbaffou and Oldfield, 2011: 445). This engagement often happens in situ: 

at the physical site of spatial experimentation. With repurposing, residents’ everyday re-use and 

re-appropriation of space at times inspires and at times rankles local-state officials. Importantly, 
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however, repurposing reveals the ways in which such re-invented spaces point to a tacitly shared 

ideal of city living, one in which the State actually serves marginalized populations; the 

structural-economic dynamics of cities are designed to further residents’ (and especially poor 

residents’) well-being and quality of life; and creativity and gathering are prioritized as 

development imperatives.  

Accordingly, I define “repurposings” as actions to transform urban space in accordance 

with visions or vernacular uses of space other than those originally anticipated by professional 

planners. To operationalize repurposing, I attend to both processual forms and outcome-based 

types. As described further in the study’s methods section, I visit and typologize over 80 spatial 

sites in Mahikeng, seeking to understand building-level repurposings and place them in a broader 

regional and political-economic context.  

The logic between territory, displaced urbanization, repurposing, and displaced urbanism 

is as follows: through a white supremacist and militarized logic of territorial hegemony, South 

Africa’s apartheid state—including state planners, elected officials, and indirect-rule elites—

envisioned and constructed former ‘Bantustans’ and their capital cities (including 

Mmabatho/Mahikeng). The widespread forced relocation of Black South Africans achieved 

through racialized dispossession led to a consolidation of the urban morphology of displaced 

urbanization. What emerged was a built environment ill-suited to residents’ needs. Residents of 

Mahikeng did not receive this built environment passively. Through tactics of contestation, 

destruction, and re-invention—collectively what I label repurposing—residents’ reappropriations 

of various built sites led to highly variegated, yet often functional, built environments for 

individual and collective needs. What emerges are aesthetic and symbolic urban forms of 
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displaced urbanism that are marked by creative material and social assemblages, heterogenous 

(and socioeconomically divergent) spatial forms, and continuities existing alongside change. 

 

Displaced Urbanism 

Displaced urbanism makes reference to the varied urban forms and aesthetics resulting 

from processes of displaced urbanization and residents’ tactics of repurposing. The term has 

scholarly origins that are tied to aesthetics and cultural production: Bank (2015) uses “displaced 

urbanism” as a conceptual label to discuss “migrant culture” of rural homesteads in coastal areas 

of the former Transkei ‘Bantustan’ in South Africa (1067–1069); Osborne (2004: 64) looks at 

how art, public and otherwise, can function as a type of displaced urbanism; and de Boeck 

(2021) employs the term displaced urbanism in the context of Kinshasa to understand how 

“exclusive new urbanisms often take the form of a ‘modernization as spectacle’” marked by 

“political theatricality” and grandiose architectural interventions for elites alongside a 

“pauperized precariat.”  

Although Mahikeng residents repurpose in service of a tacitly shared ideal of workable 

city living, the actual practices of repurposing that I observed were extraordinarily diverse. The 

affective and aesthetic interventions of these residents nonetheless point to a vernacular register 

of built form: displaced urbanism. In situ transformations ranged from the destruction of 

apartheid-era buildings to nostalgic efforts at renovation. A mix of class, ethnic, and 

neighborhood-geography identities inform and differentiate displaced urbanism, even as longing 

for an alternative urban imaginary remains the connecting tissue underpinning residents’ wide-

ranging actions.  
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As a set of spatial interventions “from below,” displaced urbanism speaks to a 

longstanding yet ever-changing resident-initiated playbook that responds to top-down 

authoritarian planning by the ‘planned upon.’ At times it seeks simply to contest unworkable 

planning, or the demise or destruction of unjust spaces. At times, residents employ transgressive 

tactics and engage state-legitimated deliberative consensus processes. At other times, repurposed 

planning “muddles through” with imperfect, incremental interventions. And at times, it 

embodies, in space, residents’ frustrations with the urban status quo as much as any desire for a 

programmatic, popular-democratic alternative. 

Just as there were colonial origins to land-use planning, there were colonial origins to 

urban design and aesthetics, with rigid building codes, design guidelines, and licensed materials 

permitted (see: High Commissioner's Notice No. 1,” 1963). In the apartheid era, aesthetic and 

design guidelines emphasized uniformity and homogeneity. Given the historical links between 

forced relocation and monolithic urban design, it is perhaps not surprising that residents in 

repurposed buildings in contemporary Mahikeng are deliberatively differentiated spaces, with 

cultural, symbolic, and aesthetic interventions. Such a perspective aligns with the scholarship 

from Cante et al. (2023)’s “re-arrangements collective,” which foregrounds the artfulness and 

aesthetics of repurposing that might not fit into a formal Western category of life, as well as 

Simone’s (2022) book The Surrounds, which contends that “urban spaces beyond control and 

capture…exist as a locus of rebellion and invention” where residents use spaces in creative ways 

for which they were not designed (6–8). Yet such symbolic and aesthetic urban forms are 

‘classed’ phenomena, marked by increasingly divergent cultural forms (Table1).  Ballard, 

Mosiane, and Hamman (2021) discuss “Unfolding spatial transformations in the democratic era” 

and “underscore the dispersed [sic] nature of the energies producing urban space, and the need to 
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understand and work with these energies as we find them in directing spatial transformation” (2). 

They go on to note six spatial trends occurring in post-apartheid South Africa, which include 

uneven densification, socio-economic segregation, and spatial mismatch. The forms of displaced 

urbanism that result are, therefore, neither monolithic nor uniform. Table 1, below, points to 

some key axes of difference.  

Table 1: Divergence among Displaced Urbanism 

 Class 
approximation 

Political aesthetic 
characteristics 

Examples 

Enduring 
landscapes of 
poverty or 
despair  

Low-income and 
low-assets 

Use of corrugated iron, 
asbestos, and local clay for 
makeshift dwellings; 
shipping containers; and 
inhabiting derelict land or 
planned projects 
 

Half-shack half-house 
compounds in Itsoseng, 
Lonely Park; informally re-
used partially destroyed, 
abandoned housing on 
Zeerust Rd. 

Survival with 
innovation 
and 
optimism 

Low-income 
with ties to 
collective and/or 
cultural assets 
 

Creative use of re-cycled 
and locally sourced 
materials 

Tyre House in Mothibistad; 
car washes 

Luxury and 
the 
aspirational 
good life 
 

Higher-income 
and assets 

Verdant landscaping; 
security gates; double-story 
additions; architecturally 
ambitious extensions 

Mmabatho Unit 6’s Garona 
Lodge; Renovated housing 
security gates in Mmabatho 
Unit 8 

 

Methods 

This paper offers both a theoretical contribution and an empirical analysis of one 

extended case-study research site: Mahikeng, South Africa. I conduct an academic literature 

review related to modes of urbanization (especially including displaced urbanization), racialized 

dispossession, and urban development in South Africa, symbolic and affective urban form 

(including displaced urbanism), and resident interventions in the production of space in the 

Global South. Scholarship related to these topics include work in urban planning, critical human 
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geography, history, and anthropology, and interdisciplinary fields such as global studies, science 

and technology studies, media and communications, public policy, and area studies (i.e. South 

African studies). Theoretical work related to urbanization often generatively foregrounds a 

scholarly tradition of institutional political economy, which I employ as well (see, i.e., Brenner, 

2004; Slater, 2021; Wacquant, 2022).  

I apply theoretical interventions in the thick institutional context of Mahikeng, including 

the city’s past experiences of processes of urbanization. Methods include analysis of historical 

and archival material from seven archives in South Africa, including official reports, plans, maps, 

and government documents; semi-structured interviews, participant observation, and personal 

communications with planners, current and former civil servants, civil-society practitioners, and 

residents of Mahikeng;6 and an in situ close analytic reading of over 80 specific buildings and 

sites in Mahikeng, including photographs, videos, extemporaneous conversations, transect walks, 

and roving focus groups with residents. Building-level analysis allowed me to consider processes 

of repurposing and aesthetic and affective forms of displaced urbanism amidst the structural and 

historic backdrop of the city’s experience of displaced urbanization. I conducted research in 

Mahikeng in three phases: a preliminary visit to the city in March 2022, core fieldwork from 

August through December 2022, and a follow-up visit with research colleagues and presentations 

in May 2023. The research draws on 44 interviews and over 200 engagements with residents and 

planners in Mahikeng (72% with residents under 65, and 28% over 65). 

Discussion and interview topics included residents’ motivations and explanations for 

local spatial interventions, tactics and repertoires of spatial recontextualization, and various types 

and forms of repurposing. I also asked research subjects about their own personal experiences 

 
6 The names of all research subjects have been anonymized per my dissertation’s Institutional Review Board (IRB) 
protocol, [ANON.] University protocol #IRB-AAAT9511, which includes a waiver of documentation of consent. 

20



 18 

living in Mahikeng during changing institutional regimes. I paired these methodological 

engagements with daily self-reflections and field notes, and coded data using ATLAS.ti. My 

overall approach to coding was inspired by Creswell and Poth’s (2018) grounded theory (88–89, 

132–133), and by the work of Allen and Davey (2018), who propose a set of specific analytic 

activities for “constructivist grounded theory for built environment researchers” (222–223).  

Research participants were those with current or former ties to Mahikeng. Some were 

government officials, academics, activists, or members or leaders of movements, and others were 

ordinary residents working to transform the urban landscape of Mahikeng through micro-scale 

changes in land-use or aesthetic form. Eighty percent of interviewees were Black South African, 

and the vast majority Setswana speaking; 18% of interviewees were White South African, and 

about 2% of interviewees identified as mixed race or more than one race.   

A limitation to this research is one of external validity: owing in part to its exceptionally 

multi-layered history as a colonial capital, master-planned ‘Bantustan’ capital, and today 

provincial capital, insights from Mahikeng should not be equated with other South African cities 

or rural areas, and insights should not presume that cities’ experiences of displaced urbanization, 

displaced urbanism, or territorial peri-urban arrangements are monolithic. Moreover, because 

attitudes, values, beliefs, and memories about the past are often grafted onto contemporary 

experiences of the present (Dlamini 2009), it is worth noting that when I conducted these 

interviews, South Africa was just emerging from years of economic decline due to the COVID-

19 pandemic, and was battling struggles over service-delivery (in particular power and water 

cuts), inflation, and corruption allegations in the North West Province. These current events may 

have shaped respondents’ perspectives, particularly with regard to cynicism about professional-

planning and local-state interventions as they relate to issues of territorial self-determination.  
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Findings 

 The research methods above led to three insights about repurposing and the ‘territorial-

scale peri-urban’ in Mahikeng: first, it reveals Mahikeng’s multi-layered history as existing in 

fluid, dialectical relationship to sites of surplus accumulation (including Johannesburg and 

Pretoria, and at times world-economic centers of financial capital). These relational 

understandings of Mahikeng as a peri-urban territorial site change as political-economic regimes 

and institutional arrangements change; nonetheless, a through line exists regarding the city’s 

extended-urban morphology. Second, elites’ visions of Mahikeng and the durability of Mahikeng 

as an apartheid-era receiving site of relocation reveal displaced urbanization as a mode of the 

urban. And finally, the longstanding presence of residents’ creative and differentiated responses 

to top-down territorial planning premises speaks to displaced urbanism as an urban 

morphological regime in its own right: displaced urbanism exists as a culmination of residents’ 

repurposings and underlife tactics of otherwise hostile or simply unworkable built spaces.  

 

Territory, Territoriality, and the Territorial-Scale Peri-Urban 

We ought to understand Mahikeng not merely as a static urban site, but as a site of 

territorial peri-urban relationality. Two dialectics are generative in doing so: Brenner’s (2019) 

conceptual dialectic of “concentrated and extended urbanization,” by which cores of surplus 

accumulation pair with planetary-scale hinterlands; and Mosiane and Götz’s (2022) discussion of 

displaced urbanization and displaced urbanism. Since its establishment in the mid-19th century, 

the area of present-day Mahikeng has been host to many different settlements, including 

indigenous Tswana villages, Afrikaner (or Boer) encampments, and a British colonial railway 

outpost (“Mafeking”), in addition to being a former ‘Bantustan’ administrative capital and now a 
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provincial capital and tertiary regional center. To simplify a very complicated, multi-layered 

history, the city has directly experienced at least four dramatic institutional reformulations 

loosely tied to colonial, military, apartheid, and post-apartheid democratic periods. Mahikeng’s 

multi-layered history speaks to various contested territorial claims grafted onto this landscape 

over time. The city retains residues of past territorial claims even as residents and elites assert 

new claims in the contemporary moment.  

Contemporary Mahikeng residents’ histories of oppression and resistance pre-date 

apartheid and continue into the present era.7 Yet they are all territorial in nature. Tswana people 

have resided in the area of present-day Mahikeng since 600–900 CE, with histories of settlement 

documented comprehensively by historians including Andy Manson, Bernard Mbenga, Freddy 

Khunou, and others.8 Various 19th century treaties with British colonial authorities sought 

protection from Afrikaner Voortrekkers, who violently entered the region starting in 1832 

(Lange, 2009: 143). There is a direct historical arc from South African colonial-era segregated 

land and property laws to the creation of the former ‘Bantustans’. Levy (2019) traces South 

African racialized landed property regimes to the 1894 Glen Grey Act, arguing: 

The Glen Grey Act…enshrine[d] in law the residential separation of the races. It was also 
the basis for the notorious Natives Land Act of 1913, which in its final form allocated a 
mere thirteen per cent of all arable land to the black majority. This land was held in 
‘native reserves,’ under the authority of African chiefs. There were no individual property 
rights on the reserves, so no land could be sold. 
 
The Glen Grey Act also limited African land inheritance to the eldest son (“South Africa's 

Black Homelands: A Handbook,” 1982: 2), yet taxed both male migratory labor and women 

 
7 Following Rao (2015), Mahikeng residents have been subject to “repetitive structure[s] of violence,” ranging from 
those of forced relocation to authoritarian indirect rule to re-tribalization that are, in key ways, both “instrumental, 
but also symbolically overdetermined and purposive in character.”  
8 See Khunou, 2013; Khunou, 2017; and Manson and Mbenga, 2014. Perspectives on the links between precolonial 
Tswana settlement structures, colonial-era dispossession, and the creation of the former ‘Bantustans’ are informed by 
personal communication #89 with academic and historian, September 22, 2022; interview #84 with community 
member, resident, and local historian; as well as work by Rubin and Harrison, 2015: 124–125.  
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through a “hut tax,” the latter an indirect tax with profound effects on social reproduction 

(Redding, 1993: 49–50). With the government prohibiting land ownership and exchange rights 

by Black individuals in economic markets, tribal and customary landed-property regimes filled 

the gap. One could consider the enduring presence of tribal and customary land as an historic 

continuity, as a land regime borne out of necessity, or as a land regie complicit in the machinery 

of apartheid, overseen by local elites hand selected by apartheid officials.9 One might also see in 

these parallel yet distinct land and legal systems a racialized territorial regime of urbanization 

that would shape subsequent population, settlement, and economic-development dynamics.   

After the 1948 election of the Afrikaner National Party, through the 1951 Bantu 

Authorities Act, the State dissolved Western-style systems of local government in Black areas, 

replacing them with tribal, regional, and territorial authorities.10 The Promotion of Bantu Self-

Government Act recognized “eight Black national units,” made implicit provisions for the 

eventual “independence” of them, and planned for large-scale dispossession of Black South 

Africans from cities and rural areas to them. Kruger (1951: 6) advocated total rural dispossession 

and ‘ordered’ life for Black South Africans. Critics called this ‘Bantustan’ system “a scheme for 

total, unadulterated apartheid, or segregation” (“An Afrikaner,” 1952: 112). Politically, then, 

‘Bantustans’ were an artificial production and designation of territory for specific non-white 

ethnic groups within apartheid South Africa’s racist hierarchy, through the use of borders and 

sham nation-state constructions (Lalu, 2006).11 ‘Bantustans’ were also a device to transform 

 
9 Notably, the Glen Grey Act was implemented by the Cape Colony and first affected areas of the apartheid-era 
Transkei and present-day Eastern Cape. Colonial-era Mafeking, which was capital and part of the crown colony of 
British Bechuanaland, was incorporated into the Cape Colony in 1895 and then into the Union of South Africa. 
10 Hill, writing with nuance about the ‘Bantustan’ system, provides an alternative perspective. He notes that “they 
are the only areas in which Africans can enjoy freehold title to land…’The importance of the sense of security which 
genuine ownership brings with it cannot be over-estimated (Hill, 1964: 95, as quoted in Nkosi, 1964: 87–88).  
11 ‘Bantustans’ did not only take place in South Africa, but also in Namibia, known as South-West Africa and 
controlled by the apartheid state until 1990.  
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Black citizens to non-political subjects through the invention of communally divided histories, 

economies, narratives, and trajectories (Mamdani, 1996). The processes through which 

‘Bantustans’ were implemented—marked by violent forced resettlement followed by social-class 

differentiation and then indirect rule—arguably sought to pacify and otherwise mutate the South 

African struggle against white supremacy (Phillips, 2020; Ally, 2011). 

If one historical-institutional moments looms large in Mahikeng’s history, it is the city-

region’s dramatic experiences receiving forcibly relocated residents and serving as a pre-planned 

capital city of the Bophuthatswana ‘Bantustan’ under the name Mmabatho during the 1970s and 

1980s. Indeed, the ontological rupture of forced relocation followed by pre-planned city-building 

is a key structural reality that may have partially inspired residents’ repurposing and the 

contemporary morphological response of displaced urbanism. The combination of forced 

relocation and master-planning created a landscape ill-fit for purpose, reminiscent throughout 

apartheid State Modernism but particularly extreme here. In the 1990s, the city then went from 

being a ‘Bantustan’ capital and site of tremendous, unsettled violence at the end of apartheid, as 

well as a locus of indirect-rule authoritarianism complicit in apartheid, to a provincial capital. 

During this 1990s’ democratic transition, the jurisdictionally separate cities of Mmabatho and 

Mafikeng were combined into the Mahikeng Local Municipality city-region, which is the latest 

move in a long history of jurisdictional transformations going back to British Colonialism 

(Parnell, 1986; Drummond, 1991).12 

Resistance to this racist system of land ownership and political ontology was 

longstanding. At the most basic level, in their population movements, economic activities, and 

campaigns of political disobedience, Black South Africans refused to abide by this segregated 

 
12 The city’s changing names from colonial Mafeking to apartheid-era Mafikeng and Mmabatho to post-2010 
Mahikeng Local Municipality speak to these changes. See also: Jones, 2000: 28. 
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territorial-urban regime and forged solidaristic alliances to dismantle it. Resisting apartheid 

elites’ constructs of territory and territoriality, residents refused to see themselves as citizens of 

the non-contiguous islands of ‘Bantustan’ states like Bophuthatswana, and instead asserted their 

common, solidaristic cause with other Black South Africans. In economic and political activities, 

residents of Mahikeng were in frequent contact with others in Johannesburg and Pretoria, on both 

exploitative and clandestine political terms: for example, migrant labor regimes enlisted Black 

men to work in mines and factories throughout Gauteng, with surplus flowing to white elites in 

Johannesburg and economic elites in financial centers globally, yet on the other hand groups like 

the Surplus People Project (SPP) and the Transvaal Rural Action Committee (TRAC) worked 

across ‘borders’ to organize Black South Africans against oppression. More broadly, 

compositions of ethnic identity were tested and recomposed throughout the ‘Bantustan’ and 

apartheid eras. Successful contestation to top-down spatial planning helped build broad liberation 

movements in and through former ‘Bantustans’ that transcended territorial boundaries and lines 

of ethnicity and precipitated the pacted transition from apartheid to democracy. Mangashe (2018) 

traces how pan-ethnic solidarity movements across the ‘Bantustan’ system transcended tribalism, 

something unanticipated by the apartheid state, leading to indigenous traditions and an 

“underground movement” the apartheid state could not contain (49). At the same time, these 

movements’ demands threatened the elite-led pacted transition from apartheid to democracy with 

concerns including jurisdictional integration from formerly segregated apartheid-era boundaries 

to a wall-to-wall system of district and local municipalities (Ally and Lissoni, 2017; Wotshela 

2021).13 

 
13 For an account of the varied impacts of the territorial ‘Bantustan’ system in Bophuthatswana on Setswana 
nationalism, for example, see: Motlhamne, 2023. For an account the system’s effects on processes of jurisdictional 
reincorporation, see: Drummond, 1991.  
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 Mahikeng’s peri-urban morphology was thus the result of both forced relocation and 

high-density city-building. Intensive demographic and socio-spatial processes of dispossession 

and forced relocation were paired with the modernist construction of former ‘Bantustan’ capitals. 

During apartheid from 1948–1994, South Africa’s state forcibly dispossessed approximately 3.5 

million Black South Africans of their land, and well over one million to ‘Bantustans’ 

(Christopher, 2001: 5; Figure 1). Temporary ‘resettlement camps’ were themselves pre-planned 

cities of sorts, and their spatial legacies endure today as well, within ‘Bantustan’ borders 

(Personal communication #42 with academic and planner, April 4, 2022). As seen in Figure 1, 

The Black Sash, and TRAC document forced relocation statistically. The numbers are extensive. 

As just one example, in Bophuthatswana some 100,000 people were forcibly relocated from 

areas near Rustenburg in the platinum belt to a settlement known as Rhamatlabama, and given 

only land plats and water hookups, but were expected to construct their own houses (Personal 

communication #42 with academic and planner, April 4, 2022; see also Campion, 1977; 

Bickford-Smith, 2008). Many of the relocations were from urban areas, but others were rural-to-

rural relocations. Hindson (1987) uses the language of “alternative urbanization strategies” to 

describe the suite of apartheid-state processes (583).  
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Figure 1: Map of Apartheid Forced Relocation14, 15* 

These regimes of forced relocation should be understood as territorial because of the 

ever-presence of racialized state power and control in justifying Mahikeng’s existence as a built-

up settlement (see, i.e., Elden, 2013). Mahikeng should be understood as ‘peri-urban’ because 

even though it was located hundreds of kilometers away from South Africa’s urban 

agglomeration of Johannesburg and Pretoria, Bophuthatswana was still enmeshed within a 

common regional political economy through racialized mechanisms of migrant labor, mining, 

and factories.  

In this role as labor reserve, the White South African apartheid state needed Mahikeng 

and Bophuthatswana, and they needed docile and compliant subjects contained within its sham 

 
14 This hand-drawn map, developed by the anti-apartheid organization The Black Sash, is annotated with examples 
of forced relocation. The map documents specific numbers of people and their circumstances of relocation from 
cities, towns, and farms to ‘Bantustans.’ ‘Bantustans’ are color-coded and hatched according to ethnicity. Published 
in 1977, this map documents only some of the earlier processes of forced relocation. It reveals relocation to have 
occurred in countless waves, with varied experiences of physical or psychological violence. Sources: “A Land 
Divided Against Itself,” 1977. Reproduced with permission. 
15 *Please visit the Mission Basel Archive website to view a higher-resolution, interactive copy of this map: 
https://www.bmarchives.org/items/show/100204688#p=1. 
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borders. As we will see, however, the displacement and containment of Bophuthatswana instead 

became a threat to South African social order, because of residents’ resistant tactics. Residents’ 

subversion of regimes of territorial control continues through to this day. 

 

Displaced Urbanization as a Mode of the Urban 

 As the previous section reveals, territorial-scale imperatives to link Mahikeng with both 

sites of surplus accumulation and raw extractive materials—from a distance using technologies 

of ‘borders’ and differentiated citizenship—are essential to understanding the city’s origin, 20th 

century trajectory, and contemporary predicament. This section argues that these imperatives 

gesture to a broader mode of urbanization, a set of processes by which cities grow and by which 

elites produce space. Such processes, with political-economic and world-systems implications, 

we might productively call “displaced urbanization.” 

During apartheid, the top-down city-building of the pre-planned capital city of Mmabatho 

(now Mahikeng) took place through a type of ‘artificial urbanization’ meant to prop up 

separation far away from the white metropolis to prevent uprising (see, i.e., Mbao, 2018). 

Apartheid elites sought both to divide and rule along ethnic lines, and to mimic processes of 

decolonization occurring elsewhere in Africa (Evans, 2019: 89). The strategic use of boundaries, 

borders, checkpoints, and social differentiation sought to further divide Black South Africans and 

prevent a solidaristic uprising. This regime of urbanization employed specific material 

technologies: David M. Smith (1982) examines the strategic role of the border (38–44); Götz, 

Wray, and Mubiwa (2001) write about the strategic use of various “scales of displacement”; 

Wellings and Black (1986) discuss spatial-Keynesian economic policies including “growth 

centres” and other such poles to promote economic growth and investment away from then-
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occurring political-economic linkages; and Christopher (2001) examines the creation of “growth 

points” in a similar light. Collectively, displaced urbanization was paired with a political-

economic regime of apartheid “separate development” by which Black and white urban centers 

during apartheid would supposedly develop separately, notwithstanding the intimately tied, 

exploitative, relations between these communities (Laurence, 1980). 

 In Mahikeng, a specific yet wide-ranging network of planners, contractors, developers, 

architects, and governing officials benefitted from city-building through this regime of displaced 

urbanization. Some 30–40% of Bophuthatswana public revenues went to Town Planning during 

the city-building years of the 1970s and early 1980s (“Table 4,” 1982; “Table 5,” 1982). Planning 

firm Mallows, Louw and Hoffe and Partners (MLH) drafted the Bophuthatswana territorial plans 

and Mmabatho’s master plan and five-year plans (see Jones, 1997; for territorial regions plans 

see “Bophuthatswana Streek (Region) 5,” 1975; for the Mmabatho plan itself see MLH, 1981).16 

MLH was a well-known, government-connected architecture and planning firm in South Africa, 

with offices across the country and connected with architects like Bannie Britz and Michael 

Scholes. MLH also had contracts in many of South Africa’s other ‘Bantustans.’ One interviewee, 

a planner who worked closely with MLH on past projects, explained how these planners 

benefitted from constructing Mmabatho and other former ‘Bantustan’ capitals:  

Many of [the planners who worked in the ‘Bantustans’] came from Wits’ first intake – it 
was [the class of] 1965/1966…They went to places like Mmabatho and Umtata [capital 
of the former Transkei]. There was just so much money in the Bantustans. Those guys 
took advantage. They made money like you can’t imagine (Interview #150 with planning 
academic and former planner [anonymous], November 14, 2022). 
 

 
16 MLH’s territorial plans focused on regional geology and political geography, for example showing interest in 
mining extraction and potential migrant labor and transportation routes. The Mmabatho master plans focused on 
physical town planning, for example noting layout of streets and residential zones. Finally, the five-year plans were 
visions guiding implementation of political and economic activities in the Bophuthatswana ‘Bantustan’ and in 
Mahikeng / Mmabatho in particular.  
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Government officials also participated in this network promoting “displaced urbanization.” 

When I first reviewed archival documents about Bophuthatswana’s cabinet, I was surprised that 

around half of cabinet members were White (“A Nation on the March,” 1987: 28–29). These 

White officials from apartheid South Africa and elsewhere helped facilitate of government 

contracts, in planning and other domains. Government officials promoted costly projects in the 

realm of planning and public architecture. As one example, to implement a policy of agricultural 

extension developed in collaboration with the State of Israel, Bophuthatswana built the Agricor 

Complex, Thusano Cooperative, the Market Board, and the Agricultural Bank, all financed 

through state-backed loans. A shocking archival report revealed that more money in Mmabatho 

was spent on propping up these agricultural state-owned enterprises than on Bophuthatswana’s 

total agricultural production per year (“Time Running Out,” 1991).  

Bophuthatswana ‘Bantustan’ President Mangope played an ambiguous role in the 

mechanics of this planning network. On the one hand, as later revealed by independent political 

analyst John Seiler and Brendan Seery of the Johannesburg Sunday Tribune, Mangope was a 

personal beneficiary of this planning system, with his family’s vast compound in Lehurutshe 

Village financed by public money (Seiler and Seery, 1995). On the other hand, President 

Mangope also shaped the direction of this network considerably. As scholars Boden (1992) and 

Jones (2000) have remarked, Mangope negotiated with planners and government officials on the 

design and aesthetics of Mmabatho projects, and communicated about these projects directly 

with Bophuthatswana residents, often using state radio (“Chief Lucas Mangope,” 1990). In short, 

Mangope was both a personal beneficiary and active agent in Bophuthatswana’s racial modernist 

planning regime. 
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The network promoting “displaced urbanization” in aparthied-era Mmabatho was 

multinational in nature. Argues sociologist Jonathan Hyslop, ‘Bantustan’, bureaucracies became 

“a happy hunting ground for shady entrepreneurs from South Africa and abroad” (2005: 783). 

Indeed, as with the Agricor and Thusano Agricultural initiatives, Mmabatho’s urban-planning 

network had multinational links.  

Looking beyond Mahikeng, territorial-scale displaced peri-urban settlements productively 

contribute to Brenner’s (2019) typology of “new urban spaces” and Brenner and Katsikis’ (2020) 

accounting of “operational landscapes” and “hinterlands of the capitalocene.” In the specific case 

of Mahikeng, an erstwhile, apartheid-era territorial regime of racialized wealth capture alongside 

exploited migrant labor and indirect-rule authoritarian subjugation enabled capital (including 

from platinum mines, agro-industry, and manufacturing hubs) to flow to white cities like 

Johannesburg and through global financial circuits. Even migrant workers’ tax payments flowed 

to white jurisdictions (Geldenhuys, 1980: 35–36; see Interview #175 with politician, local 

resident, and activist, December 6, 2022). Yet despite its centrality to urban processes of global 

financialized command and control, places like Mahikeng are typically seen by urban theorists 

like Robinson (2002) as sites “off the map,” under-studied and seen as sites of theoretical 

application, rather than of theory-generation.   

Following Brenner and Katsikis (2020) on the periphery and operationalization of the 

hinterlands, and Gupta’s (2024) engagement of Planetary Hinterlands, we ought to view 

Mahikeng as a constitutive part of both South African urbanization, and of planetary 

urbanization. Whether or not the city is located within a certain number of kilometers to 

Johannesburg’s city core is functionally immaterial, especially given the longstanding political 

and economic links between the two places.  
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Indeed, in terms of apartheid-era Mmabatho’s built environment as it emerged, it was 

both lavish, and constructed largely by elite white South Africans living in Johannesburg or 

Pretoria with direct ties to the apartheid state. In the 1980s, planners, contractors, architects, and 

urban designers constructed an international airport, a stadium, vast array of architecturally avant 

garde government buildings, pre-planned residential housing units with state-of-the-art public 

services, and arts and cultural centers. These spaces were planned by apartheid elites and 

subsidized by Pretoria (see, i.e., Evans, 2019; Table 4 – Total Expenditure of the Government 

Sector,” 1982; see Figure 2). However, these zones were intentionally designed for a small 

overclass of civil servants. At the same time, the numerical majority of Mahikeng residents found 

themselves forcibly relocated subjects stripped of South African citizenship as “citizens of 

Bophuthatswana.” The majority of Mahikeng residents lived in informal housing with little 

access to public services and few if any means to participate in the city’s production of space 

(Phillips, 2020). They were the ‘planned upon.’  

While the democratic legitimacy of such a mode of displaced urbanization was, for most 

Mahikeng residents, low and uneven, the material consequences of this urbanization regime for 

relocated residents were severe. Mosiane and Götz (2022) and Mosiane and Modiba (2018) focus 

on the political-economic dimensions of such transitions, including re-tribalization and the 

engagements with customary-communal institutions in place of public ones. Mbao (2018) takes 

an entirely different approach, offering more of a literacy commentary on the perceptual and 

sensorial experiences of displaced urbanization as artifice. 

Much of the political-economic vision enabling displaced urbanization –spatial-

Keynesian subsidies, industrial clusters, growth points, and deconcentration – failed (Halbach, 

1988: 508; Kerby, 2016; Hirsch, 1984). Ultimately, the model did not produce endogenous 

33



 31 

economic growth, did not convince relocated residents of Bophuthatswana’s governing 

legitimacy, and hit Pretoria with a hefty bill. Few ever saw the system as legitimate. Residents, 

moreover, undermined it through tactics of underlife and repurposing, and through such tactics 

helped sow the seeds for apartheid’s demise. In its wake, this system also created 

Mmabatho/Mahikeng as a center of displaced urbanism.  

 

Figure 2: Displaced urbanization and top-down city-building in Mmabatho17 

 
17 The promotional tourism brochure above, titled “Visit Bophuthatswana,” advertises city planning in the City of 
Mmabatho, the capital of the erstwhile ‘Bantustan’ of Bophuthatswana (today Mahikeng) (“Visit Bophuthatswana,” 
1989: 12).  
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Resident Responses: Displaced Urbanism as Insurgent Urban Morphology?  

As noted in the section above, the city-building regime of “displaced urbanization” 

involved myriad actors in constructing Mahikeng far away from natural political-economic 

linkages. Indeed, town planning was typically the largest budget line item in the ‘Bantustans’ 

(Wolpe, 1975). Yet the planned towns, like Mmabatho, were “simple in the extreme, supplying 

little in the way of…services and infrastructure” (Wolpe, 1972, 454). Flashy, unnecessary, and 

lavish “white-elephant” monuments, administration buildings, and showpiece centers of 

governance, by contrast, were costly. Apartheid South African state planners had complete 

control over master-planning the ‘Bantustans,’ a policy laid out in Regulation No. R293 of 1962 

(“R293,” 1962). The Regulation stated that “Until the State President is satisfied that the Bantu 

inhabitants have attained such degree of development as to warrant the introduction of [a local 

authority of government], interim regulations should be promulgated for the control of the said 

townships” (373). Such “control” included the ability to acquire and sell land and establish 

residential deeds registries. 

Just as there were colonial origins to land-use planning, there were colonial origins to the 

urban design and aesthetics guidelines specified in R293 (see: High Commissioner's Notice No. 

1,” 1963). In the apartheid era, matchbox-style homes in rectilinear rows were built quickly and 

sold en masse As an example, one interviewee described the mass-built nature housing of 

Itsoseng, a receiving site of forced relocation in apartheid-era Bophuthatswana not far from 

Mahikeng, as follows:  

I remember a white man named only Bandrah. Or at least we knew him only as that. He 
led this local housing operation. The materials they used? It was asbestos and brick. It 
used to be shack and brick. Those were the first to be built. Asbestos they found worked 
better that corrugated iron, for the temperature. It was better to regulate temperature. My 
address is 1047: it’s the 1,047th house to be built! This is the house number, they made 
them as it was constructed. Itsoseng, you see, was a planned township. It was originally a 
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farm. This is Zone 1 Itsoseng. (Interview #175 with politician, local resident, and activist, 
December 6, 2022).  
 
Today, however, Mahikeng’s built environment is not marked by uniformity or 

homogeneity. Indeed, residents have responded to the historic city-building regime of displaced 

urbanization with a wide array of creative material and social assemblages, spatial amalgams, 

and heterogenous (and diverging) spatial forms. Displaced urbanism is a conceptual label that 

gestures to these vernacular, stylistic customizations, and re-workings of space (see, i.e., 

Mosiane and Götz, 2022). Such spatial re-appropriations still necessarily occur at a territorial 

peri-urban scale. They are in stylistic conversation with innovations and cultural forms 

happening in Johannesburg and elsewhere in South Africa. City residents remain enmeshed in a 

common regional political economy. 

Given the historical links between forced relocation and monolithic urban design, it is 

perhaps not surprising that residents’ responses are rooted in apartheid-era contestation and 

destruction of spaces constructed for unjust and democratic purposes—like Mmabatho’s Civic 

Centre, or the Itsoseng Shopping Centre (Seiler, 1988; Personal communication #182 with local 

resident, youth activist, and scholar, December 9, 2022; see Figure 3). Such repertoires and 

tactics of spatial contestation, I find, are then generatively paired with a creative experimentation 

and re-envisioning of built sites as spaces of collective care and meaning (Maape, 2023; 

Ngwenya, 2023; Figure 3). As a top-down city-building and urban morphological regime, 

displaced urbanization suggests that residents living under this regime had no agency. Displaced 

urbanism, by contrast, reveals residents’ agency. They are city-makers. Their repurposing 

gestures to an alternative planning system and imaginary by which residents shape the 

production of space: incremental vernacular planning.   
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3a        3b 

   
 
3c        3d 

     
 

Figure 5.3: Case-Study Images of Contestation, Destruction, and Re-Invention18 

Areas like Ramatlabama or Lonely Park are today both home to thousands of residents 

despite no history of natural political-economic linkages. If displaced urbanization had not 

occurred with such muscular territorial logics, these places would not like be there, and most 

 
18 Figures 3a–3d: Residents torched and destroyed the Mmabana Arts Foundation building in April 2018 in protest 
to then-Premier Supra Mahumapelo’s perceived corruption (Figure 3a). Yet such destruction has long historical 
roots. In the late 1980s, in solidaristic protest against apartheid authoritarianism, residents torched and destroyed the 
Itsoseng Shopping Complex and all that remains is the project’s foundations (Figure 3b). Yet such destruction is 
often followed with innovation and re-invention. In the case of Tyre House, innovation and re-invention involves the 
creative use of local materials like clay produced from local soils, and recycled tires from regional mine houses 
(Figures 5.3c and 5.3d). Sources: Figures 5.3a and 5.3b by author. Figures 5.3c and 5.3d: Maape, 2023. 
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certainly would not be as vast. But they are here now, and, accordingly, residents are re-

appropriating these spaces with new meanings. 

Residents’ bottom-up spatial interventions are in cultural and spatial conversation with 

urban design interventions in Johannesburg. They are also in visual conversation with both their 

neighbors, and their collective aspirational goals. As one interviewee explained to me: “It’s self-

expression and identity. People are using houses to show the life they want. And so if one person 

now includes a corrugated roof, then everyone nearby does it! If one person builds with tile? 

Everyone follows!” (Interview #131 with local resident and planning researcher, October 24, 

2022; see also Capps, 2010). As another example, an interviewee explained the frequent use of 

siding and security-details as being “imported” from Johannesburg, as younger family members 

take inspiration from their frequent trips to and from the metropolitan core:  

With these conversations and relationships, people are helped to make their home luxury. 
Make it their own…like a double-story. But with unemployment, sometimes there’s no 
extra money. Sometimes it’s luxury…sometimes it’s just survival. It’s both alongside one 
another. Older people die off sometimes, and younger people might be living in Joburg. 
And so what do they do? They lease or rent their [elders’] homes…Older houses have 
bigger plots, so people subdivide. Now? [The plots are] getting smaller and smaller. 
(Interview #145 with planning scholar, academic, and local resident, November 3, 2022).  
 
Residents’ repurposing through displaced urbanism, according to this interviewee, is not 

an ‘ideal condition’ or an ‘end state.’ Residents’ re-workings may be in service of aesthetic 

expression—what this interviewee calls “luxury”—or in service of survival. Regardless, 

repurposing is a point of breakdown and subsequent individual or collective action, when 

decolonial aspirations confront enduring, post-colonial realities. It is a process not neatly 

bounded, but in fluid relation to, contestation, destruction, and invention.  

In this context, the normative content of Mahikeng residents’ displaced ubranism can be 

ambiguous. On the one hand, we might see in repurposing’s roots longstanding contestation to 

38



 36 

apartheid racial modernism and more broadly to top-down planning developed without locals’ 

participation. On the other hand, many residents use their basic income grants to repurpose, in 

ways that suggest practical spatial alterations largely compatible within contemporary status-quo 

paradigms (paradigms which themselves might be viewed alternatively as democratic or market-

exploiting; see Gago and Mason-Deese, 2017). And their spatial interventions are themselves 

‘classed’ phenomena, with differences emerging across city neighborhoods and between formal 

housing plats with full access to public services and lower-income areas of historic forced 

relocation that continue to see a low rate of public-services provision to this day (“Mahikeng 

Local Municipality Spatial Development Framework.” 2019).  

The binary boundaries between State and market, self-help style entrepreneurialization 

and counter-hegemonic social welfare, and contemporary planning practice driven by restitution 

versus by developer interests and private-property rights effectively collapse within the 

conceptual label of displaced urbanism. Displaced urbanism foregrounds fluid, mutually 

implicated sets of relationships that occur as residents respond to top-down planning with their 

own variegated alternatives at a territorial peri-urban scale.  

 

Conclusion 

 This paper employs an extended case-study research design in Mahikeng, South Africa, a 

South African secondary city that during apartheid was a ‘Bantustan’ capital and receiving site of 

widespread forced relocation. Despite Mahikeng’s location hundreds of kilometers from 

Johannesburg and Pretoria, I argue that Mahikeng’s urban morphology can productively be 

understood by analyzing patterns of peripheralization, dependency, and bi-directional cultural 
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production that are dynamic, contested, and ongoing—at extended metropolitan, and planetary, 

scales.  

 Mahikeng can be understood as an historic and contemporary urban site by employing a 

critical lens of territory and territorial imperatives (Elden, 2013; Robinson, 1997; Sack, 1986). 

While apartheid-era contractors, planners, designers, architects, and political officials envisioned 

the city through a logic of displaced urbanization that involved offsetting population and density 

far away from the ‘white’ city, Mahikeng was also envisioned to be in a dialectical relationship 

with city cores in Johannesburg and Pretoria, and through global financial circuits. Indeed, 

regimes of migrant labor and flows of capital surplus flowed from Mahikeng to concentrated 

urban centers throughout apartheid, and architectural and political-economic subsidies from 

Pretoria sought to contain relocated subjects, and inspire a type of political obedience. Yet 

residents responded with their own morphological alternatives: displaced urbanism, including 

various types and forms of repurposing at parcel-level scales and incremental and vernacular 

urban-planning and design alternatives, which ultimately reveals the extent to which residents 

shape the production of space in Mahikeng, across institutional moments.  

There are bourgeoning seedlings and past remnants of both ‘displaced urbanization’ and 

‘displaced urbanism’ that exist across timescales. Put differently, there is no ‘neat’ break, and 

certainly not one aligned with South Africa’s national-level transition from apartheid to 

democracy. Indeed, displaced urbanization endures and the continuing presence of extractive 

mining, domestic labor, and circular migration to Johannesburg and Pretoria from Mahikeng and 

throughout the contemporary North West speak to such processes. Moreover, aesthetic 

customizations assuredly occurred, whether permitted or not, in the apartheid past as well. 
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Urbanization likewise occurs at various scales today: there are endogenous micro-urban 

economies confined more to Mahikeng, and others articulated well-past the South African 

territory and toward global or planetary urban markets and logics (Implats’ Impala Platinum 

Mining cluster offers an example). Yet the territorial peri-urban is a particular and distinctive 

spatial scale: in Mahikeng, it allows us to understand processes of state re-scaling (from the 

national-state to the planetary) that occurred alongside South Africa’s pacted transitions of 

regime change (from apartheid to democracy). Moreover, it enables us to see how such 

institutional transitions are associated with changes to spatial morphology: in Mahikeng, this 

includes a broad set of changing city-building approaches from displaced urbanization to 

displaced urbanism. 

South African cities that received forcibly relocated subjects remain subject to the 

structural weight of history and geography: they are areas of poverty, unemployment, and 

challenge. But as this paper reveals, they are also zones of creative experimentation and 

creativity. Displaced urbanism takes root in peripheral peri-urban locations, through 

agglomerations of people in specific places. Displaced urbanization and displaced urbanism 

should be understood as an active dialectic marked by a tension between rigidity and creativity, 

homogeneity and differentiation, nuance and ambiguity, and historical structures and alongside 

residents’ alternatives.  
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We teach aspiring citymakers the holistic design principles of 
resilient, beautiful, and prosperous places.

Who We Are

We’re a collective of professional 
urbanists, architects, professors, and 
planners who believe in building 
beautiful, sustainable places where we all 
can come alive and thrive.

Our Programs

Along with ongoing workshops, our first 
full program is Summer School 2025 - a 
three-week program led by world-class 
professionals. Through a mixture of 
hands-on education, engaging lectures, 
and city walks students will learn the first 
principles of urban planning, 
architecture, and the building arts.

Whoʼs a Citymaker?

If you are fascinated by cities and how we 
can make them more liveable, you are a 
citymaker!

Reasons for Being

1. We have lost the vision of what a 
great place is and can be.

2. We have lost the technical 
knowledge to design-build into that 
vision.

3. Together we can change the tide in 
the way in which we build our 
communities and live together.

About Us

Citymakers Collective is a 501(c)3 
nonprofit organization based in Atlanta, 
GA. Our Executive Board spans several 
states across the US, with an international 
Advisory Board offering diverse 
perspectives from across the field.

Contact Us

will@citymakerscollective.org
www.citymakerscollective.org

Follow along with our journey on @citymakerscollective and sign up for our newsletter.
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2025 Summer Studio
Urban Form and Civic Beauty

This course will be an exploration of the mechanics and artistry behind the urban forms 
that shape our lives, with a particular focus on beauty in human-scaled city building. We 
will examine the spatial strategies of cities that have resulted in centuries of flourishing 
communities and apply these lessons to current development opportunities around the city 
of Savannah. 

PURPOSE

FORMAT
This course will meet 8 hours each Monday through Saturday for three consecutive weeks. 
We will utilize a combination of guest lectures, drawing analyses, and an intensive design 
studio throughout the course, with a heavy emphasis on drawing by hand. The course will 
culminate with a final presentation of design work to a select group of industry leaders.

There will be short readings assigned throughout the course to supplement information 
presented in class. Any required texts shall be provided by the program or available online 
at no cost. 

Strongly Recommended Readings:
• The Death and Life of Great American Cities by Jane Jacobs
• A Pattern Language by Christopher Alexander

TEXTS

TYPICAL DAILY SCHEDULE
08:30 - 10:00 
10:00 - 11:00
11:00 - 12:00
12:00 - 13:00
13:00 - 17:00

On-site drawing analysis
Guest lecture
Guest lecture
Lunch break
Design studio

LEARNING OBJECTIVES
At the conclusion of this course, students will demonstrate:
• command of the practice of active sketching and be able to examine, record, and 

analyze urban environments of all scales
• comprehensive understanding of historic settlement typologies, their resulting urban 

forms, and how these types can be applied within the context of American urbanism
• thorough understanding of traditional architectural aesthetic principles and how to 

compose historically-informed architectural designs 
• familiarity with development processes and pressures within the real estate 

development industry and how these affect our cities

Through these objectives, students will build a personal strategy for how they can positively 
impact the creation of better places within their own communities.
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Climate of Hope: Cities Leading the Way 

By John Hans Gilderbloom with Chris Nolan 

 

 

Abstract 

Our planet is facing catastrophic destruction in just seven or eight years according to the 

United Nations. The doomsday clock is ticking; it’s minutes before midnight. We are talking 

about saving civilization. We are talking about not just trying to slow down climate change by 

three years but actually reversing it. We have the tools to reduce greenhouse gases by 80% but 

we need to educate the citizens and leaders about existing tools to save civilization. We have 

access to the best data once hidden and not accessible to scientists: EPA, CDC, Toxics Release 

Inventory, and advanced satellite technology like the Copernicus Sentinel that can zoom in on a 

city, neighborhood or a building to measure what kinds of toxins are being released. The 

omnipresent eye of the European Space Agency’s Copernicus Sentinel program captures data 

and highlights the profound connection between climate, cities, and neighborhood communities. 

 

 

Introduction 

It’s going to get worse. Look around and you’ll see that no place is safe from the ravages 

of climate chaos. Every state has experienced the pain of climate chaos—Hawaii, Florida, New 

York, Arizona, California, and of course, Kentucky. East to West, North to South we are 
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witnessing the slow destruction of the Earth as we once knew it. Or look around the world: North 

Pole, African, Middle East, China, Russia, Africa, South America. We have a climate crisis that 

is destroying our way of life with record high temperatures. We are facing a catastrophic crisis 

that will destroy the Earth as we know it in eight years, according to the United Nations.  

One response to climate chaos is doing nothing followed by a rapid increase in millions 

of people immigrating to places of greater opportunity for food, water, health, and work. It’s 

either migrate or die. Climate chaos, if it goes unchecked, will result in more wars and 

catastrophic environmental damage. This trajectory of worsening conditions can be reversed. We 

have the means to immediately reduce greenhouse gases by 80%; that’s why we are changing the 

mainstream view of climate of doom to climate of hope. 

Climate change is a life and death struggle. Studies show that 70% of people worldwide 

fear for the future, believing they are helpless to change or solve the climate crisis, and most are 

young people under the age of 40. Our  book, Climate Chaos:   Killing People, Places and 

Planet& What to Do About It shares a message of optimism that climate change can be reversed 

and highlights tested policies from around the world that will reduce greenhouse gases by 80%. 

We have the tools to reverse catastrophic climate crisis, not just slow it down by three to four 

years. 

Why do so many books and documentaries have a hard time convincing people of the 

dangers present and ahead of us?  Because the human mind struggles with the abstract, the 

chaotic, and large-scale concepts that don’t directly touch upon our local daily experiences. 

Climate change, for many, feels distant, intangible, staggeringly random and complex.  It’s a 

collection of intricate datapoints, statistics, models that blur the communication for the general 
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populace. A documentary that features the research in this book is under development.  It is 

called Climate of Hope: Cities Leading the Way:  

.http://www.climateofhopefilm.org  

Unlike any other film, this documentary will take a different approach to climate change 

by describing how cities, communities, and citizens around this world are leading the way to 

create more livable, healthier, and more prosperous life. This book and documentary delves 

deeper into the overall vision for the documentary and the storylines of families in Louisville, 

Portland, Amsterdam, Los Angeles, and other places where greenhouse gases are being reduced.  

We want to create a realistic international movement to roll back the destruction of climate 

chaos. We have put together an amazing team of successful and proven change makers to save 

the Earth from decimation. It started innocently enough. The roots of Sociology were 

discovering the impact of “social forces” shaping our lives and using large data sets. We are 

connected to neighborhood organizations worldwide, from Neighborhood Associates in 

Washington DC to the Andrew Young Foundation in Africa. Our mission is to inspire and 

inform more front-line neighborhood crusaders to advocate for city-driven climate change 

mitigation worldwide. We aim to create a powerful grassroots movement for change that will 

amplify the distribution and momentum of the film’s message.  

The film aims to inspire hope and catalyze change through stories of families, children, and 

neighborhoods taking bold, transformative actions.  It champions the idea that with technology, 

will, and heart, our cities can not only survive but thrive. At its heart, the film is about urban 

transformation, challenges faced by cities/neighborhoods, and examples of cities leading the way 

with climate change action –– ultimately highlighting the potential for other cities to transform 

into success stories. Filmmaker Chris Nolan is already in talks with PBS to ensure wide audience 
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awareness and garner engagement in the movement. There are also plans in place to feature 

videos from the film on social media platforms such as YouTube and TikTok with the intent of 

reaching millions of viewers to create momentum and advocacy for this mission critical pursuit 

(http://www.sunlouisville.org and http://www.climateofhopefilm.com). 

Our best chance to reverse climate change is our cities. In 2050, 70% of the population 

will live in cities. Imagine our world in 2050, where seven out of ten people reside in cities. The 

world's population is projected to then be around 9.7 billion, which means an astonishing 6.6 

billion people will be living in cities. The relentless urban migration is up 55% since 2018, which 

means the brunt of climate change will be experienced in metropolises. There have been best-

selling books on how cities have taken control of climate crisis, such as Climate of Hope, How 

Cities, Businesses, and Citizens Can Save the Planet and Solved: How the World’s Great Cities 

Are Fixing the Climate Crisis. They have chronicled the stories of progressive cities around the 

world—large cities like Los Angeles, Amsterdam, New York, Toronto, Oslo, Shenzhen, and 

Sydney, and small towns such as Georgetown, Texas. However, since Climate of Hope was 

written in 2017, artificial intelligence (AI), technology, and even more city initiatives are making 

an incredible difference in reducing global emissions and implementing sustainable solutions. 

Seventy percent of people worldwide fear the future, believing we are helpless to change 

or solve the climate crisis. A significant portion of this group consists of young people under the 

age of 40 who feel the planet is doomed. This book will help change that narrative. It aims to 

inspire hope and catalyze change. It highlights the urgency and feasibility of urban 

transformation, championing the idea that with technology, will, and heart, our cities can not 

only survive but thrive.  
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We cannot wait for national governments to agree on how to reduce greenhouse gas 

emissions. We aim to inspire a new conversation that will spur more action by cities to increase 

the pace and scale of climate change solutions that will make the world healthier and more 

prosperous. Technology and AI can solve 80% of greenhouse gases issues. We possess the means 

to curb climate change. Every block, every neighborhood, and every family matters. Climate is 

about more than data; it’s about human lives. Cities, at their core, are dynamic organisms. They 

evolve, adapt, and with the right nudge, can heal. Look at how these great cities have been 

rebuilt even stronger from earthquakes, fires, and war: San Francisco 1906, Chicago 1871, Tokyo 

1923, Warsaw 1944,  Dresden 1945, Beirut, Berlin 1945, Lisbon 1755, Hiroshima 1945, London 

1940, and Rotterdam 1940. This book and the film will provide a road map for tackling the most 

complicated challenge the world has ever faced and inspire those who want to take positive 

action and make a significant impact on the world. 

Louisville Environmental Justice: A Case Study of one of the 1,000 Sacrifice Zones 

in the United States. Environmental justice has been defined as the pursuit of equal justice 

and equal protection under the law for all environmental statutes and regulations without 

discrimination based on race, ethnicity, and/or socioeconomic status. This concept applies to 

governmental actions at all levels—local, state, and federal—as well as private industry 

activities. Lower-income communities and minority populations have historically been the 

target of many sources of pollution. Air pollution from industrial sites, toxic contamination 

from incinerators and brownfields, contamination of ground and source water, and lead 

exposure from aged housing structures are just a few the environmental hazards that 

disproportionately affect low-income communities. 

The EPA has had an effective impact in places where citizens, science, and 
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government demand healthy air, water, and soil. California environmental protections work 

to expand lifespan, improve quality of life, and preserve loveable places. But this is sporadic 

because we know that there are 1,000 places where the EPA turns a blind eye to 

environmental disasters creating great harm to all forms of life (humans, animals, fish, and 

vegetation) necessary for sustainable life that allow us to thrive, not just survive. (Shaw and 

Younes, 202).   Local EPA offices are political bodies that answer first to powerful and 

deadly corporations that destroy the Earth. 

Louisville is a primary example where corporations ask for exemptions to release 

more deadly pollution. How do they justify or claim the one pound of toxins landing on the 

bodies of 60,000 residents who are mostly poor and minority and have a lifespan twelve 

years shorter than folks outside the sacrifice zones? (Gilderbloom, 2023)  In a study my 

research team conducted, this difference in lifespan was not explained away by the lifestyle 

of poor and minority residents since the comparable demographic group lived longer in non-

sacrifice zones. We exposed the lifestyle explanation as disinformation and pseudo 

propaganda blaming the victim instead of industries that pollute. Fuzzy math from the EPA 

justifies increasing deadly pollution despite hearing where 99% of the testimony is coming 

from residents who live and work there. (Gilderbloom, 2023)  

 

 
The call for greater racial equity means cleaning up the air, water, and soil. Poor people 

needlessly suffer more in Louisville than do low-income people in West Coast cites. If Louisville 

adopted the same tough environmental regulations as its West Coast counterparts, West 

Louisville would surely bloom instead of slowly die. The unfairness between black and white 

neighborhoods is stark and vivid. Science and public health officials can show Louisville how to 
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solve some of its most pressing problems and other cities can learn from its example. If 

Louisville would find the will to address the pollution of West Louisville, it could prove to be a 

case study in best practices on how cities can confront environmental and health injustice.  

Deadly pollution is Louisville’s most urgent problem, making many Westside neighborhoods 

unlivable, unsustainable, unhealthy, and unprosperous. It is the number one cause of 

environmental racial injustice. 

 The powerful want others to believe that pollution is not a problem. In other words, if 

they cannot see it, it must not exist. Science, data, facts, and truth tell a much different story. But 

President Trump wanted the EPA to hide this data from scientists and the public (Gilderbloom et. 

al, 2020)..  Indeed, pollution is largely invisible because the deadliest pollution, PM.2.5, is 

microscopic, about 1/16th of a human hair, and gets clogged up in a person’s lungs, heart, brain, 

and liver.  Louisville might be among the worst examples of the extreme negative impact of 

pollution in the city. Compared with 144 other mid-size cities, Louisville has some of the worst 

and deadliest pollution in the United States (Gilderbloom et. al, 2020).  

This book adds a human dimension to how pollution impacts our brains, hearts, and lungs 

in a case study of Louisville. We challenge the mainstream corporate view that pollution is 

harmless to humans and that it just “dissipates into the air.” It’s hard to dismiss the impact of one 

pound of toxic pollution per resident or student entering the nose, ears, eyes, mouth, and skin. It 

shortens lifespan. But they do dismiss it. And few challenge that view, including taxpayer funded 

universities for fear of alarming donors. We hope this research will stimulate even more rigorous 

research as we try to obtain more research funds via Neighborhood Associates, a non-profit 

organization in Washington D.C. High levels of pollution reduce lifespan, reduce housing equity, 

damage the fragile atmosphere, and increase the chance of getting COVID-19.    
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The map below showing deaths per 100,000 attributable to pollution was published by 

the Lancet Commission, the leading medical journal in the world. Beelen et. al., 2014  Notice 

that North America, Australia, and Northern Europe get a “pass” for hardly any deaths being 

caused by pollution. Beelen et. al., 2014) As we have shown throughout this book, this claim is 

preposterous, lazy, and maddening.   
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Chetty et. al (2014) found that in some part of the U.S.A., some places have reduced lifespan, 

but he discounted pollution which is consistent with Lancet.  We found otherwise in this book

 

ProPublica was able to identify 1,000 places around the United States that released dangerous 

toxins in the air, and this is what their map showed.  The majority are in rust belt area and the 

unregulated South (Shaw and  Younes. 2021). Below are two other maps done by Shaw and 

Younes, 2021 showing concentrations of chemical releases mostly concerntrated in the rust 

belt and sun belt but few along the East and West Coast. 
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As we showed in Chapter 3, my research team discovered an error in air pollution measuring: 

two of the four EPA measures of pollution were missing. We looked at a sample of 144 semi-

isolated cities with air quality ranging from clean to toxic. We wanted to clean up the 

mistakes made by Lancet and ProPublica and develop a clean and unbiased representative 

map to understand how high levels of toxins have a devastating impact on communities. 

 

 

Commented [ES1]: Identify where this map came from. 
Add description. 
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               KIESD (Kentucky Institute for the Environment and Sustainable Development) 

partnered with American Synthetic Rubber, which alone was responsible for the production 

of roughly 90% of a deadly cancerous causing chemical: 1,3-butidiene. Russ Barnett found 

that the chemical was mostly non-detectable in the air when American Synthetic Rubber shut 

down for two weeks during the summer. KIESD proposed a $3 million-dollar anti-pollution 

device that would stop 1,3-butidiene from being released in the air, water, and soil. This 

deadly chemical is highly correlated with cancer. Russ made a “good neighbor” proposal to 

have American Synthetic Rubber to install a $3 million-dollar device to forestall this 

dangerous pollutant from going in the air. Imagine the positive impact if the chemical 

companies that produce 75,000 pounds of chemical pollutants were equipped with such 

devices. Moreover, our research pushed the EPA to reduce the amount of pollution by at least 

6,000 pound (Giffin, 2024; see also Gilderbloom, 2023) EPA officials tipped the hat to my 
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series of articles on pollution in the local newspapers and academic journals along with my 

research cited by the U.S. Department of Justice (2023; see also Gilderbloom, 2023; 2020a, 

2020b, 2020c).   Good measures of data help move officials to act. 

             How deadly are the toxins in Louisville? One accident, one angry employee, or one 

terrorist attack could wipe out thousands of lives in West Louisville with a chemical leak or 

explosion. This is a ticking time bomb. Given the relative density of West Louisville, roughly 

60,000 residents could die instantly according to former officials from the Commonwealth of 

Kentucky Energy and Environmental Cabinet, the recently closed Kentucky Institute for the 

Environment and Sustainable Development, and Center for Sustainable Urban 

Neighborhoods.   

Heavy pollution not only affects health and housing in industrial neighborhoods, it also 

creates an even bigger hole in the fragile atmosphere, making Louisville one of the highest 

emitters of greenhouse gases per capita. High levels of industrial pollution explain why 

Kentucky has a disproportionate number of man-made disasters: flooding in Eastern Appalachia 

and dangerous tornados in the South. For example, in their 2021 article in the Courier Journal, 

environmental writer James Bruggers and his colleague Phil McKenna estimate that just one 

chemical plant out of the 45 in Louisville emits enough dangerous greenhouse gases to equal the 

pollution of 671,000 cars (McKenna and Bruggers, 2021a). Several weeks later they amended 

the article to read it was now 750,000 cars with two vicious greenhouse gases (McKenna and 

Bruggers, 2021b).:: 

Chemours most harmful climate super pollutant is the byproduct, dydroflurocarbon-23 

(HFC-23), a potent greenhouse gas that produces 12,400 times more warming than carbon 

dioxide, the main chemical compound responsible for climate change…. In addition to being a 
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climate super pollutant that is 1,720 times more effective at warming the atmosphere than carbon 

dioxide, HCFC-22 also destroys atmospheric ozone that helps protect the Earth from harmful 

ultraviolet rays. (McKenna and Bruggers, 2021b). 

In the previous chapters we talked about the correlation between the pollution and its impact 

on humans: proficiency scores, lifespan, and rates of COVID-19, as well as neighborhood 

impacts such as abandoned housing, housing equity, and crime. Deadly toxic pollution occurs in 

over 1,000 places around the United States according to Pro-Publica. It’s a problem that has not 

been well documented due to significant push back from chemical companies, corrupt local 

governments, chambers of commerce, and even universities joining in on the deceit. 

Reducing Greenhouse Gases and the Need for Renewable Energies  

Many of our cities have evolved to become “post-industrial” and are unlike 

anything that our forbearers might have imagined. Cities in Brazil, Mexico, China, and 

India are reeling from population growth, poor development choices and environmental 

damage. Access to energy is a key to sustainability. Hope for solutions can be found in 

policies, programs, and technologies. Governments are creating policies, corporations are 

reconstructing strategic plans, and institutions are redefining their missions. Agendas are 

in flux and new programs are being launched and implemented. There is an evolving 

consensus on the horizon, one that will change how we prioritize our efforts to become 

more sustainable. 

Historic Preservation as a Sustainability Strategy to Foster Pro-Environmental Cultures 

This chapter examines the impacts of historic preservation on jobs, property values, and 

reducing fossil fuel consumption. Louisville, Kentucky is a national leader in preservation, 
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ranking first in the White House´s Preserve America initiative with 73 recognized communities.  

Tax incentive programs have been an effective tool for creating positive changes in historic 

areas. Historic preservation results in more job creation than most other public investments. In 

the presence of escalating gas prices and assorted environmental practices, we show that 

neighborhoods containing historic districts exhibit higher increases in median neighborhood 

housing values than undesignated neighborhoods. This chapter also shows that environmentalism 

and historic preservation are linked together and complement one other. Residents of historic 

urban neighborhoods exhibit more environmentally friendly behavior, particularly those living in 

single-family homes. But more importantly, they recycle materials that reduce energy 

consumption with imbedded energy.  

How to Make Our Schools Perform Better 

The transition from energy-intensive schools to green schools can result in enormous 

energy savings; higher grades and test scores, less violence, and happier students (because of 

daylighting in classrooms); lower building costs; and reduced water costs (from water 

conservation techniques and rainwater collection systems).  Plus, students’ proficiency scores 

will rise in a clean air solar environment coupled with nearby chemical and liquor distillery 

companies shutting down the deadly toxins.   

Will Planting Eight Billion More Trees Solve Climate Chaos? No! 
 

Trees have the ability not only to filter our air but also add beauty to our cities. As a result 

of the many benefits associated with trees and their ability to improve urban areas, it is 

imperative that city officials and planners start incorporating trees into cities and urban areas on a 

much larger scale. They help cool the streets and houses, they make walking more pleasant and 
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enjoyable, and they create beauty which leads to make a more loveable and sustainable 

neighborhood. They help reduce the threat of flooding and reduce energy cost as well. But they 

don’t do much to clean up toxic pollution.   

Just one tree can make a difference, but it is not a miracle cure to address the issue of 

heavy chemical pollution. But too often, planting eight billion trees will not significantly lower 

the warming of the Earth or clean up the pollution. It’s a corporate decoy designed to take the 

focus away from pollution and dodge having to focus on pollution regulation.  

Does Walkability Matter? Yes, it Reduces Foreclosure, Improves Health, and Reduces 

Greenhouse Gases 

The ideal neighborhood is one that is walkable. The more people walk or bike or use 

buses/trains the less pollution in the air. In general, inner-city neighborhoods built before the 

mass production of cars are more walkable than sprawling “residential only” suburban 

neighborhoods that are isolated from the basic necessities of everyday life. We find that 

walkability is statistically significant in predicting an increase in neighborhood housing values 

and has a significant negative correlation with foreclosures in the neighborhoods of Louisville. 

Finally, walkability is also associated with reduced crime in several measures. 

 

Biking is the Best Choice for Health, Safety, and Zero Emissions 

Biking is one of the most viable transportation choices for healing a broken Earth. 

Compared to cars, it releases none of the dangerous greenhouse gases that wreak havoc on the 

environment. Choosing a bike over a car means better health for bikers, longer life spans, 

decreased medical expenditures, and an average of $8,000 to $12,000 per year in savings. A 

bike-friendly neighborhood also increases community and housing values. The local economic 
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benefits are significant in shifting car-centered transportation toward a more bike-friendly culture 

in urban neighborhoods. Fewer cars and more bikes and bike-oriented infrastructure could 

translate into higher property values, more jobs, decreased traffic congestion, and, ultimately, 

more money in the consumer’s pocket. This spending on housing repairs, installation of 

community gardens, and locally operated grocery stores and restaurants (expected results of the 

cost savings created by the reduction or discontinuance of car-based commuting) represents the 

potential green dividend of investments in urban bicycling. Another important finding is that 

people who ride bikes will be healthier due to increased physical activity and improved air 

quality. But, most importantly, the net zero impact of carbon emissions from bicycles means a 

reduction of greenhouses gases and, hopefully, a way to heal the Earth back to normalcy.	But the 

primary problem is the lack of safe bicycling infrastructure in most cities today, requiring major 

public investment before a significant number of people will choose this option. 

 
Portland, The Best Green City in America: Equity, Health, and Safety 
 

Portland is a model for one of the most livable and sustainable mid-sized cities in the 

United States and is different from most other U.S. cities in one crucial way: it has reduced its 

per capita carbon emissions. Portland has not only become a city with a steadily shrinking 

environmental footprint, but one that is experiencing an economic boom based on the “green” 

economy, a massive influx of young and college educated residents, and steadily rising rates of 

walking, bicycling, and transit use. How has the city accomplished all of this? The answer is: by 

embracing new urbanism. Over the last 40 years, the city of Portland has instituted policies that 

incentivized the construction of dense, mixed-use development. Combined with generous 

investments in streetcars, light rail, and bicycling infrastructure, Portland has created a dense, 
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walkable urban environment that has been attracting new residents and new investment ever 

since. Portland’s charm is that it is a weird, unconventional, and exciting place to live, and the 

city is living proof that investing in the “green” lifestyle pays off in a big way. In addition, they 

have banned new single family housing construction and mandate new housing must at a 

minimum have an accessory unit. Single family housing is just too expensive in terms of tax 

payer infrastructure cost and moreover, they tend to be more concentrated in the outlining areas 

which means longer commute times. 

Amsterdam: Planning and Policy in the World’s Most Livable City  
 

Amsterdam includes many components that make it an ideal city: dense and compact 

neighborhoods near work and school, biking and walking for over half the population, light and 

hard rail access, minimal personal usage of cars, historic preservation, personal freedom, and 

support for the arts to attract young people. Many of the social, economic, and environmental 

problems facing Amsterdam are considerably fewer than in cities in the United States, and in 

most cases, Western Europe. Amsterdam, at this moment in history, might be the world's greatest 

city because of its ability to ensure necessities, freedom, and creativity. The data show that 

Amsterdam has lower rates of crime, murder, rape, drug usage (cocaine and marijuana), teenage 

pregnancy, diabetes, obesity, suicide, abortion, infant mortality, dependence on fossil fuels, and 

homelessness. There is also considerably less racial segregation. People live longer because of 

Amsterdam 's walkability, bike usage and access to parks. People living in Amsterdam seem 

more tolerant, secure, happier, and healthier compared to citizens in the United States. 

Amsterdam is by no means perfect, but in comparison to many other democratic industrial cities, 

it is a far better place for citizens of all races, religions, and incomes. There is much to learn from 
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the Dutch about important solutions to policy and planning and Amsterdam provides us with 

valuable lessons. 

Academic Freedom and Science Under Attack 

Throughout history there has been an attack on science. Who stands up for science? Not 

the cowardly university administration that bows down to the wishes of those who donate 

millions of dollars to the university and uses the same tactics that were used to attack Rachel 

Carson, author of the award-winning book, Silent Spring. Other scientists have been silenced; 

Galileo, the greatest scientist of all time, was put in home incarceration for 12 years. When he 

argued that the Earth circled the sun and conflicted with the teaching of the Catholic Church, his 

microscope and telescope were taken from him, and he was told that he could not write for the 

last 12 years of his life. Despite being a gunshot survivor and having my life threatened, I remain 

a fearless truth teller who informs people that we are not being good stewards of the Earth.    

How are 3,000 plus places of higher education seemingly silent about environmental 

crimes against humanity and reducing greenhouse gases? There are only a few academic 

universities willing to speak out without interference from the polluters: Arizona State, 

University of California Santa Barbara, and Harvard are some of the best environmental 

scholars/activists. The rest are afraid to speak out and be good stewards of the Earth.  Even the 

federal EPA under the Democrats is too timid.  

Conclusion 

Climate change is not just a scientific phenomenon; it's an intimate dance of survival, 

adaptation, and hope. Every block, every neighborhood, and every city add a note to our global 

symphony. The stakes are high and the challenges profound, but woven within are tales of 

resilience, transformation, foresight, and progress. We feel the weight of why this matters and 
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we've seen how our fight is down to individual city blocks. We’ve glimpsed the future of super 

cities and the next fifty years. Our children are the inheritors of dire world challenges, but they 

are also the heartbeat of promise for a more abundant, brighter, better future.  

End toxic pollution and watch a magical transformation happen in the 1,000 toxic 

neighborhoods in the U.S.A: a jump in elementary school student proficiency scores, higher 

home values, longer lifespan, reduced greenhouse gases, fewer COVID-19 cases, and more 

business startups. We need to stop the unnecessary loss of life. We need to fight for clean air, 

water, and soil without compromise. Universities have millions of dollars to identify the problem 

and the solutions to solve it. The University should be a fearless defender of science and free 

speech, and an unassailable beacon of truth. Universities need get on the side of science instead 

of climate denialism. We need to have honest and uncomfortable debates. We can solve this 

problem before it’s too late. 

Our talk today is about hope, a climate of hope. It gives people workable tools to reverse 

climate change. We have put out examples of what might work and empowering citizens to not 

accept defeat.  As President Biden said at The White House on November 14, 2023: 

Anyone who willfully denies the impact of climate change is 

condemning the American people to a very dangerous future.  The impacts we 

are going to see are going to get worse, more frequent, more ferocious, and 

more costly.  Last year alone natural disasters in America cost us $178 billion 

dollars in damages. And it is the ultimate threat to humanity. 
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Michael Mehaffy Apr 5 11 min read

How can we change the "operating system for growth" to create more
livable cities and towns for all?
Updated: Apr 7

The answer is an evolving set of tools and strategies employed by municipal governments, 
non-profits, practitioners and citizens - ones we will explore, and help advance through 
research, at the 60th IMCL conference, April 26-28

Orenco Station in Hillsboro, Oregon, an example of a new neighborhood that scores very well on livability metrics, as well as 

other metrics of ecology, health, and social well-being -- but many barriers remain to making more livable places.

EDITOR'S NOTE: This is another in a series of posts featuring topics to be discussed at the 60th International Making Cities 

Livable (IMCL) conference, in the beautiful livability case study of Newport, Rhode Island USA, April 26-28, 2024. 

In 1965, the architect Christopher Alexander wrote these lines:

“The non-art-loving public at large, instead of being grateful to architects for what they do, regards the onset of modern 

buildings and modern cities everywhere as an inevitable, rather sad piece of the larger fact that the world is going to the 

dogs…. Their growing reluctance to accept the modern city evidently expresses a longing for some real thing, something 

which for the moment escapes our grasp.”
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Alexander devoted the rest of his career seeking to grasp this real but elusive thing. For him, it was the quality of a livable 

neighborhood, which he later said was "not very complicated"... "a balance of privacy and contact... safety from traffic and 

noise... from crime and violence... beauty... intimacy.... streets and public places where everyone feels at home...."

Yet the modern "operating system for growth" too often seems to deliver something very different: urban structures that are too 

dangerous, too ugly, too unwelcoming -- even exclusionary -- and just too costly, in many more ways than one. 

This is the opposite of a livable city -- or a sustainable one. 

Yet we can see hopeful examples of livable cities, towns and suburbs, that are still being built today, including many of the 

inspiring case studies presented at conferences of the International Making Cities Livable conference series, begun in 1985. 

Among others, they include the successful suburban retrofit of Carmel, Indiana, the remarkable regenerated city of Le Plessis-

Robinson, in the Paris region of France, and the celebrated urban extension of Poundbury, UK, as well as the widely-studied 

transit-oriented suburb of Orenco Station, in Oregon, illustrated at the top of the page. 

The problem is, these places are too often the exception rather than the rule. Their builders consistently report that there are 

still too many barriers, too many entrenched obsolete standards, and too many perverse incentives and disincentives, making it 

all too difficult and rare for them to be able to build livable places. What we need, they say, are effective tools and strategies to 

overcome the barriers, reform the standards, and change the incentive structures. In a sense, we need to reform the "operating 

system for growth" that has locked us in to the current unsustainable course -- in city-making, and perhaps too, in our world as 

a whole.  

This is the critical topic of implementation -- a main focus of our upcoming conference in Newport, Rhode Island, April 26-28, 

and of other conferences in the IMCL series begun in 1985.  

So what are the tools and strategies that we must employ to change this urban state of affairs? One vitally important area is the 

emerging research and best practice in transportation planning reforms toward greater walkability and bikability, reduced car 

dependency, and more meaningful transportation choice. The University of Colorado researcher Wes Marshall will discuss this 

emerging research, and its translation into implementation of a new generation of walkable, bikable streets, featuring better 

street networks and street design. Alex Krumdieck, Director of the Urban Design Studio of Auburn University, will explore the 

disruptive influence of parking standards, and alternative strategies to mitigate the heavy impact of parking areas on urban 

livability while maintaining mobility.  

Research shows that what is needed is not only the functional infrastructure of walking, biking and other modes, but an 

improved quality of the user experience, including aesthetics. If we are going to expect people to walk, bike and take transit, 

they themselves will have to find those attractive choices, including aesthetic attraction and enjoyment. Researcher Akosa 

Wambalaba of the United States International University-Africa in Nairobi, Kenya, will provide an international perspective on 

this issue, using case study data from Nairobi. 

The conference will also include other researchers exploring user experience and livability. Among others, Justin Hollander, 

Professor at Tufts University, and Ann Sussman, President of the Human Architecture and Planning Institute, will discuss 

research on "cognitive architecture" and the results of eye-tracking research to provide useful guidance for the design of more 

walkable, livable urban features. Marjo Uotila, City Council Member of Kaarina, Finland, and Chair of INTBAU-Finland (a partner 

of the IMCL), will present new research on user preferences in architecture toward more livable cities. 
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We will also explore urban resilience, including economic resilience. Too often, cities chase after seemingly attractive 

development models that carry hidden "externality" costs, and city leaders fail to recognize the very real cultural and economic 

wealth they have in their own back yards, with opportunities for infill and regeneration. Chris Allen, Sponsorships and 

Partnerships Coordinator at Strong Towns, will share an update on their widely recognized work to make cities and towns more 

resilient and livable, with a focus on municipal finance.  

Another vital subject for livable cities is the need for more climate-friendly development, in an age when this issue has come to 

pose an existential threat to humanity and to the biosphere. Research has shown the importance of walkable, diverse, mixed-

use urbanism, especially in comparison to sprawl, in slowing the emissions that drive climate change. What's more, mitigation 

strategies (i.e. reducing emissions) often overlap with adaptation strategies (i.e. coping with a changing climate). For example, 

planting trees, reducing paved areas, and using "cool surfaces" (reflective of solar radiation) serve both goals of adaptation and 

mitigation -- and provide many other benefits for livable cities besides. 

Several speakers will address issues of climate and resilience, including John Hans Gilderbloom, Professor of Sociology at the 

University of Louisville. His work focuses on the disproportionate impacts of environmental damage, including climate change, 

on vulnerable populations -- and what can be done about it. His most recent work looks at positive steps to be taken to deal 

with climate change, with case studies of families in Rome, Mumbai, Louisville, Georgetown, TX, Los Angeles, Amsterdam, and 

Nairobi.  The work is documented in an upcoming film titled Climate of Hope, and he will show a trailer at the conference. Other 

conference researchers will present work on Urban Heat Island (UHI) effects on health, including Veronica Westendorff of UNC 

Charlotte, and urban alternatives to adapt to sea level rise by William Kenworthey, Regional Leader of Planning for HOK, and a 

national leader in resilient urban design.   

One of the barriers to better development is the stakeholders' fear of the 

potential negative impacts of new development. History shows that they may 

not be wrong -- and moreover, it's their neighborhood that is impacted, and 

they have a right to participate in the public decision-making process about its 

future. On the other hand, they don't have the right to exclude others unjustly, 

or prevent the development of resources (including housing) that the 

community needs. So it's entirely proper to challenge them to step up and be 

proactive rather than reactive (an approach we have referred to as "QUIMBY" 

urbanism, for "Quality In My Back Yard." 

One way to do that is to work with the community to adopt pre-approved plans 

in order to expedite urgently needed housing, including more diverse and more affordable housing. Allison Quinlan of Flintlock 

LAB will discuss this emerging practice across the USA, including the development of townhouses and other "middle housing" 

and infill types. Instead of reacting to infill development they don't like, neighbors are challenged to identify development they 

will support. Regulatory authorities and financial institutions are also challenged to adopt streamlined and pre-approved 

processes, and overcome the barriers to getting the diverse and affordable housing we need.

We will also explore other ways to deliver more diverse and affordable housing -- not only in quantity, but in quality, and 

properly located. David Woltering of Woltering Community Planning will explore effective strategies to deliver "Not Just More, 

But Truly Livable, Housing for Generations to Come." Kent Watkins of the National Academy of Housing and Sustainable 

Communities, will discuss the importance of location-efficient housing, and new methods to deliver it more equitably --including 

fascinating (but also questionable) new AI technologies. 
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Another way to overcome stakeholders' fears, and thereby ease approvals as well as outcomes, is to build temporary and 

incremental versions of proposed changes, such as narrowed or pedestrianized streets, pocket parks, street improvements, 

and other features of more walkable and livable neighborhoods. Sometimes residents imagine the worst, and temporary 

changes can provide a non-threatening way of letting them see the reality and its benefits ("seeing is believing"). Krista 

Nightengale, Executive Director of the Better Block Foundation, will describe their remarkable tools and strategies that employ 

this approach.  

Another crucial need is for zoning reform to end exclusionary zoning by use and housing type, and allow greater diversity and 

mixing of activities. Rachelle Alterman, Professor of Urban Planning and Law at The Technion, IIT, will discuss the emerging 

research on planning law and its new reform tools and strategies, as well as the problematic impacts of tall buildings, and 

strategies to add more "middle housing" as an alternative. (As the research and many examples show, it's possible to achieve 

quite high numbers of units without tall buildings and their negative impacts.) 

Affordability is a related and critical issue for many cities, and University of British Columbia Professor Patrick Condon will 

explore the evidence for land valuation as a major driver of housing cost, as well as the limits of density alone -- and tall 

buildings -- in achieving affordability.  That's essential if we're going to have livable cities for all -- as is a fairer distribution of 

resources and amenities. We will be joined by Senchel Matthews, Associate Director for the Built Environment for the Full 

Frame Initiative, a Massachusetts-based social change organization that works to create a country where everyone has a fair 

chance at wellbeing. FFI partners with communities, nonprofits, and public systems to change structures and beliefs to improve 

wellbeing for all. We will also be joined by Professor Edgar Adams of Roger Williams University, exploring how we can achieve 

a just city through "reclamation and repair."   

One of the major developments in urban research is a clearer picture of the importance of public space as a fundamental urban 

arena, bringing all citizens together to enjoy, create and prosper. Indeed, it seems increasingly clear that public space plays a 

role in creating all of the benefits that cities give us -- and its decline in many places plays a role in the negative impacts of 

urban growth, including car dependency and emissions, high-consumption lifestyles, declining health, social isolation, and other 

high "externality costs".   

Research documents the importance of key characteristics that public space must have in order to function properly (including 

access, affordance of activities, visibility, and other elements). Setha Low, Professor of Anthropology and Environmental 

Psychology with the Public Space Research Group at City University of New York, will discuss the findings of her new book, 

Why Public Space Matters. She will be joined by sociologist David Brain of New College of Florida, Kristie Daniel, Program 

Director of Livable Cities at HealthBridge, Andrew Rudd, Human Settlements Officer at UN-Habitat, and others who have been 

working on public space implementation projects around the world.    

The 60th IMCL will also include prominent leaders in the 

international placemaking movement, which is effectively using 

tactical approaches for improving public space.  The legendary 

Fred Kent (at left), early collaborator of public space pioneer 

William H. Whyte, will describe the work of his "Social Life Project." 

Ethan Kent will describe the work of PlacemakingX in supporting a 

growing international network of local placemaking innovators. 

Madeleine Spencer of PlacemakingUS will lead a workshop on 

new placemaking tools and strategies. 

The Place Man (2024)The Place Man (2024)
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The Kents and others acknowledge a debt of gratitude to Christopher Alexander, whose "pattern language" methodology 

encapsulates a wide range of tools and strategies for making livable cities and buildings. Alexander's method continues to bear 

fruit through the work of IMCL colleagues, including the most recent A New Pattern Language for Growing Regions: Places, 

Networks, Processes. That volume is squarely focused on implementation, and on new developments including new 

technologies, techniques of sustainable building, and methods to manage rapid urbanization in the Global South. It also 

includes a companion wiki, npl.wiki (developed by wiki inventor Ward Cunningham, also a pioneer of pattern languages in 

software leading directly to wiki and Wikipedia). 

Also working in the Global South is Ben Bolgar, Executive Director of the Projects Team at the King's Foundation in London. 

The Foundation works with the Commonwealth Association of Planners, which includes senior planning officials of India, 

Pakistan, Malaysia, Canada, Australia, and many African and Caribbean countries. Ben will give a report on this important work 

and how research is driving urgently-needed reforms to practice and policy -- but more needs to be done.  

Other partners in the conference will discuss the state of implementation for livable cities, and the role that research can play to 

drive more effective change.  Mallory Baches, President of the Congress for the New Urbanism, will give a report on the 

strategic plan of that organization, and its work to drive reforms to professional and educational standards. Christy Milliken will 

describe work by Seaside Institute to share knowledge about project successes and lessons, both in the US and internationally. 

We will also be fortunate to hear from leading practitioners to share their front-line expertise from the field. This year, we will be 

joined by Steve Mouzon, a nationally prominent urban designer of many noted projects, founder of the Urban Guild (a partner 

of the IMCL), and author of the landmark book The Original Green. We will also be joined by Christine Storry of Utopia 

Architects in New South Wales, Australia, and Nir Buras, principal of the Classic Planning Institute in the USA.  Also joining us 

will be Daniel Morales of Morales Architects, speaking on user preferences, beauty and neuroscience, and David Dixon, Vice 

President and Urban Places Fellow at the global design firm Stantec.

Other prominent researchers, practitioners and city leaders include Sallie Hambright-Belue,  Associate Professor at Clemson 

University, speaking on educational reforms; William Batson, Professor and Director of the Community Urban Rural 

Enhancement Service (CURES) Center of Prairie View A&M University, speaking on suburban retrofit; Robert Knapp, Professor 

Emeritus of Physics and Sustainable Development at The Evergreen State College, speaking on the qualitative aspects of 

sustainability and the work of Christopher Alexander; and Anirban Adhya, Associate Professor at Lawrence Technical 

University, exploring morphological typologies and their impacts on livability. 

Stefan Norgaard of Columbia University will also discuss hopeful examples of incremental "bottom-up growth" in post-

Apartheid South Africa, and the lessons for other parts of the world.  Ryan Sandwick of CalPoly San Luis Obispo will share 

strategies to better translate academic research into community actions to revitalize downtowns. 

We at the IMCL believe it is particularly important to learn from projects and their post-occupancy successes and lessons 

learned. That is a key reason that the IMCL hosts its conferences in key case study locales, encouraging research and 

communication about them. We often hear from the visionary leaders who worked on these places, like Jim Brainard, former 

long-time mayor of Carmel, Indiana, a remarkable success story of suburban retrofit. We will hear from other government 

officials too, on the tools and strategies they have employed effectively and the barriers remaining, including Rory Nisan, 

Deputy Mayor of the City of Burlington, Ontario, and Mary Gardill, Project Manager for Large-Scale Private Public Projects for 

the State of Massachusetts. 

We will also have the opportunity to tour inspiring downtown Providence projects, including affordable and beautiful housing, 

by Cornish Associates Managing Director Buff Chace, Brent Runyon of Runyon Heritage Associates, and Don Powers of Union 
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Studio Architects. We will also have the opportunity to see transportation innovations in Newport by Bike Newport, on a bike 

tour led by President Bari Freeman. (For attendees and guests who want to sign up for the tours, the link is here: 

https://www.imcl.online/newport-tours)

The above-mentioned Orenco Station in Oregon (explored in several past IMCL tours) scores remarkably high on metrics of 

ecology, health, and social well-being, as well as community satisfaction. A study by sociologist Bruce Podobnik reported that 

Orenco Station achieves much higher rates of walking as well as higher indicators of social capital and resident satisfaction.  A 

study by Professor of Planning Reid Ewing and colleagues found that "parking demand was less than one half the parking 

supply guideline in the ITE Parking Generation manual; vehicle trip generation rates were about half or less of what is predicted 

in the ITE Trip Generation Manual; and automobile mode shares were as low as one quarter of all trips, with the remainder 

being mostly transit and walk trips." Orenco Station is also much more compact than the vast majority of suburban 

neighborhoods, yet it's very popular and livable -- and it features abundant outdoor amenities supporting a healthy and low-

carbon lifestyle, as well as "not so big houses," many of which sport solar systems and other green technologies.

Orenco Station and many other examples demonstrate that we can build (and rebuild) a new generation of more walkable, 

ecological, equitable, livable cities, towns and suburbs. But to do so, we must commit to learning from our successes and 

failures through research, and to deploying (and sharing, and further developing) proven effective tools and strategies for 

implementation. There is much more work to be done, as we will learn about in Newport -- but also many hopeful and inspiring 

examples to celebrate. 

Please join us for a fascinating, productive and, we think, very important gathering in Newport. More information is here: 

https://www.imcl.online/2024-newport
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TALL BUILDINGS RECONSIDERED: 
The Growing Evidence for a Looming Urban Crisis  
 
 

EXECUTIVE SUMMARY 
 

At a time of unprecedented speed of construction of tall buildings around the world, evidence-based 
evaluations of their drawbacks as well as claimed advantages are remarkably infrequent (Ng, 2017).  
Given the potential for long-term impacts of unknown magnitude, this situation seems to warrant 
urgent remedy. As a contribution to that goal, this research summary looks specifically at negative 
impacts, which we find are under-reported.  Specifically, we find significant negative impacts in the 
following categories: 
 

1. Economic externalities.  There is evidence that tall residential buildings with for-sale units 
are significantly more likely to fail economically over time. A hardly addressed but 
important issue is the built-in market failure in meeting the maintenance costs of towers – 
especially residential towers – with condominium type ownership.   Contrary to intuition, 
the maintenance costs broadly rise with height, reaching prohibitive sums that many 
households will at some point not be able to afford.  Towers are thus destined to faster 
deterioration, greater difficulties in upgrading to newly expected standards, and major, 
unaddressed economic and urban challenges when the time comes to replace these 
towers.There is also evidence that the higher cost of tall residential for-sale buildings can 
fuel gentrification and make surrounding housing less affordable (Lehrer and Wieditz 2009).  

 
There is also some evidence that tall buildings tend to suppress small-scale entrepreneurial 
activity by replacing older, smaller, more affordable commercial spaces with larger more 
expensive  ones.  
 

2. Social impacts. There is abundant cautionary research on the negative social impacts of 
residential tall buildings and their associated urban typologies, both for residentsand for 
adjacent communities. These include greater isolation and loneliness for some populations, 
greater rates of depression and even suicide, and suppression of street-based social 
interaction (particularly for tall buildings with garages for private automobiles).     
 

3. Impacts on the natural environment.  There is evidence that tall buildings do not contribute 
significantly to urban sustainability, and that arguments to that end are often greatly 
exaggerated. Evidence shows that many tall buildings with claims to sustainability have 
performed poorly on environmental criteria in actual post-occupancy evaluations.  Tall 
buildings also have higher embodied energy and resources than lower building typologies, 
greater exposure to energy heat and loss, and higher negative impacts on access to natural 
daylight and passive heating by adjacent buildings. 
 

4. Impacts on the human environment. There is ample research indicating that tall buildings 
have many negative impacts on the livability of their adjacent public and private spaces. 
These include shading effects, wind effects, loss of sky view, canyon effects (concentration 
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of pollutants at street level), and aesthetic effects for larger numbers of residents, which, 
when judged by residents to be negative, affect more residents negatively for taller 
buildings.  This problem is compounded by evidence of a significant divergence between 
what professionals and non-professionals judge to be a proper and pleasing building design, 
which becomes more consequential for more residents when buildings are taller, and thus 
more conspicuous.  There is also an inherent cognitive bias in any profession, which in the 
case of architecture and development, can have negative ramifications for laypersons’ 
quality of life.  

 
Background 
 
In the last several decades, the number and height of tall buildings has greatly increased in many 
cities around the world. The benefits of these new buildings are widely discussed: symbols of civic 
identity, profitable engines of economic development, new homes and offices affording beautiful 
views, and accommodations for new urban growth in a more compact and (it is alleged) sustainable 
form.    
 
Indeed, it has become a truism among many sustainability advocates that tall buildings are, by sheer 
virtue of the higher volume of building they provide per given footprint, paragons of sustainability. 
Some architects and other boosters now offer highly exuberant prescriptions for the building of 
many more “sustainable skyscrapers,” often with fanciful designs and technological features. Some 
proponents advocate a wholesale move to super-dense “skyscraper cities,” while others simply tout 
the green credentials of particular tall buildings, like London’s Gherkin or Manhattan’s New York 
Times Building. 

 
These are strong claims, which should require strong evidence.  In fact, troubling evidence points to 
many problems with tall buildings, on social, economic and even ecological grounds.  Far from 
being paragons of sustainability, evidence indicates on the contrary that they are a highly 
problematic urban typology.  At the very least, in light of this evidence, the burden should be on 
those who (for often understandable reasons of self-interest) are exuberant boosters of the type, to 
show that their negative impacts have been mitigated, and claims for their positive contributions 
have been fully substantiated.  In particular, this should be a minimum prerequisite for any move to 
deregulate building height rules – which is indeed under way in a number of cities. 
 
We must certainly acknowledge the numerous advantages and appealing qualities of tall buildings 
for their own residents (and to the developers’ profit margin). They can afford wonderful views to 
residents, or at least they can when not blocked by other similar tall buildings. However, it seems 
clear that, given the pace of growth of tall buildings – in both number and height – a sober 
assessment of the evidence is long overdue. 
 
Looking at the evidence  
 
To be clear, the research does show that places like Manhattan and Vancouver, BC, perform well on 
ecological criteria: They conserve farmland and natural areas, they have relatively low energy use 
and emissions per person, and they have relatively efficient use of resources per person (notably in 
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things like buildings, pavement, etc.). 
 
But how much of this is due to the presence of tall buildings? Is it possible that tall buildings are not 
a significant contributor in and of themselves?  
 
More pointedly, does the research show that there significant negative impacts that we, as 
responsible practitioners, must bear in mind? 
 
In a word, yes -- on both counts.  One problem is that the current knowledge about the impacts of 
tower buildings  is still rudimentary, especially regarding residential towers, and it is replete with 
unsupported assumptions about the ostensible benefits of tower buildings. 
 
To be sure, there is a small but growing body of research on the benefits and drawbacks of tall 
buildings, and this research gives a decidedly mixed picture.  This research shows that there are 
significant negative ecological and even economic impacts of tall buildings, as well as other 
negative factors, and the ecological benefits are not as great as is often assumed. We summarize 
some of this research below, and offer a sampling of citations. 
 
Definition 
 
First, for the purposes of this paper, we define a “tall” building as any building more than fifteen 
storeys.  This is a somewhat arbitrary definition, since both positive and negative impacts of taller 
buildings increase with height, and there are many complex factors at play, including materials, 
engineering requirements, local building codes, view sheds, and other variable factors.  Nor are the 
impacts continuous by height, but rather, they are influenced by a series of “tipping points” above 
which different materials, structural designs, lift and egress designs, and other changes are required. 
Nonetheless, there is a significant difference between a ten-storey building and a twenty-storey one, 
sufficient to draw a line of definition between them. 
 
Three common types 
 
Where tall buildings do exist in these cities, they often fall disproportionately into two categories. 
They are usually either single-use or limited mixed-use office buildings, or they are residential 
towers inhabited primarily by upper-income families. A third type of building is the public housing 
project created by government.  Since these structures are rarely above fifteen storeys, we will not 
focus on that type in this paper. 

 
However, it is worth noting that  many of the taller (but below fifteen storeys) buildings that house 
the poor  have an unhappy history. There is extensive research on their dysfunctions, calling into 
question their social suitability for families, their impact on children, their psychological impacts, 
their relation to their open spaces and propensity for crime, and other social issues. Moreover, in 
most cases these are not simply correctable design defects, but inherent problems stemming from 
isolation from the ground, lack of eyes on the street, and other attributes of taller buildings.  These 
problems are clearly present and even exacerbated when residential buildings are above fifteen 
storeys. 
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Office buildings, a common type of tall building within city centres, by definition  don’t  by 
themselves increase residential density, but depend for many of their claimed benefits on their 
location and the pattern of commuting. If they are confined to largely single-use office districts 
whose employees empty out in the evening, decamping to remote residential enclaves, then this is 
clearly not much of an ecological benefit. 
 
A. Economic and legal impacts 
 
1. The illusion of internal economic efficiency masks the real cost of long-term maintenance of 
towers. 
  
Contrary to conventional wisdom, tall buildings often entail higher rather than lower maintenance 
costs per unit, despite the large number of owners; the taller, the more complex, although not quite 
in a linear relationship (for details see Alterman 2010). A further problem is related to the structural 
attributes of tower buildings, which operate like complex, closed machines that are not amenable to 
structural changes. Unlike regular buildings, in towers it will not be possible to grant additional 
development rights in the future (incentive zoning) to finance the necessary updating costs. Tower 
buildings are less amenable to structural modifications, so there is a greater danger that their relative 
value will eventually diminish, causing them to lose their position in the housing market, and thus 
to deteriorate faster than smaller apartment buildings. In addition to current expenditures for routine 
maintenance, comparatively larger investments are required for periodic repair and replacement of 
expensive machinery, large scale upgrading and renovation of the whole building and so on, than 
applies to regular buildings. 
 
The problem of financing maintenance is much more severe in residential towers (almost always in 
condominium ownership) than in office towers.  These edifices have built-in susceptibility to 
market failure in their decision structure. The large number of households in a tower along with the 
high absolute costs of maintenance are breeding ground for “free riders”.  This means, that even if 
the monthly payment is not met by a few households, the elevator is likely to continue to run and 
the stairs cleaned for many months before the “free rider” effect leads to organizational or economic 
collapse.  Especially challenging would be the higher periodic investments needed for upgrading the 
technologies, or  Any initial socially based understanding among the original owners is likely to 
erode over time, as apartments change hands or are rented out, and as the costs rise due to building 
deterioration.  As the time range expands, and higher investments are needed for renovation, it 
becomes increasingly likely that many of the original owners will have moved out. An 
‘intergenerational’ problem then arises, whereby upon sale, each owner has an interest in passing on 
the onus of financing maintenance to the new purchasers.  When this happens on the large scale of a 
residential tower, the effect on deterioration is inevitable. 
 
2. The legal frameworks differ across countries, but  their impacts are barely researched. 
 
Since residential towers are almost always in condominium ownership (called strata in Pacific 
countries), there is a special legal structure that determines or guides decision making and the 
mutual obligations of the apartment ownership;  However, the differences in the legal structures are 
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not socio-economically neutral.  The decision-making rules may have direct or indirect implications 
for participation, social inclusion or exclusions.  Furthermore: various legal requirements in the law 
to prevent payment defaults along with the legal powers of the condominium association  could 
have major impacts on the costs of maintenance and thus on the future of the buildings’ good 
functioning.  The different legal formats can also impact the socio-economic composition of the 
ownership and reinforce the inherent exclusionary attributes of towers.   
 
Condominium laws differ from country to country.  There is no published large-scale comparative 
research on a wide span of countries’ laws and practices and their urban impacts in practice.   There 
are however a few published papers on one or a few countries. Harris (2011)  analyzes British 
Columbia.   Alterman’s 2010 paper compares Florida and Israel, and Garfunkel’s paper (2017) 
presents part of the findings of a larger research project in-progress by Alterman and Garfunkel 
encompassing four countries.   
 
Alterman’s comparison of Florida and Israel reports on two legal regimes which may represent the 
two extremes on the range of condominiums laws: In Florida the  law is very sophisticated in its 
attempt to assure funding for long-term maintenance of condominiums.  It grants the condominium 
association a draconic legal right - to take over any apartments if the owner has not paid the 
monthly fees for more than a month! The Association can then sell the apartment, deduct what is 
owed, and give the rest to the owner.  In addition, the law requires that apartment buyers put aside a 
heft fund for future repairs, to be managed by the association.  These drastic rules come hand in 
hand with scores of pagers of legal caveats and rules placed both on the developer and on the 
buyers.  To meet these legal and financial requirements, buyers would need to hire a slate of legal 
and economic experts, thus raising the costs of apartment purchase.  These are exclusionary factors 
built into the legal requirements.  (Despite all these protections many condominiums did not survive 
the 2008-9 crisis when the condo associations found themselves with too many defaulted 
apartments and a weak market). 
 
At the other extreme is the Israeli “thin “law, which is typical of many other countries as well.  It 
has the minimal elements necessary to run a condominium, and has served the country well for 70 
years – a country where the vast majority of urban residents live in condominiums (spanning most 
price levels).  However, the simply condo laws are not geared to assure the long-term maintenance 
of tower buildings.  With scores and hundreds of owners the social fabric that could work with 10-
20 owner is silenced.  The absolute maintenance costs, as noted, are also much higher.  Although 
the law does not require hiring of building-management corporations, towers have not practical 
choice but to do so. The entrance of maintenance companies changes the entire decision-making 
structure, adding third players in the game, with many unanticipated repercussions.  Research on 
these repercussions is still embryonic.  The Israel Ministry of Justice is currently considering legal 
changes, but these are not likely to tackle the inherent costs of maintenance – probably even 
exacerbating the problem.   
 
3. The claims that tall buildings provide a stimulus for economic development are weak. 
 
Another issue that should be considered is the relation of real estate development, and tall building 
development specifically, to the economic development strategy of a city.  Indeed, tall buildings are 
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often linked to economic development and the growth of jobs by many proponents. Some advocates 
of tall buildings, like Harvard economist Edward Glaeser, favor a kind of “supply-side” 
development strategy using real estate development to create jobs, and to lure wealthy people into 
the city to generate additional economic opportunities for others. 
 
To be sure, there is strong evidence that real estate development can serve as a spur to economic 
growth.  Cities like Phoenix, Las Vegas and Atlanta have explicitly used suburban real estate 
development in exactly that way.  Arguably the economic development of the American middle 
class was fueled in part by suburban real estate development, along with the growth in automobiles 
and household goods. The question now is what is the quality of this economic growth, and how 
sustainable is the model?   
 
There is some evidence that real estate development per se is a short-lived contributor to a regional 
economy, and that it can also produce unintended negative consequences.  Vancouver, for example, 
experienced explosive growth of tall buildings beginning in the 1990s, and the surging wealth in the 
city also contributed to its high cost of living.  The city is now in the midst of a broad civic debate 
about the wisdom of tall buildings, with many people expressing misgivings  – a debate that is not 
typically acknowledged in proponents' arguments.     
 
There is a strong alternative argument about the dynamics of cities, most famously articulated by 
the urbanist Jane Jacobs.  She argued for a diverse city, with diverse uses, and diverse building ages 
and costs. In such a city, she argued, there are opportunities for entrepreneurship at a range of 
economc price points and “rungs of the ladder.”  The problem with the supply-side model may be 
that it focuses too much on one end of the economic spectrum, and it thereby exacerbates inequality 
and the under-performance of some sectors of the economy. Jacobs' “slow burn” approach, while it 
may not produce the quantity of riches for some sectors that the urban supply-side model does, 
nonetheless produces a steadier, more sustainable form of urban growth – and one most likely to 
preserve a city's livability, which is also a key economic asset. 
 
B. Resource and ecological impacts 
 
1. The claims for benefits from density are not supported by the evidence. 
 
One of the most common arguments for the benefits of tall buildings is that they create dense 
settlement patterns that are inherently beneficial in reducing energy, resource consumption and 
emissions. A related argument is that the denser form of tall buildings reduces sprawl.  
 
But as a recent UK House of Commons report concluded, "The proposition that tall buildings are 
necessary to prevent suburban sprawl is impossible to sustain. They do not necessarily achieve 
higher densities than mid or low-rise development and in some cases are a less-efficient use of 
space than alternatives." 
 
Often cities like New York and Vancouver are cited as stellar examples of dense ecologically 
superior cities with tall buildings. It’s usually assumed that it’s the tall buildings in these cities that 
give them the edge. 
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As noted earlier, these cities are indeed very positive when it comes to carbon and other ecological 
metrics. But it’s often overlooked that tall buildings are only a fraction of all structures in these 
places, with the bulk of neighborhoods consisting of rowhouses, low-rise apartment buildings, and 
other much lower structures. They get their low-carbon advantages not only from density per se, but 
from an optimum distribution of daily amenities, walkability and access to transit, and other 
efficiencies of urban form. 
 
 
Figure One. Density and tall buildings are not synonymous. A drawing by Sir Richard Rogers shows the same density 
in three completely different urban typologies. From the Urban Task Force, 1999. 

 
 
From an urban sustainability perspective,  it is not just density, but the efficient placement of people 
and their activities, that is important.  A dense downtown, far away from a dense bedroom 
community, may actually be worse, from a carbon point of view, than a less dense mix of the two. 
 
Furthermore, research shows that the benefits of density are not linear, but taper off as density 
increases. In other words, there is an optimum density, above which the negative effects of density 
start to increase over the positive ones. That "sweet spot" seems to be in the neighborhood of about 
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50 people per acre. Many cities around the world achieve this density without tall buildings, while 
creating a very appealing, livable environment (e.g., Paris and London, as well as the 
aforementioned parts of New York, Vancouver et al.). 
 
 
2. There is other cautionary evidence about the negative ecological consequences of tall buildings. 
 
Research literature documents the following problems: 
 

1. Increasingly high embodied energy of steel and concrete per floor area, with increasing 
height, requiring more resources and energy per unit of useable floor space.  

2. Relatively inefficient floorplates due to additional egress requirements (e.g. multiple stairs). 

3. Less efficient ratios of common walls and ceilings to exposed walls/ceilings (compared to a 
more low-rise, "boxier" multi-family form — as in, say, central Paris). 

4. Significantly higher exterior exposure to wind and sun, with higher resulting heat gain/loss. 

5. Challenges of operable windows and ventilation effects above about 30 stories. 

6. Diseconomies of vertical construction systems, resulting in higher cost per usable area (not 
necessarily offset by other economies — these must be examined carefully). 

7. Limitations in insulation and solar gain of typical lightweight curtain wall assemblies (there 
are efforts to address this, but many are unproven). 

8. Challenge of maintenance and repair (in some cases these require high energy and cost). 

 

 
3. Evidence from post-occupancy research on environmental performance is not encouraging. 
 
When actually measured in post-occupancy assessments, many tall buildings have proven far less 
sustainable than their proponents have claimed.   In some notorious cases they’ve actually 
performed worse than much older buildings with no such claims. A 2009 New York Times article, 
“Some buildings not living up to green label,” documented the extensive problems with several 
noted sustainability icons. Among other reasons for this failing, the Times pointed to the 
widespread use of expansive curtain-wall glass assemblies and a failure to account for increased 
user consumption of energy. 
 
Partly in response to the bad press, the City of New York instituted a new law requiring disclosure 
of actual performance for many buildings. That led to reports of even more poor-performing 
sustainability icons. Another Times article, “City’s Law Tracking Energy Use Yields Some 
Surprises,” noted that the gleaming new 7 World Trade Center, LEED Gold-certified, scored just 74 
on the Energy Star rating — one point below the minimum 75 for “high-efficiency buildings” under 
the national rating system. That modest rating doesn’t even factor in the significant embodied 
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energy in the new materials of 7 World Trade Center.  
 
Things got even worse in 2010 with a lawsuit [“$100 Million Class Action Filed Against LEED and 
USGBC”] against the US Green Building Council, developers of the LEED certification system 
(Leadership in Energy and Environmental Design). The plaintiffs in the lawsuit alleged that the 
USGBC engaged in “deceptive trade practices, false advertising and anti-trust” by promoting the 
LEED system, and argued that because the LEED system does not live up to predicted and 
advertised energy savings, the USGBC actually defrauded municipalities and private entities. The 
suit was ultimately dismissed, but in its wake the website Treehugger and others predicted, based on 
the evidence uncovered, that “there will be more of this kind of litigation.”  
 
This is a paradoxical outcome. How can the desire to increase sustainability actually result in its 
opposite? One problem with many sustainability approaches is that they don’t question the 
underlying building type. Instead they only add new “greener” components, such as more efficient 
mechanical systems and better wall insulation. But this “bolt-on” conception of sustainability, even 
when partially successful, has the drawback of leaving underlying forms, and the structural system 
that generates them, intact. The result is too often the familiar “law of unintended consequences.” 
What’s gained in one area is lost elsewhere as the result of other unanticipated interactions. 
 
For example, adding more efficient active energy systems tends to reduce the amount of energy 
used, and therefore lowers its overall cost. But, in turn, that lower cost tends to make tenants less 
careful with their energy use — a phenomenon known as “Jevons’ Paradox.” Increasing efficiency 
lowers cost, and increases demand — in turn increasing the rate of consumption, and wiping out the 
initial savings. The lesson is that we can’t deal with energy consumption in isolation. We have to 
look at the concept of energy more broadly, including embodied energy and other factors.  
 
There are often other unintended consequences. A notable case is London’s sustainability-hyped 
“Gherkin” (Foster & Partners, 2003), where the building’s open-floor ventilation system was 
compromised when security-conscious tenants created glass separations. Operable windows whose 
required specifications had been lowered because of the natural ventilation feature actually began to 
fall from the building, and had to be permanently closed. The ambitious goal of a more 
sophisticated natural ventilation system paradoxically resulted in even worse ventilation. (See also 
Capeluto et al 2003). 
 
4. Life-cycle costs and energy retrofitting affect towers’ role in emissions  
 
The life-cycle costs of constructing towers in various specific geographic contexts are also not 
factored into the cost calculations by developers or consumers. These too are worthy of more 
research.   
 
Because most older buildings are low or mid-rise, there is little research on environmental 
retrofitting of towers, especially not on residential towers.  The global agenda is increasingly 
focusing on zero-energy consumption and on installing renewable energies in building, and 
standards and technologies are in flux.  For example, new solar energy technologies to paste on 
windows and walls, will soon be economically viable .  Tower buildings consume much energy, but 
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also offer a lot of potential window and wall surface areas . But towers, especially condominium 
towers, are likely to prove recalcitrant.   The legal framework and the already high costs of 
maintenance (without counting in  energy ) are likely to make such retrofitting difficult.  Towers 
might not be good friends of the climate-change agenda. 
 
5. No building is an island  
 
Another major problem with green building programs happens when they treat buildings in 
isolation from their urban contexts. In one infamous example [“Driving to Green Buildings”], the 
Chesapeake Bay Foundation moved its headquarters to the world’s first certified LEED-Platinum 
building — but the move took them from an older building in the city of Annapolis, Maryland to a 
new building in the suburbs, requiring new embodied energy and resources. The added employee 
travel alone — what’s known as “transportation energy intensity” — more than erased the energy 
gains of the new building.  
 
The theory of resilience points to the nature of the problem. Systems may appear to be well 
engineered within their original defined parameters — but they will inevitably interact with many 
other systems, often in an unpredictable and non-linear way. We look towards a more “robust” 
design methodology, combining redundant (“network”) and diverse approaches, working across 
many scales, and ensuring fine-grained adaptivity of design elements. Though these criteria may 
sound abstract, they’re exactly the sorts of characteristics achieved with so-called “passive” design 
approaches.  
 
Passive buildings allow the users to adjust and adapt to climactic conditions — say, by opening or 
closing windows or blinds, and getting natural light and air.  (Capeluto and Shaviv 2001). These 
designs can be far more accurate in adjusting to circumstances at a much finer grain of structure. 
They feature diverse systems that do more than one thing — like the walls that hold up the building 
and also accumulate heat through thermal mass. They have networks of spaces that can be 
reconfigured easily, even converted to entirely new uses, with relatively inexpensive modifications 
(unlike the “open-plan” typology, which has never delivered on expectations). They are all-around, 
multi-purpose buildings that aren’t narrowly designed to one fashionable look or specialized user. 
And perhaps most crucially, they don’t stand apart from context and urban fabric, but work together 
with other scales of the city, to achieve benefits at both larger and smaller scales. 
 
6. Older, shorter buildings often perform surprisingly well.   
 
Many older buildings (prior to the age of cheap energy) took exactly this “passive” approach, 
simply because they had no alternative. In an era when energy was relatively expensive (or simply 
not available) and transportation was difficult, buildings were naturally more clustered together in 
urban centers. Their shape and orientation exploited natural daylight, and typically featured smaller, 
well-positioned windows and load-bearing walls with higher thermal mass. The simple, robust 
shapes of these buildings allowed almost endless configurations. In fact, many of the most in-
demand urban buildings today are actually adaptive reuse projects of much older buildings.  
 
The results of this passive approach are reflected in good energy performance. While New York’s 7 
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World Trade Center actually scored below the city’s minimum rating of 75 out of 100, older 
buildings in the city that had been retrofitted with the same efficient heating, cooling, and lighting 
technologies fared much better: the Empire State Building scored a rating of 80, the Chrysler 
Building scored 84.  
 
But age alone is clearly not a criterion of success. The 1963 MetLife/PanAm building (Walter 
Gropius & Pietro Belluschi), now a half-century old, scored a dismal 39. Another mid-century icon, 
the Lever House (Skidmore, Owings & Merrill, 1952), scored 20. The worst performer of all was 
Ludwig Mies Van der Rohe’s iconic Seagram building, built in 1958. Its score was an astonishingly 
low 3.  
 
What’s the problem with these buildings? As the earlier New York Times article noted, they have 
extensive curtain-wall assemblies, large window areas and other limitations. On a fundamental 
level, as we can now begin to see from resilience theory, they lack many crucial resilient advantages 
of older building types. There may be something inherent in the building type itself that is non-
resilient. The form language itself could be an innate problem — something that, according to 
systems thinking, no mere bolt-on “green” additions can fix. 
 
7. Perhaps it’s time to re-assess “Oil-interval” architecture?  
 
Architectural critic Peter Buchanan, writing recently in the UK magazine, The Architectural 
Review, placed the blame for these failures squarely at the feet of the Modernist design model itself, 
and called for a “big rethink” about many of its unquestioned assumptions [“The Big Rethink: 
Farewell To Modernism — And Modernity Too”]. Modernism is inherently unsustainable, he 
argued, because it evolved in the beginning of the era of abundant and cheap fossil fuels. This cheap 
energy powered the weekend commute to the early Modernist villas, and kept their large open 
spaces warm, in spite of large expanses of glass and thin wall sections. Petrochemicals created their 
complex sealants and fueled the production of their exotic extrusions. “Modern architecture is thus 
an energy-profligate, petrochemical architecture, only possible when fossil fuels are abundant and 
affordable”, he said. “Like the sprawling cities it spawned, it belongs to that waning era historians 
are already calling ‘the oil interval’.” 
 
C. Social and health impacts  
 
1. In addition to ecological and economic impacts, the research literature also paints a rather 
damning picture of social impacts, for both residents and those around them.  
 

1. Psychological effects on residents, especially children. After surveying the literature, 
Gifford (2007) concludes that “the literature suggests that high-rises are less satisfactory 
than other housing forms for most people, that they are not optimal for children, that 
social relations are more impersonal and helping behavior is less than in other housing 
forms, that crime and fear of crime are greater, and that they may independently account 
for some suicides.” 

2. Social effects, particularly at the street. Tall buildings can function in effect as "vertical 
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gated communities,” failing to activate longer stretches of streets with ground-level 
doors and windows. (We discuss this problem in more detail below.)  This problem is 
exacerbated with tall buildings that have their own internal garages, through which 
residents may enter and depart without ever setting foot in the public realm. 

3. Shading of other buildings and public spaces.  This has obvious impacts on degree of 
sunlight and skyview, and impacts on those who are using the public realm.  

4. Ground wind effects.  Some of these effects can become quite strong (e.g the so-called 
“Venturi effect”) which can make public spaces unpleasant.  The proverbial “windswept 
tower plaza” seems to be more than a stereotype.   

5. Heat island effects.  Tall buildings clustered together are known to trap air and heat it, 
placing increased demand on cooling equipment in warm climates, and making adjacent 
public spaces less habitable.   

6. "Canyon effects". Similarly to heat island effects, canyon effects can trap pollutants, 
reducing air quality at the street and in public spaces. 

7. Psychological impacts for pedestrians and nearby residents. This is a more difficult area 
to evaluate and depends greatly on the aesthetics of  a particular building.  However, 
there is research to show that a design that is (or comes to be) experienced as ugly by 
adjoining residents can significantly degrade their experience of the public realm and 
quality of place.   

 
2.  Vertical gated communities? 
 
Residential towers – almost inevitably in condominium ownership - have a built-in capacity to take 
on aspects of gated communities, whether intentionally or not.  Towers must be self-contained in 
controlling vertical traffic.  They have expensive machinery that must be maintained and thus, as 
noted, must charge significant maintenance costs.  Towers have many housing units, and therefore 
must have an effective decision-making mechanism that is unlikely to be in a “town meeting”  
format. The inevitable anonymity and the physical inability to see who comes in and out, increased 
issues of security.  Gated communities thrive on the perception of need for security  (Atkinson & 
Blandy, 2005; Blandy 2011). Tower condominiums invest sizable resources in technologies such as 
key fobs, CCTV and reception desks. This, in turn, serves to support claims that tower 
condominiums, as urban enclaves, act as a source for urban fragmentation (Warner, 2011; Webster 
and Glastz, 2006) 
 
Thus, even if tower condominiums don’t exercise overt selection of owners based on income, 
lifestyle, number of children etc., they do become “vertical gated communities” to some extent.  
Gatedness limits interaction and social capital across socio-economic groups (Margalit 2009).  
Moreover, like horizontal gated communities, they bottle up the activity of residents that might 
otherwise help to enliven the public realm. Lastly, there is the simple and rather embarrassing fact 
that when it comes to residential density, you can’t count people more than once: if wealthy tower 
residents have two or three homes, then their residential population count has to be divided between 
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these.  This fact alone reduces the conventional density count of some higher-end residential tower 
neighborhoods (like those in Vancouver) significantly. 
 
 
2. Additional evidence from research on the divergence between architects' and laypersons' 
aesthetic judgments 
 
A basic question about any building is its contribution to the public realm, and to the aesthetic 
qualities that are most valued by citizens.  This comes down to the even deeper question, “for whom 
do we build?”  Do we build only for our own buyers, or for our own professional community?  Or 
do we need to take into account, in a democracy, the preferences of others whose experience of our 
buildings in within the public realm?  If so, what are those preferences, and how do they align, or 
diverge, from those of professionals?  
 
In the case of tall buildings, this question takes on much greater importance.  A six-story building 
that is disliked by non-architect residents might be a problem for the neighborhood, but a sixty-story 
building that is disdained by non-architect residents (and possibly visitors too) becomes a problem 
for the entire city.  
 
Here the research is also quite cautionary (see Appendix II for citations). In a widely cited survey of 
other research, psychologist Robert Gifford and his colleagues reported that “architects did not 
merely disagree with laypersons about the aesthetic qualities of buildings, they were unable to 
predict how laypersons would assess buildings, even when they were explicitly asked to do so.” The 
researchers pointed to previous studies showing cognitive differences in the two populations: 
“Evidence that certain cognitive properties are related to building preference has already been 
found.” 
 
The researchers stressed that architects did not simply disagree aesthetically with non-architects: 
they literally could not see the difference between their own aesthetic preferences and those of non-
architects. “It would seem that many architects do not know, from a lay viewpoint, what a delightful 
building looks like. If we are ever to have more delightful buildings in the eyes of the vast majority 
of the population who are not architects, this conundrum needs study and solutions.” 
 
Of course, every profession has its own biases and cognitive limitations, and it’s unfair to suggest 
that architects are unique. Every profession is a bit like the proverbial “carpenter with a hammer, for 
whom every problem looks like a nail.” We see the world through the lens of our own training and 
experience, and sometimes our specialized concerns become detached from the concerns – perhaps 
even the common sense – of our own clientele. 
 
In social psychology, this well-known problem is described by what is known as “Construal Level 
Theory.” The more removed we are from the concrete experience of, say, how buildings affect real 
people in ordinary life, the more we must construe our work and its goals in abstraction – and the 
more remote those “construals” can become from human beings and their needs. Of course the same 
is true for planners, developers, business owners or anyone else working in the built environment. 
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But in the case of architects, the research is helping to explain a particularly consequential way of 
seeing the world. It seems that, where most people see objects in context, architects as a group (and, 
we should add, their art-connoisseurs and media boosters) tend to focus on objects in isolation from 
their contexts. Where most people look for characteristics that help buildings to fit in and to 
increase the overall appeal of their surroundings, architects seem to focus narrowly on the attributes 
of buildings that make them stand out: their novelty, their abstract artistic properties, their dramatic 
(even sometimes bizarre) contrast. 
 
Some researchers have concluded that this peculiar way of seeing comes from architects’ unique 
studio education. Students must stand out in a highly competitive environment, and they do so by 
winning praise for the clever novelty of the art-objects they produce. In the abstracted world of 
studio culture, those objects are usually very far removed indeed from their real-world contexts – as 
anyone who has taught studio, like me, can readily observe. 
 
But of course, this training turns out to be useful preparation for the role that architects must too 
often play in the modern development process: they must “brand” their buildings, their clients and 
themselves as attention-getting novelties, the better to compete as commodities with others. 
This focus on the design of novel art-objects is a historically exceptional development. Up to the 
20th century, architecture was by necessity a close adaptive response to its human and natural 
context. On that concrete foundation, architecture explored its more abstract expressions. 
 
As the urbanist Jane Jacobs pointed out, this is a healthy relationship between life and art: namely, 
life serves as the foundation upon which the art is an enrichment of meanings. But as Jacobs 
warned, when this relationship is confused – when abstract art seeks to supplant concrete life – the 
results are very bad for life, and probably bad for art too. 
 
But as Jacobs also observed, this is precisely what professionals allowed to happen – even 
encouraged to happen – in the 20th century. The marketing allure of their fine art was used to 
rationalize, even glamorize, a toxic industrialization of the built environment. The results of this 
malpractice are evident today in ugly, dysfunctional cities and towns all around the globe. 
 
Of course many architects blame others for this degradation of settlements: developers, engineers, 
or the non-architects who design a large percentage of structures. But architects occupy a singular 
leadership position, whether by action or inaction. It is architects whose influential ideas about 
cities and buildings profoundly shape what others can do in the built environment – perhaps by 
deeming certain kinds of designs “fashionable” or “edgy” – or conversely, “reactionary” or 
“inauthentic.” 
 
Historically, it was also architects who helped to shape the most beautiful, enduring, well-loved 
cities, towns and buildings of human history. As we enter a time of unprecedented urbanization – on 
track to produce more urban fabric in the next five decades than in the previous 10,000 years – it is 
architects who now have an urgent responsibility to lead a humane, sustainable form of settlement 
for the future. 
 
But the new research findings make it clear that this will require some major soul-searching. 
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Outmoded ideologies and practices must be fundamentally reassessed. The distorted conception of 
architecture as fine-art novelty, in dramatic contrast with its context – with its environment, and 
with its history – must be reformed. In its place we require an architecture of life – one responsive 
to human need, and to the patterns of nature and history. 
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APPENDIX I:  
RELEVANT EXAMPLES FROM RESEARCH ON TALL BUILDING IMPACTS 
 
Guedi Capeluto, Abraham Yezioro, Daniel Gat and Edna Shaviv (2003).  “Energy, Economics and 
Architecture.”  Proceedings of the Eighth International IBPSA Conference, Eindhoven, NL August 
11-14, 2003. 
 
Excerpt:  
 
"Very often, high rise buildings are proposed as a means of achieving high urban density. However, 
tall buildings may cause environmental problems like high wind velocities in open spaces 
around them, as well as extended shadows over nearby houses and open spaces (HELIOS, 
1999, 2000). Moreover, the construction cost of high-rise buildings is steep (Tan, 1999, Gat, 1995). 
When all these factors are taken into account it is not a priori clear that the desired high 
urban density can be achieved by tall buildings along with an acceptable solution to the above 
mentioned environmental problems. Recent studies have shown that a reasonable density may 
be achieved with six stories high buildings while preserving the solar rights of neighboring 
buildings, as well as open spaces among them (Capeluto and Shaviv, 2001)." 
 
Citations given above: 
 
Shaviv, Yezioro and Capeluto. (1999) The Influence of High-Rise Buildings on their Energy 
Consumption and Urban Shading. HELIOS Ltd., 1999.  
 
Tan W. (1999). “Construction Costs and Building Height.” Construction Management and 
Economics, Vol. 17, pp. 129-132. 
 
Gat D. (1995). “Optimal Development of a Building Site.” Journal of Real Estate Finance and 
Economics, Vol. 11, pp. 77-84. 
 
Capeluto I.G., Shaviv E. (2001). “On the Use of Solar Volume for Determining the Urban Fabric.” 
Solar Energy Journal, Vol. 70, No. 3, Elsevier Science Ltd., pp. 275-280. 
 
G.J. Treloar, R. Fay, B. Ilozor, P.E.D. Love (2001).  “An Analysis of the Embodied Energy of 
Office Buildings by Height.”  Facilities,  2001  Volume: 19 Issue: 5/6 Page: 204 - 214 ISSN: 0263-
2772 DOI: 10.1108/02632770110387797 Publisher: MCB UP Ltd 
 
Abstract: 
 
"Aims to compare the energy embodied in office buildings varying in height from a few storeys to 
over 50 storeys. The energy embodied in substructure, superstructure and finishes elements was 
investigated for five Melbourne office buildings of the following heights: 3, 7, 15, 42 and 52 
storeys. The two high-rise buildings have approximately 60 percent more energy embodied 
per unit gross floor area (GFA) in their materials than the low-rise buildings. While building 
height was found to dictate the amount of energy embodied in the "structure group" elements (upper 
floors, columns, internal walls, external walls and staircases), other elements such as substructure, 
roof, windows and finishes seemed uninfluenced." 
 
Excerpt from conclusion: 
 
"Alternatives to tall buildings should be sought, but where unavoidable, measures to reduce 
the size of the building, reduce the intensity of material usage (especially energy intensive and 

100



20 
 

nonrenewable materials) and to minimise wastage should be fully explored." 
 
 
Gifford, Robert (2007). “The Consequences of Living in High-Rise Buildings.”  Architectural 
Science Review 02/2007; 50(1):2-17. DOI: 10.3763/asre.2007.5002 
 
Abstract: 
 
A full account of architectural science must include empirical findings about the social and 
psychological influences that buildings have on their occupants. Tall residential buildings can have 
a myriad of such effects. This review summarizes the results of research on the influences of high-
rise buildings on residents' experiences of the building, satisfaction, preferences, social behavior, 
crime and fear of crime, children, mental health and suicide. Most conclusions are tempered by 
moderating factors, including residential socioeconomic status, neighborhood quality, parenting, 
gender, stage of life, indoor density, and the ability to choose a housing form. However, moderators 
aside, the literature suggests that high-rises are less satisfactory than other housing forms for 
most people, that they are not optimal for children, that social relations are more impersonal 
and helping behavior is less than in other housing forms, that crime and fear of crime are 
greater, and that they may independently account for some suicides. 
 
 
Kunze, J. (2005) “The Revival of High-rise Living in the UK and Issues of Cost and Revenue in 
Relation to Height.” Masters thesis, UCL (University College London). 
 
Abstract: 
 
"The following report explores the recent revival of tall residential buildings in the UK as well as 
issues of costs and revenues for such projects. The first part of the paper focuses on the background 
and the preconditions of the revival. The history of tall residential buildings and its impact on the 
image of highrise living is explored as well as some of the debate that surrounds the topic. 
However, the vast amount of related social, urban design and environmental issues are not part of 
the analysis. The phenomenon of the revival is described in numbers of completed buildings and 
with examples of built and proposed projects. Characteristics like the new type of occupiers and the 
provision of affordable housing are highlighted. The second part of the report and the main part of 
the research focus on the economic drivers behind tall residential developments. The issues of 
building costs and sales prices in relation to height are explored and values are gathered in several 
interviews with professionals. The findings are analysed and applied in a series of model 
calculations for developments with heights from 5-50 storeys. It seems that the disadvantages of 
building high are not balanced out by a premium in sales prices for height. The evidence found 
suggests that the economics of tall residential buildings change dramatically above 20 storeys. 
This corresponds with the height of structures that were built in recent years. However, the paper 
concludes that the data available was not sufficient to establish robust quantitative relationships 
between residential developments of different heights and that it is necessary for the benefit of all 
that more research on this topic is made publicly available." 
 
 
Buchanan Peter (2007). “The Tower: An Anachronism Awaiting Rebirth?”  
Harvard Design Magazine: "New Skyscrapers in Megacities on a Warming Globe"  
Number 26, Spring/Summer 2007 
 
Excerpt: 
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"Is the tall building an anachronism? Does it, like sprawling suburbia and out-of-town shopping 
malls, seem doomed to belong only to what is increasingly referred to as "the oil interval," that now 
fading and historically brief moment when easily extracted oil was abundant and cheap? The 
answer is probably "Yes".... 
 
" ... What kind of city nurtures [today's] very different workforce that is in touch with and wants to 
live in accord with its deeper values? Ask people how they believe they should really live; the 
clearer they become about this, the more obvious it is that such a lifestyle is very difficult in the 
contemporary city. Do we want to live in a city of glistening towers, of spectacle and the restless 
excitement that fuels and is fuelled by excessive consumption? Or would we prefer a mid-rise city 
with a more finely grained, more intricately rich and varied urban fabric offering choice, contrast, 
respite, and surprise - a convivial city where community has a chance of being reestablished? 
Sustainability requires not only that we lessen our ecological impacts, but also that we create 
the urban and cultural frameworks in which we can attain full humanity, in contact with self, 
others, and nature. This might be the real reason that the tower seems an anachronism. There 
may be a few clusters of green towers here and there, but their presence might be limited in the 
compact and convivial cities of the future." 
 
 
Bowker, G. E., D. Heist, S. G. Perry, L. Brixey, R. S. Thompson and R. W. Wiener (2006). “The 
Influence of a Tall Building on Street-Canyon Flow in an Urban Neighborhood.  U.S. EPA Office 
of Research and Development, National Exposure Research Lab. Presented at 28th 
NATO/CCMS International Technical Meeting, Leipzig, Germany, May, 2006. 
 
 
Mead, M. Nathaniel (2008). “Canyons Up the Pollution Ante”  Environmental Health Perspectives, 
July 2008; Vol. 116, No. 7, p. A28. 
 
Excerpt: 
 
" … a new study focuses on how traffic emissions are dispersed within urban street canyons -- 
streets that are lined with tall buildings on both sides. Within these domains, large quantities 
of pollutants are released near the ground from motor vehicle exhaust, then trapped and 
concentrated within the canyon walls. Urban street canyons also tend to contain a lot of people, 
potentially making these areas high-risk zones for big cities. … population exposure to traffic 
pollutants in New York’s urban street canyons can be up to 1,000 times higher than exposure to a 
similar amount of emissions in other urban settings." 
 
 
House of Commons (2001). “Tall buildings: Report and Proceedings of the House of Commons 
Transport, Local Government and the Regions Committee.” Sixteenth report of Session 2001-02. 
London, UK Stationery Office, 4 September 2002, HC 482-I 
 
Excerpt: 
 
"The main reason that the Committee held an inquiry into tall buildings was to identify the 
contribution which they can make to the urban renaissance. We found that contribution to 
be very limited. The proposition that tall buildings are necessary to prevent suburban sprawl 
is impossible to sustain. They do not necessarily achieve higher densities than mid or low-rise 
development and in some cases are a less-efficient use of space than alternatives. They have, 
for the most part, the advantages and disadvantages of other high density buildings. They can be 
energy-efficient, they can be part of mixed-use schemes and they can encourage the use of public 

102



22 
 

transport where there is spare capacity, but so can other types of high density developments. Tall 
buildings are more often about power, prestige, status and aesthetics than efficient development." 
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APPENDIX II:   
 
RELEVANT EXAMPLES FROM RESEARCH ON DIVERGENCE OF ARCHITECTS' AND 
LAYPERSONS' AESTHETIC JUDGMENT 
 
Brown, G., & Gifford, R. (2001). Architects predict lay evaluations of large contemporary 
buildings: whose conceptual properties?. Journal of Environmental Psychology, 21(1), 93-99. 
 
Abstract 
 
Evidence suggests that architects as a group cannot predict the public's aesthetic evaluations 
of architecture. In this study, practicing architects predicted laypersons' responses to large 
contemporary building, and again these predictions were poorly correlated with ratings by 
laypersons, although some architects' predictions were better than others, and architects were able to 
predict accurately that lay ratings in general would be more favourable than their own. To 
understand why most architects are unable to predict reactions to particular buildings, the architects' 
predictions were analysed in relation to their own and lay ratings of the buildings' conceptual 
properties. The results suggest that architects are unable to exchange their own criteria for 
conceptual properties for those of laypersons when they predict public evaluations, which 
leads to self-anchored, inaccurate predictions. This was supported by showing that the best-
predicting architects related their evaluations to buildings' conceptual properties in a manner similar 
to that of the laypersons. Implications for design are suggested. 
 
 
Ghomeshi, M., Nikpour, M., & Jusan, M. M. (2012). Evaluation of Conceptual Properties by 
Layperson in Residential Façade Designs. Arts and Design Studies, 3, 13-17. 
 
Abstract 
 
When it comes to aesthetic evaluation of a design, architects and non-architects differ from 
each other. This study demonstrates how aesthetic evaluation of buildings could be predicted. 
These predictions are important for architects as they can be used to find the users preferences and 
expectations of the design. Preference is considered to involve conceptual evaluation about whether 
the design is liked or disliked. In environmental preference, this type of conceptual evaluation might 
be conscious or unconscious. The aim of this study is to identify the essential conceptual properties 
that are related to aesthetic evaluation of façade designs using qualitative methodology. As a result 
it can be concluded that not all the conceptual properties are related to aesthetic evaluation of the 
design. Some conceptual properties are not important from the eye of non-architects and some are 
highly important. Findings of this research could help architects to understand the perception of 
non-architects. 
 
 
Hubbard, P. (1984). Diverging evaluations of the built environment: Planners versus the public. The 
urban experience: A people–environment perspective, 125-133. 
 
Hubbard, P. (1996). Conflicting interpretations of architecture: an empirical investigation. Journal 
of Environmental Psychology, 16(2), 75-92. 
 
Abstract  
 
The idea that environmental preferences are not solely determined by the characteristics of 
individuals, but instead are socially constituted, has fundamentally challenged many traditional 
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psychological analyses of landscape preference and meaning. In this paper, an attempt is made to 
suggest that the two interpretations are by no means incompatible, and that there is a growing need 
for an environmental psychology that recognizes the importance of both individual and social 
factors. Drawing on traditions within European social psychology, this paper demonstrates how the 
quantitative analysis of social representations can be used to identify both differences and 
commonalities in peoples' interpretations of architecture. Specifically, this study reports on one 
segment of a larger empirical study investigating differences in architectural interpretation 
between planners, planning students and public respondents. These interpretations were 
examined using multiple sorting techniques, with respondents asked to sort 15 examples of 
contemporary architecture according to their own criteria. INDSCAL analysis of this data facilitated 
the recognition of a shared conceptualization of these architectural stimuli, but also demonstrated a 
number of important inter-group and inter-individual differences in architectural interpretation, 
which were evident as variations from this common conceptualization. The paper concludes by 
discussing the implications of this study for research in environmental psychology, particularly 
stressing the need to consider notions of power and ideology. 
 
 
Trope, Y., Liberman, N., & Wakslak, C. (2007). “Construal levels and psychological distance: 
Effects on representation, prediction, evaluation, and behavior.” Journal of Consumer Psychology: 
the official journal of the Society for Consumer Psychology, 17(2), 83. 
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APPENDIX III 
 
RELEVANT EXMPLES FROM RESEARCH ON ECONOMIC DEVELOPMENT, REAL 
ESTATE AND URBAN FORM  
 
Jacobs, J. (1961). The Death and Life of Great American Cities. New York: Random House. 
 
Jacobs, J. (1970) The Economy of Cities.  New York: Vintage Press. 
 
Glaeser, E. L., Kallal, H. D., Scheinkman, J. A., & Shleifer, A. (1991). Growth in Cities (No. 
w3787). National Bureau of Economic Research. 
 
Glaeser, Ed. (2011). “How Skyscrapers Can Save the City.” The Atlantic, February, 2011. 
Available on line at http://www.theatlantic.com/magazine/archive/2011/03/how-skyscrapers-can-
save-the- city/308387/ 
 
 
(TBC) 
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The Surprisingly Important Role of Symmetry in Healthy Places
New research suggests there might be a "symmetry de�cit disorder" in today's built environments, with signi�cant impacts on
health, well-being, and even sustainability.

14 Minute Read

March 8, 2021, 5:00 AM PST

By Michael Meha�y, Nikos A. Salingaros

Two environments in London. Left: Seven Dials, dating from the 17th century. Right: a typical o�ce complex from the 20th century. These

environments can be better understood as geometric structures manifesting di�erent degrees and kinds of symmetry. | Left: John Sutton via

Wikimedia Commons. Right: Michael Meha�y

Among the many factors in�uencing health and well-being, the environment might be the least appreciated

—but in many ways, it's one of the most important. Intriguing new research is indicating that, within human

environments, the mathematical property of symmetry plays an outsized role.

The relationship between mathematics and architecture is an ancient one, and the topic of symmetry has

long been central to both. But the "symmetry" described by classical writers like Vitruvius and Alberti was

not limited to the idea of mirroring two sides, as is commonly thought. Rather, symmetry was a much

deeper concept, covering many other complex kinds of geometrical relationships. What was important was

that there was some kind of measurable correspondence, some sym + metros, or "same measurement,"

among the parts as they formed a whole.

Symmetry continues to be a central concept in the sciences today, with important applications to the built

environment—as our own recent research has documented. Exciting new developments in mathematics,

environmental psychology, neuroscience, and other �elds are transforming the scienti�c understanding of

the essential role of symmetry in human experience, and where it goes wrong (and right too). Perhaps

surprising—and most important—is an emerging understanding of the key role these characteristics seem

to play in human health and well-being.

The �eld of architecture, for all its aspirations to cutting-edge modernity, has so far been notably backward

in applying these insights. Instead, the applications of symmetry, where they exist at all, are mostly

con�ned to super�cial explorations of ever more extravagant new aesthetic packaging over what are still

relatively primitive object-buildings. The lessons for public space networks, and for healthier human

environments more broadly, are largely ignored.

One of the fundamental questions lost in this fashionable mix of art and technology is the ancient topic of

beauty, one of Vitruvius' famous triad of essential architectural components (which he termed "venustas").

Few people today deny the great beauty of many historic and traditional buildings. We often marvel at the

incredible diversity of these beautiful structures across innumerable geographic locations, cultures, and

periods. Indeed, some wonder why so many buildings of our time seem so inferior—let's face it, so much

uglier—by comparison.

It's common to assume that this loss is just the price of progress. Perhaps the "beauty" of the built

environment nowadays (if we can even agree on what that is) exists only in the powerful, machine-like logic

of buildings, their daring structural innovations, or the clever abstract expressions of their designers.

Perhaps the current era pays for its modern conveniences by relegating the experience of "beauty" to the

status of a dispensable consumer good. 107



This is a common view of things—but new research shows that it's simply not true. Semir Zeki, a

neurobiologist at University College London, has surveyed neurological research, including his own team's,

and concluded that the experience of beauty in the environment "is not a luxury, but an essential

ingredient in nourishing the emotional brain." Research in other �elds reveals that experiencing places that

are perceived as beautiful (including "biophilic" places with natural vegetation, for example) actually lowers

stress in the body, improves health and well-being, and even (as one famous study showed) shortens

recovery times from surgery!

Common types of symmetry that are widely perceived as beautiful, in (left) a child's kaleidoscope (using pieces of shell that also include sub-

symmetries), a "fractal" pattern generated mathematically on a computer (center), and the natural environment of Bryce Canyon in Utah (right).

These beautiful structures typically combine di�erent forms of symmetry, such as re�ectional, rotational, translational, and scaling symmetries

(including fractals).  Image credits: Left, Pixabay (public domain); center, Pixabay (public domain); right, Michael Meha�y.

These and other studies unveil a surprisingly strong relationship between aesthetics, well-being, and

health. Findings in environmental psychology, neuroscience, medical science, and related �elds are

pointing to a profound (if under-appreciated) e�ect of environmental structures–including their aesthetic

properties–upon our health and quality of life, along with other more obvious factors. These �ndings seem

all the more important for those who are already more vulnerable, including children, the elderly, and the

poor.

The research also disproves the simplistic modern assumption that the experience of beauty is just a

subjective phenomenon—merely "in the eye of the beholder." While there can be great variation among

people as to some of what they �nd beautiful, there are also broad areas of commonality. For example,

many geometric characteristics of natural environments and of the human body (like the symmetry of

faces) are almost universally considered beautiful. This universality is anchored in shared biological roots,

and in the shared ways that we react to certain kinds of structures, according to Zeki: "mathematical

principles of symmetry, harmony, and proportion...are part of the cognitive apparatus of all brains."

This is true not only of natural environments and beautiful "biophilic" vegetation, as Zeki notes, but

built structures too: "What universality architectural beauty may possess probably lies in satisfying

inherited brain concepts of proportion, harmony and geometric relationships that are more formally

expressed in mathematical terms." In other words, there are discernible geometric properties in

surroundings that most people unconsciously �nd beautiful, and those properties are also conducive to

physical well-being and quality of life. That's a �nding with potentially momentous implications.

Environmental designers surely have a professional responsibility to avoid harm to users, and indeed, to

actively promote their well-being. The question is not whether there is a place for artistic creativity, novelty,

and individual expression—surely there is—but rather, how designers can anchor this creativity within a

common framework of sharable characteristics that are most likely to produce physiological bene�ts for

users. It is the business of science to provide exactly that kind of knowledge for built environment

professions–just as the practice of medicine relies on the health sciences, for example.

What science reveals is that nature has shaped unconscious preferences so that humans are instinctively

drawn toward conditions most bene�cial to health and well-being. When we are forced into "ugly" or

stressful environments (as revealed by medical measurements), it creates much more than super�cial

annoyance. The task for designers, then, is to start with those documented factors that will best promote

the health and well-being of users, and then explore the in�nite possible varieties of expression using

those factors.

When it comes to identifying these "salutogenic" (health-giving) factors, our own work on environmental

symmetry has yielded fruitful results. Once again, we are referring here to "symmetry" in the broader

mathematician's sense, as a kind of structural correspondence between parts. In addition to the familiar

mirror symmetry, we can add translational symmetry (where patterns are replicated), scaling symmetry

(where patterns recur at di�erent scales, as in fractals), rotational symmetry (as in the iris of an eye), and

other combinations. 108



Examples of di�erent kinds of symmetry in nature, and in human architectures. Top row: re�ectional or mirror (tiger), rotational (Sun),

translational (ducklings), and scaling (fern). Bottom row: re�ectional (Classical building), rotational (stained glass), translational (Islamic tilework)

and scaling (Alhambra). Image credits: Top row, left: S Taheri via Wikimedia Commons; center left: public domain (via Pixabay); center right,

public domain (via Maxpixel); right, public domain (via Free Nature Stock). Bottom row, left: Ryan Kaldari via Wikimedia Commons; center left,

Thomas Ledi via Wikimedia Commons; center right, public domain (via Pixabay); right, public domain (via Pixabay).

In most natural environments, the di�erent forms of symmetry occur together and in combinations with

others. Our work and others' has found that this compound symmetry has a particularly strong association

with the experience of beauty. When these compound symmetries contain high levels of interrelatedness,

as is evident in many natural structures, we refer to this as "deep symmetry." (One could say that there is a

"symmetry of symmetries" in these structures.) Such structures (including built environments) have many

layers of symmetrical sub-structures built up into a very complex interrelated whole.

"Deep symmetry" also interrelates speci�c objects with their surroundings, and to us as viewers too. This

deep symmetry extends mathematically to the larger scale of urban spaces, neighborhoods, and city

regions (and ultimately to the Earth, and even the Cosmos). This new understanding of the symmetrical

relatedness of buildings and cities rejoins the sadly separated disciplines of architecture, urban design, and

planning, within a larger natural framework.

The human body as a whole incorporates such "deep symmetry"—especially so in bodies universally

regarded as particularly beautiful—as do many natural environments. This kind of structure can be

contrasted with what we might think of as "shallow symmetries"—merely pasted together symmetrical

structures that do not interrelate. By contrast, many contemporary designs exhibit shallow symmetries (like

the endlessly repeated window units in the example at the top right of this article).

Some examples of "deep symmetry," in the human body (left), in a natural environment (center) and in human architectures (right). In each

case, multiple symmetries and distinct kinds of symmetries are combined and interrelated through further symmetries. In the sculpture of

Michelangelo's David, the irises have rotational symmetry, the face has re�ectional symmetry, the hair has scaling symmetry, and so on. The

rotational symmetry of the sun in the middle is combined with the re�ectional symmetry of the water and the translational symmetry of the

repeating birds, and the scaling symmetry of the water patterns. Taktsang Monastery in Bhutan repeats translational groups with re�ectional

symmetry as well as elements with rotational symmetry, and elements with scalar symmetry, all in translational symmetry as they adjust to

their positions over the rocks. Image credits: Left, George M. Groutas via Flickr; center, @Chiaralily via Flickr; Right: Douglas J. McLaughlin via

Wikimedia Commons.

It's important to note that the mathematics of symmetry is not some mysterious occult realm of

knowledge, or mystical set of secret formulas. In fact, it is widely comprehensible, and widely useful in

practice (as Vitruvius, Alberti and other pioneers demonstrated). Indeed, as the cognitive scientists George

Lako� and Rafael Nuñez pointed out, mathematics itself is simply the symbolic manifestation of the human

process of cognitively ordering the environment—that is, of modeling the symmetries of experience. (What

we call a "formula" is nothing other than a mathematical symmetry between one side of an "equation" and109



the other.) The ability to model these symmetries of experience was the key to the evolutionary survival of

humans, and, more recently in history, to the development of advanced language, mathematics, and

science.

This symmetry-modeling is an example of our inherent order-seeking, meaning-seeking behavior. We are

constantly striving to �nd "meaning" in the world—that is, to relate ourselves to experienced structures, to

�nd patterns of coherence and consistency, and to replace informational disorder with a coherent

understanding of our surroundings and ourselves within them. (We might call this view of things a

"symmetric structuralism.") We evolved to instinctively seek this kind of meaning in environments, and it is

reassuring and satisfying when we �nd it—whether in a formal and symbolic sense, or a more tacit and

perceptual sense. Justi�ably, we refer to this experience as "beautiful." (In a similar sense, mathematicians

often describe certain formulas as "beautiful.") The unsurprising corollary is that environments in which we

do not �nd this meaning—commonly called "ugly"—are stressful, and potentially harmful to well-being.

It turns out that the built environments that most people �nd most beautiful, including historic and

traditional ones, possess this meaning-rich structure that we refer to as "deep symmetry." Importantly,

there is also a strong (and not coincidental) correspondence with those environments that produce the

most positive measurable e�ects upon well-being.

The architect Christopher Alexander set out to catalog the forms of this deep symmetry, referring to

"fundamental properties" that we observe repeatedly in things that we experience as beautiful or full of

life. He found that he could do it empirically with just 15 geometrical categories (Figure Four). Many of them

correspond directly to forms of symmetry (e.g., "local symmetry," "levels of scale," "echoes", and so on).

Others are more complex mixtures. Nonetheless, Alexander's work shows that it is possible to empirically

map the geometric characteristics of deep symmetry –  and moreover, to �nd a surprisingly close

congruence to the vast and diverse array of natural and historic human environments that possess it.

Alexander's "Fifteen Properties," found repeatedly in common natural structures, and human structures that we experience as beautiful and

full of life. Image credit: Michael Meha�y, from open sources under fair use.

What about the many contemporary environments that do not display this deep symmetry? They may have

a very shallow or learned, cerebral form of symmetry, or a mere veneer of symmetry (like a thin product

packaging). Research is beginning to reveal that this shallow symmetry is associated with environments

that produce stress, and may contribute to illness, depression, and other disorders.

For example, Penacchio and Wilkins (2014) show that visual scenes that lack the scaling and other multiple

symmetries found in natural environments "provoke discomfort, and even headaches and seizures in

susceptible individuals." Le et al. (2016) con�rm that "patterns with unnatural statistical properties are

uncomfortable to look at … with consequences for brain metabolism, and possibly also for health."

The journalist Richard Louv coined the term "nature de�cit disorder" to highlight research evidence he

found documenting the negative impacts from lack of contact with natural environments and forms,

especially for children. Now we can see an even broader phenomenon, and one that is closely related: we'll

call it "symmetry de�cit disorder." The de�cit in the experience of deep symmetry in modern environments

causes an actual disorder in human beings—that is, we identify a geometrical condition that can impair the

function of the body and mind. The cause of both disorders is ultimately the same: people seem to have an

innate need to connect with the biological structures, and their symmetries, that drove the evolution of

humans.
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How did this "symmetry de�cit disorder" come to be so pervasive in contemporary times? Was something

as serious as this accidental? After all, we noted earlier that places and periods throughout history

produced beautiful buildings and environments with deep symmetry as a matter of routine—in spite of

many other problems those societies faced.

As also noted earlier, some people think that society simply made a calculated trade in the modern era,

sacri�cing this ordinary—and older—environmental beauty based on deep symmetry for sanitation,

medicine, technology, and the like. Very well, they say, we got more sterile, machine-like buildings, but they

were orderly and functional, and occasionally costumed with imaginative artworks. What's wrong with that?

Too much, actually. It's not only that these environments are taking a documented toll on human health

and well-being (by the evidence of data regularly emerging from the medical professions). They are, like the

resource-guzzling technologies that made them, profoundly unsustainable (by the evidence of data coming

from energy and resource use).

Once again, history o�ers important and humbling lessons. Consider the Pantheon in Rome, say, which has

lasted 18 centuries, in large part because it has been treasured as beautiful by each of the 80 or so

generations that kept and sustained it. Yet today we pat ourselves on the back for calling a building with a

lifespan of 60 years "sustainable," and very many new buildings are demolished or fall into disuse after only

40 years or so.

On the left is the Pantheon in Rome, built 18 centuries ago, and exhibiting many forms of compound symmetry. On the right is a new "green"

skyscraper, whose symmetries derive mostly from its veneer of plants. The underlying structure is a fairly ordinary stripped-down object-

building, of the kind that has been fashionable since the early 20th century. It is common for such buildings to be demolished within a half-

century or so. Image credits: Left, Evan Qu via Unsplash. Right, Victor Garcia via Unsplash.

A deeper level of unsustainability is caused by the disordered processes that disrupt ecologies, resource

bases, and, no less, the human quality of life. In that sense, the mathematical ugliness of the built

environment is a manifestation (and a warning indicator) of deeper dysfunctions, and deeper asymmetries.

This problem cannot be dismissed as "merely" an aesthetic one. The remedies, therefore, must be more

than aesthetic—they must dig at the core of the processes that generate these ugly places, as well as the

ugly products themselves. Process and product are inseparable.

Chief among these processes are the economic and cultural valuations of consumption, disposability, and

novelty. Most people already recognize (or suspect) that our cultural and technological systems do not rest

on a durable footing. As we have written about before, one way to address that shortcoming is to reform

the runaway economies of scale and standardization, which are proving so destructive. While there is a

useful role for these economies—in nature and in human systems too—there is also an essential, and

largely missing, need to temper them with economies of place and di�erentiation. Rebalancing systems in

this way is essential to the transition from an unsustainable "depletion economy," to a more sustainable,

regenerative, "repletion economy."

Similarly, while we can welcome visual novelty and excitement in human environments, durability,

profoundness, and deep symmetry play a much more essential role. The latter qualities maintain the

human race on a viable evolutionary trajectory, whereas their neglect or suppression could trigger

catastrophic consequences. Unfortunately, contemporary systems of production over-value the shallow

appeal of the new and exciting, with the consequence that there is a "race to the bottom" to build ever

cheaper, ever more disposable, but ever more super�cially exciting, environments lacking deep symmetry

altogether.

Architects have become complicit in this auto-destructive system, for fateful reasons. At the turn of the

20th century, architects signed up to support the unbridled industrialization of the human environment

(and its unsustainable development, and ultimately its dehumanization). Fatefully, they became essentially

a marketing arm for this unsustainable economic transformation. Rhapsodic theorists from great

universities legitimized the cachet of a novel type of �ne art, by eulogizing its allure, thus providing

compelling packaging for this new—and toxic—industrial product.
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Ironically, it is not altogether easy for architects themselves to see this. (We say this as researchers and

teachers of architecture ourselves.) Through a process we have previously called "architectural myopia,"

architects—like other professionals—have their own lenses through which they see the world and their

work. For example, the research literature repeatedly documents that architects have fundamentally

di�erent judgments from common people as to what constitutes a beautiful building.

For architects, a "good" building is more likely to be stripped down, dramatic, unadorned—an example of

what we have previously termed "geometrical fundamentalism." From their cognitive perspective, this

geometry seems most appropriate for contemporary times, with its focus on machinery and power. At the

same time, they have a prevalent aversion for the ornate patterns of nature, and of historical design forms.

Instead, trained architectural taste is consistent with an early 20th century fantasy of a "modern" future

de�ned by that bygone era's stripped-down futuristic images.

The new research coming from social psychology, environmental psychology, and other �elds, is helping us

to understand what is going on—how those individuals who are removed from the �esh-and-blood reality

of a situation must substitute their own "construals" for that reality, often with negative impacts on others.

The lesson is that all of us see the world through our own cognitive biases, and with our own "bounded

rationality"—sometimes with unintended consequences.

Architects (and other futurists) do experience beauty, just like everyone else. But as research shows, the

beauty they experience largely ignores key attributes of the natural and physical world that all of us share

—the structura naturalis as we refer to it (Latin for "natural structure"). Rather, they are much more focused

upon the beauty of their own mental constructions (shared mostly among other architects)—what we refer

to as structura mentis.

There is an essential place for both kinds of structure. After all, the beauty of literature and of other arts

comes largely from the mental symmetries of structura mentis. This is the important domain of symbol,

allegory, metaphor, and all the other rich capacities of literature and the arts.

But when it comes to the impacts of the actual physical environments where humans live their lives,

speci�c geometries do matter, as the research shows. The health and well-being of users (and of the

natural environments upon which we depend) must take priority over the individual prerogatives of artistic

expression.

The new insights on symmetry in the built environment o�er fertile ground for further development of

practical tools and approaches. They cut through the meaningless "style wars," and transcend

considerations of which kind of object-building we might like or dislike, or whether or not we are "modern"

and "with it." Instead, they simply provide a growing body of evidence about why certain environmental

characteristics are bene�cial, and how we can create more of those bene�cial environments. 

This comes at a particularly urgent time when the world is urbanizing at a historically unprecedented rate,

with profound impacts upon future resource use, ecologies, and quality of life. Clearly, we cannot a�ord to

remain mired in the same old "business as usual" patterns.  Professional responsibility and good

citizenship demand that we recover the methods for enriching the symmetries of our human

environments. As the new research shows, these places do have profound impacts upon us — and

increasingly, it appears, upon our future.

A few more buildings that exhibit high degrees of compound and deep symmetry. Left, Santa Caterina del Sasso Monastery, Lake Maggiore,

Italy; Center, Central Market, Valencia, Spain; right, Byodo-in Temple, Hawaii. Image credits: left, public domain (via Pixabay); center,

@nosoylasonia via Photohere; right, @little_plant via Unsplash.

Michael W. Meha�y, Ph.D., is a researcher in architecture based at KTH Royal Institute of Technology in
Stockholm, and director of the International Making Cities Livable conference series.
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The Place of Beauty: Neuroscience, Health, and Sustainability
By Daniel Morales 4-23-24

I’d like to talk about the place of beauty in architecture and how it can make our cities more
livable given the challenges we face. Beauty is a subject as old as antiquity, yet largely absent
from academia. This goes back to the 1930’s, when architecture schools replaced their Beaux
Arts curriculums for Modernism by abandoning the study of historic precedent and composition
in the pursuit of beauty. Modernists believed that human nature had evolved in tandem with
technology and that traditional notions of beauty were obsolete, but today we know better.
Recent advances in neurology have shown that human nature is thousands of years old and that
our aesthetic impulse is instinctual. These findings are key to understanding the role beauty
plays in the built environment and how it can help us mitigate the effects of climate change.

Our planet is sick and getting sicker, as evidenced by the increasing number of extreme weather
events. These are the direct result of development patterns which are disrupting how ecosystems
work. To allow nature to heal, we must reduce our foot-print by abandoning some places while
building up others to be more dense, sustainable, and beautiful. But what does beauty have to do
with sustainability? People save the things they love, so to reduce waste we must build places
worth preserving, which means building places people love.

The problem is that people are suspicious of density, especially in established neighborhoods.
Too often, modern buildings ignore their context, leading to resistance from residents who block
new development. This is why the Preservation movement came up in the 1960s, when whole
neighborhoods were being demolished in the name of urban renewal. To build the kind of
density needed, we will have to get the public’s support, which requires asking what people like
about their own cities. This is exactly what a study by the Knight Foundation did in 2010 when
it surveyed 46,000 people from 23 different cities. The majority said it wasn’t their jobs or a
healthy economy, but rather their city’s beauty and sense of community.

So how do we get the study of composition back into architecture schools? By articulating a
vision of beauty based on human nature rather than ideology. The first thing to understand is that
beauty is an expression of how something make us feel. Neurologists have established that
emotions are a short hand for determining if something is good or bad for our survival. When
Modernism dismissed the importance of beauty, they also dismissed the way buildings make us
feel. What Modernists failed to understand is that people experience the built environment
instinctually rather than intellectually. No matter how elegant a theory, if it can’t be seen, then it
doesn’t affect the passerby. New Urbanists were the first to understand this by working with
home builders. Being accountable to the marketplace, builders had never stopped using historic
styles. This is why my first job out of school was in the Town Architect’s office of Kentlands,
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Maryland. After seeing some drawings by Duany Plater Zyberk, I thought it was the only place I
could get a job designing the kind of buildings people liked. This isn’t to say that Modernism as
a style is bad - far from it - but when schools threw out the study of historic buildings as a tool of
design, they also threw out the lessons of composition embedded in their facades. This is why
many developments rely on aesthetic regulations, because architects no longer design buildings
to work well with each other.

The pedestrian city is a city of facades, the quality of which affects how we feel walking down a
street. When confronted with blank or incoherent facades, the mind is alienated, but when
harmoniously designed, the mind is engaged. This is why the authors of a book on the Victorian
houses of San Francisco entitled it “A Gift to the Street”. A recent study published in the New
York Times found that people who experienced beauty on a regular basis were more open to
strangers. It showed that the areas of the brain which were activated when looking at beautiful
faces were the same as those which responded to other pleasurable stimuli. Therefore, the more
we design buildings to work together, the more people will be inclined to linger in the public
realm and form the social bonds of community.

Architecture schools continue to deny the legitimacy of traditional styles in contemporary
practice. Imagine doing this in any other art form. The reality is that people don’t think about
styles the way Modernists do. Take an Italianate Brownstone in Brooklyn or a Romanesque loft
building in Soho which were designed by builders with no architectural training. Today, they are
some of the most desirable buildings in the City. Why would buildings that used to be torn down
as a matter of course become identified with New York’s identity? I believe this has to do with
how their facades create pleasing patterns of light and shadow, especially when in an overall
streetscape. Evolutionary biologists have shown that the mind evolved to read patterns as part of
our survival instinct, the quicker we could process visual information, the better. This ability
evolved into various art forms as a way to enjoy and practice what the mind does instinctively.
Whether in a song, story, or streetscape, the more harmonious a composition, the more beauty we
feel, even when we have no cultural connection to it. In neurological terms this is called our
Superior Pattern Processing, something which is considered a defining feature of human
intelligence and an essential part of creativity. Because of the limited size of our working
memory, the brain forms neural networks which enable us to store and recall large amounts of
information. This pattern making process allows us to quickly construct virtual models of the
real world as we accumulate a repertoire of similar objects. The same thing happens when we
hum along with a song we’ve never heard before if it contains compositional motifs we’re
familiar with. This is why the study of historic precedent was considered an essential part of
developing one’s eye for composition, something Michelangelo called the raggione dell’occhio.
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Recent studies have shown that the brain is most aroused by patterns which have a 20 percent
redundancy of elements, the same as those found in many traditional styles. Too much repetition
results in monotony while too much variety causes confusion. Nature uses the same geometric
patterns and compositional principles to propagate life, what scientists call fractals. One can see
this in trees, whose branches relate to the trunk the way its leaves relate to their stems. This is
why Aristotle said that art imitates nature and why our attraction to traditional styles is akin to
biophilia. When these principles are applied to a building’s facade, the mind finds a unity within
variety that aligns with how we process visual information. The truth is that styles work as
pre-harmonized kit of parts which allow an architect to more easily compose an attractive facade.

Take a typical building with a tripartite facade. The bottom, middle, and top were often treated
like a pedestal, column, and entablature, with each of these in turn divided into three parts as
well. At the ground floor, one might find a base, window, and belt course, while the middle
section might be expressed as a column with its own base, shaft, and capital. Finally, the attic
floor was often treated as a giant entablature with an architrave, frieze of windows, and cornice
scaled to the overall facade. Each of these sections could then be further subdivided through the
use of moldings, ornaments, and plane changes. Taken together, these elements create a unified
whole through principles of composition such as rhythm, scale, and proportion. The fractal
nature of traditional styles help pedestrians relate to buildings which might otherwise dwarf the
passerby. Even without ornament, a building’s openings can be arranged into groupings which
have a similar effect. When several buildings in a street or neighborhood share a similar pattern
language, one gets a symphony of delight, as evidenced by cities whose identity is associated
with their aesthetic appeal. These principles were well known before the advent of Modernism
when architects were expected to be fluent in many styles. They also account for the timeless
quality of some buildings which continue to delight the public long after they were built.

While beauty is in the eye of the beholder, it turns out that those eyes have more in common than
previously thought. Despite our differences in taste, it’s clear that most people find certain
places more attractive than others. Why else would millions of tourists flock to historic towns
and cities just to be immersed in their beauty? We often agree when something looks out of
balance or too crowded, and when we don’t, it often adds to the variety which harmony requires.
In the past, it was taken for granted that a building should form part of the larger streetscape as a
form of civic manners, similar to the role social etiquette plays. This approach to design allowed
buildings of different periods and styles to coexist because architects understood that the beauty
of a street was more important than the sum of its parts. Today we have to rely on form codes
and design regulations to maintain a common pattern language of details, materials, and
composition motifs. When architects complain that this limits their creative freedom, it’s often
because they aren’t familiar with historic styles or the principles of composition that were used to
create buildings which work together.
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Another reason for the popularity of traditional styles is because of their visual logic. Having
grown out of building practices which grew out of structural requirements, they are intuitively
reassuring even when purely ornamental. This is because humans have mirror neurons that
respond to actions we see in others. In the case of architecture, if a building looks unstable, they
makes us feel uneasy, while those that look stable are reassuring. Take the Gothic style, whose
pointed arch and buttresses were the result of carrying roof loads, or a Classical column, whose
entasis expresses its load bearing function. The same is true of an entablature, whose cornice is
an elaboration of a roof’s function while the triglyphs and dentils are an expression of structural
beams. Over time, these details were embellished to please the eye even while their functional
origin had disappeared. This doesn’t mean that people will read buildings in this way, but when
they do, their structural origins are quietly reassuring.

To illustrate the disconnect between academia and the public, take the demolition of Penn Station
which prompted the passage of the National Historic Preservation Act in 1966. Despite public
outcry, the head of Harvard’s Graduate School of Design, Walter Gropius, dismissed the efforts
to save it, writing, “Why do we dissipate our strength by fighting battles for the resurrection or
preservation of structures which were monuments to a particularly insignificant period in
American architectural history, a period which, still unsure of its own mission, threw on the
Roman toga around its lungs to appease its nagging doubts.” Compare this to what Austin Lord,
the Dean of Columbia’s School of Architecture said about Penn Station in the 1920’s. “I entered
it some two years ago, a dark winter morning, at seven o’clock, and there was a light such as it
exists in the Pantheon, that blue, purple dawn, scattering itself in those colors. I forgot myself. I
forgot I was in this prosaic America, and, standing before the man that was going to sell me my
ticket, I exclaimed, ‘Oh! This is wonderful.’ Then I hesitated, somewhat confused, but I was
agreeably surprised. The man said, “My dear man, I am the night ticket man, and that is what I
sit up waiting for. Isn’t it beautiful?”

In the coming years, the demand for multi-family housing will only grow. Not only do we need
more dense and walkable places, we also need to alleviate the crisis of affordable housing due to
a lack of supply. This is as true of new developments as it is of historic districts. There’s no
reason why these neighborhoods should not be able to grow as they have historically. The
easiest way to get more housing built is to work with common building types. Fortunately the
five-over-one podium building is the same height as some of our most popular cities. Take Paris
for example, a 4-7 story city whose density rivals New York. Not only is it humanely scaled and
attractive, but most of its buildings don’t require elevators, should we run into energy shortages.
The beauty of Paris is that it is mostly the product of form codes imposed by Baron Hausmann,
the official tasked with rebuilding the city. Using pattern books, developers lined the famous
boulevards with buildings that are considered some of the most beautiful in the world.
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This demonstrates that one doesn’t need great design to create great urbanism, as long as there
are good models to emulate, which brings us back to the fear of new development. I experienced
this first hand when working in the Colonial town of Alexandria, Virginia. The firm I was
working for at the time was tasked with designing a block long apartment building that required
an approval by local residents. At the beginning of the job, my boss instructed me to design a
glass building, which was promptly rejected. I was then told to clad it in brick, but the residents
rejected that one as well, calling it Stalinist. At this point, the developer client was getting
impatient, so I was told to design something that I thought would get approved. I decided to
break up the block with various historic facades as if it had been built over time. This not only
made for a better pedestrian streetscape, but also allowed the building to blend in with its
surrounding context. Residents approved the new design and construction began soon thereafter.

The fact is that beauty sells, as evidenced by developments which employ design guidelines.
Even when we can’t afford fine materials and craftsmanship, good proportions are free, as long
as one has been trained in the art of architecture. In a TND where I’ve done a lot of work, the
town architect told me there was a huge demand for architects who could design ‘authentic’
buildings, by which he meant how architects used to design in the past. This method is what
Vitruvius called symmetria and Alberti called concinnitas, but whatever the term, the way
architects used to talk about beauty aligns with what science tells us about human nature.

It’s clear that buildings which ignore our aesthetic impulse are less likely to be preserved. This
doesn’t mean that every building needs to be attractive, but for the fabric buildings which form
the background of daily life, we would do well to study places people love. While we’ve made
great strides in reviving pedestrian-oriented urbanism, we still have a long way to go towards
designing pedestrian-oriented architecture. This is why it’s important that we bring the study of
composition and historic precedent back into architecture schools. Without the harmonious
beauty that makes cities a pleasure to walk in, we will never build places worth preserving, but if
we revive the art of architecture, not only are we more likely to get it, but what we build today
will stand a better chance of being reused tomorrow.
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Designing Parks Together: Generative Participatory Placemaking for Co-creating Parks, Case 
of Riyadh Parks 
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Abstract:  

Over the past decade of the dynamic realm of urban design and community development, 
the concept of placemaking has gained prominence based on its proven profound impact on 
the relationship between communities and their public spaces. However, moving beyond 
conventional traditional placemaking regenerative approaches, this research focuses on 
generative placemaking as a powerful new approach. Generative placemaking is a strategic 
framework that integrates the uniqueness of a community and the prospects of a space with 
participatory design principles, considering socio-spatial characteristics. In that context, this 
research demonstrates the Generative Placemaking strategy the author created, tested, and 
applied to engage all stakeholders in creating new parks in Riyadh City, Saudi Arabia. The 
research explores the intersection of urban planning, community engagement, and 
sustainability. The study focuses on the innovative approach of generative placemaking, a 
strategy that emphasizes community involvement and stakeholder engagement in the design 
and decision-making of urban parks.  

Specifically, it demonstrates how to co-create new parks by actively involving stakeholders in 
the making process. The research shows the importance, feasibility, and applicability of 
placing people at the heart of the process and strengthening the connection between 
communities and their spaces. The research draws insights from interdisciplinary literature, 
case studies, and collaborative practices. It proposes actionable guidelines for the generative 
process of designing rich parks, where stakeholders co-create vibrant and inclusive 
environments. In conclusion, the research contributes to the growing body of literature on 
generative placemaking and urban sustainability. It underscores the importance of 
community engagement in urban park design and offers valuable insights for future park 
development projects. 

Keywords: Generative Placemaking, participatory design, human-centered, Riyadh, Public 
Spaces, Parks Design, Stakeholders Engagement, QoL. 
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1. IntroducGon 

Placemaking is a continuous process of shaping, experiencing, and contributing to 'place’. It 
is a multidimensional construct, referring to a locality and the relationships that occur within 
the locality, including socio-economic reality, ecological conditions, and political standpoints 
(Iderlina Mateo-Babiano, 2020). Placemaking is catching on as another way to improve the 
quality of various places in a neighborhood, and by extension, the community and region in 
which those places are located as well. However, the myriad uses of the term are sometimes 
confusing and contradictory, and this dilutes the value of the concept and undermines its 
utility in helping neighborhoods and communities imagine and create a better future. 
(Wyckoff, 2014) 

The Placemaking strategy is built around two main concepts: Sense of Place and Community 
Participation, which are the main concepts at the heart of the placemaking movement. The 
idea of “making place” stems from a phenomenological tradition in geography where “place 
is space imbued with meaning.” (Kalandides, 2018) However, the meaning may be quite 
different for diverse groups and individuals. 

Meanwhile, various Placemaking strategies are adapted to suit the conditions of each specific 
case. These include adaptive reuse (repurposing of heritage structures), tactical urbanism 
(pop-up events, street furniture, colored asphalt), street and market revitalization 
(pedestrian-friendly, safer junctions), waterbody restoration (ecological rehabilitation, 
disaster mitigation), urban green open space (urban parks, community guerrilla garden), 
walking and cycling facilities (sidewalks, bike lanes) and transit-oriented development (public 
transport, mixed-use, last mile connectivity) (Kumar, 2023). These strategies aim to create 
spaces that are not only functional and aesthetically pleasing but also foster a sense of 
community and belonging (Kumar, 2023). 

At the top of the Placemaking engaging strategies is “Participatory Design”. Par_cipatory 
design is a methodology that allows real-world users to par_cipate in the design process with 
professional designers. The goal of par_cipatory design is to create a high-quality product, 
service, or system that suits the user's needs. Other names for participatory design are 
Cooperative design, Community design, Co-design, and Co-creation. Regardless of the name, 
the idea stays the same: Users and stakeholders participate in the design process. 
Participatory design isn't a new concept. It originated in Germany and became popular in 
Scandinavia back in the 1980s. It spread to other places, including North America. 
In the 2000s, co-design became popular for technological products. Back then, a development 
method called Extreme Programming (XP) emerged. It implemented a collaborative approach 
to improve software quality. The group design methodology gained momentum among 
software developers. (Dovetail, 2023) 

Community design can come in many shapes and sizes. Sometimes, it involves users in the 
entire project, allowing them to make significant changes and share responsibility. In other 
situations, the user's contribution is consultation only. This approach directly engages users 
in the design process. It is centered around the community and can foster community 
ownership and pride. In this strategy, the community designs the whole project, for the 
community. Each resident contributed to elements of the design, function, and management. 
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This research draws on various case studies of genera_ve par_cipatory placemaking, with a 
par_cular focus on the Riyadh 100 Parks Project, an ambi_ous ini_a_ve aimed at transforming 
the urban landscape of Riyadh, Saudi Arabia, into a greener and more sustainable 
environment. The project exemplifies the principles of genera_ve placemaking, involving local 
communi_es in the planning and design process, thereby fostering a sense of ownership and 
connec_on to the parks. 

2. Literature Review 

2.1. The Design Process. 

As for the adributes of design tools in par_cipatory projects, it is necessary to understand 
what the design processes are about. Among others, Barton, H. et al. (2003) provided 7 steps 
for shaping neighborhoods, and Wates, N. (2000) suggested a scenario to reuse derelict areas. 
While Urban Ac_on Network generalized the process of the Neighborhood Park Movement 
(2004). Their framework of the general processes of par_cipatory design can be charted as 
follows. (Hyun-Chan Ahn, 2007) 

 
Fig. 1 Processes of Par/cipatory Design 

Source: (Hyun-Chan Ahn, 2007) 
 

2-2 The Multiple Roles of Placemaking: 
Historically, planners, community development groups, and other place-engaged 
organiza_ons have worked to elevate the importance of place and placemaking in 
economically, socially, and environmentally responsible development (Ellery, 2020). 
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Placemaking places people at its core, either by employing a par_cipatory process to public 
space design, gaining an understanding of residents’ percep_ons and aspira_ons, or 
responding through projects/programs, which generate posi_ve rela_onships in/to/with the 
place. (Iderlina Mateo-Babiano, 2020) 

The concept of placemaking has been presented professionally from different perspec_ves 
using a variety of defini_ons (Iderlina Mateo-Babiano, 2020). The theore_cal model proposed 
in the work of Ellery, J. Ellery, & M. Borkowsky is offered for further examina_on, descrip_on, 
and tes_ng and as a founda_on for future research on the role placemaking plays in 
community development professional prac_ce (Ellery, 2020). 

2-3 Regenerative vs Generative Placemaking: 
Regenera_ve and genera_ve placemaking are two dis_nct concepts in urban planning and 
development. Regenera_ve development is an approach to suppor_ng design for places to 
focus on the delivery of vital, viable, and resilient places, able to evolve to support all human 
and non-human life. (Dominique Hes C. H.-S., 2020) 

Regenera_ve Placemaking is a development approach that protects exis_ng neighborhoods 
by co-crea_ng sustainable, eco-friendly, and inclusive projects, emphasizing par_cipatory 
planning, cross-sector collabora_on, and financial prosperity for the community (Tohme, 
2023)1. It is defined as a strategic process of (re)igni_ng people’s rela_onship to socio-
ecological systems through place-specific ac_va_ons (Dominique Hes B. R., 2021). This 
approach harnesses the key strengths of regenera_ve development and placemaking 
prac_ces (Dominique Hes B. R., 2021). It emphasizes deep engagement with the community 
of an area, the use of rela_vely small projects to trigger long-term benefits and the aim of 
improving life quality by developing social cohesion and place adachment that contributes to 
the planning and investment in public places (Dominique Hes C. H.-S., 2020). On the other 
hand, “Genera_ve Planning” is a method that focuses less on the specifica_on of a final form 
through schema_c planning and more on the stepwise process by which a form might emerge 
from the evolu_onary ac_ons of a group of collaborators. (Mehaffy, 2008) 

2-4 The value of ParGcipatory design: 
The par_cipatory approach in placemaking is a process that emphasizes the involvement of 
local communi_es in the design and management of public spaces. It’s a method that places 
people at its core, either by employing a par_cipatory process to public space design, gaining 
an understanding of residents’ percep_ons and aspira_ons, or responding through 
projects/programs, which generate posi_ve rela_onships ships in/to/with the place (Iderlina 
Mateo-Babiano, 2020). The par_cipatory approach is seen as a spa_al process, producing 
interac_ons among people, crea_ng emo_onal or material connec_ons, exchanges, and 
inevitable conflict, re-configuring (public) space, and extending (urban) ci_zenship 
(Kalandides, Par_cipatory placemaking: concepts, methods and prac_ces, 2018). 

The par_cipatory design presents placemaking as a capacity-building strategy to harness the 
power of the community in shaping and transforming places in ci_es. The Placemaking 
employed par_cipatory learning and interac_ng strategies to engage people across cultures 
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and ages through group collabora_on in an intensive workshop. (Iderlina Mateo-Babiano, 
2020). 

Over the past 40 years, par_cipatory design has evolved to minimize downsides and maximize 
the benefits. While it may not apply to all projects, many product designers, and urban 
designers take advantage of user consulta_ons and par_cipa_on for their concepts and 
designs.  

In the context of designing and implemen_ng neighborhood parks the par_cipatory approach 
has proven to have several benefits:  

1. Community Engagement: Participatory design fosters a sense of community 
ownership and connection to the parks. It allows for the integration of local knowledge 
and preferences, leading to designs that are more likely to be accepted and used by 
the community (Sanem Özen Turan, 2016).  

2. Inclusive Design: It ensures that the needs and preferences of all community 
members, including underrepresented groups, are taken into account. This leads to 
more inclusive and accessible park designs (Dovetail, 2023).  

3. Sustainability: Parks designed with community input are more likely to be maintained 
and preserved by the community in the long term (Sanem Özen Turan, 2016) (Dovetail, 
2023).  

4. Innovation: The process can lead to innovative design solutions that professionals 
might not have considered. Different perspectives can bring unique ideas and 
solutions to the table. (Mostafa, 2021) 

5. Improved Quality of Life: Well-designed parks can enhance the quality of urban life, 
promote social cohesion, and contribute to environmental conservation (Sanem Özen 
Turan, 2016).  

6. User Satisfaction: Participatory design can lead to higher user satisfaction as the end 
result is likely to meet the users' needs and expectations (Dovetail, 2023).  

7. Learning Opportunity: It provides a platform for mutual learning between designers, 
stakeholders, and the community.  

8. Empowerment: Participatory design empowers community members by involving 
them in decision-making processes that affect their environment (Dovetail, 2023).  

3. Methodology 

In this research, the two practices of “Generative planning” and “Participatory Placemaking” 
are integrated under the ‘Generative Placemaking” model. This model harnesses the key 
strengths of both practices while providing ways to address their limitations. The case project 
was analyzed using demographic urban methods to identify potential synergies. The resulting 
model indicates that merging these two practices can deliver a place designed for human-
centered urban development. Potentially shifting city-making from a largely planning-based 
practice. The combined approach supports the ability to look across history and its attributes 
to understand a place’s potential while providing a method through which the community 
can actively participate in the city-making process. Placemaking can thus become a strategy 
to bring forward this potential, test, play, and evaluate generative initiatives, in the context 
of spatial, temporal, social, and ecological influences. 
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The research follows a mixed method; quan_ta_ve- quan__ve approach. It studies and 
analyzes three Par_cipatory Placemaking interna_onal projects. The methodology of 
Genera_ve Par_cipatory Placemaking of the case study of Riyadh Parks will be presented and 
analyzed. 

In that context, this research demonstrates the Genera_ve Placemaking strategy that was 
created, tested, and applied by the author to engage all stakeholders in the process of 
crea_ng new parks in Riyadh City, Saudi Arabia. Specifically, it demonstrates how to co-create 
new parks by ac_vely involving stakeholders in the making process.  

The research shows case the importance, feasibility, and applicability of placing people at the 
heart of the process and strengthening the connec_on between communi_es and the spaces 
they inhabit. The research draws insights from interdisciplinary literature, case studies, and 
collabora_ve prac_ces. It proposes ac_onable guidelines for the genera_ve process of 
designing rich parks, where stakeholders co-create vibrant and inclusive environments. In 
conclusion, the research contributes to the growing body of literature on genera_ve 
placemaking and urban sustainability. 

4. Case Studies 

The selec_on of the case studies was based on the parks and public spaces that have 
successfully implemented par_cipatory strategies to design and implement neighborhood and 
community parks:  

4.1. Case Study One:  

• Project Name: NRIAG Eco-Park 
• City: Helwan, Egypt, Year: 2020 
• Owner: The National Research Institute of Astronomy and Geophysics (NRIAG) 
• Design Approach: This project focused on integra_ng marginalized natural 

environments, such as Wadis (dry streams), with the urban fabric through eco-
landscape design. The project used a par_cipatory qualita_ve method along with 
other analy_cal and digital tools, such as modeling and Geographic Informa_on 
Systems (GIS), to deduce scien_fic details and ac_vi_es in the preliminary phases of 
zoning plans. (Okasha, 2021) 

• Participatory Approach: The collabora_on of mul_disciplinary experts, the local 
community, and non-governmental organiza_ons (NGOs) was recommended to join 
the design team, aper the first brainstorming session. Due to the high cost of the 
study, a small grant was proposed to support the focus group workshop and some 
experts’ technical reports. The study was part of an ongoing project, and this research 
is the first phase that aims to propose ac_vi_es and zoning design. 

• Participatory Methods: individual mee_ngs, small group work, focus group 
workshops, and distributed work package tac_cs, can help in eco-landscape design, 
decision-making, and management. 

• Learned Lessons: The researchers demonstrated the challenges facing the 
par_cipatory approach related to transparency, and lack of experience at the decision-
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maker level. It also brings to aden_on the importance of such prac_ces to support 
sustainability. 

 

Fig. 2 The Par/cipatory Multi-Method Design Approach 
Source: (Okasha, 2021) 

 
4.2. Case Study two:  

• Project Name: Xicoténcatl Park  
• City: Tijuana, Mexico, Year: 2021 
• Owner: Taller Capital  
• Design Approach: This informally urbanized area is characterized by cardboard and 

cinder block constructions, usually roofed with corrugated metal sheets or very simple 
concrete slabs, standing over steep slopes. This project was originally meant to 
address the construction of sidewalks and the cleaning of the ravine to guide water 
runoff. After visiting and understanding the community’s pressing need for public and 
recreational spaces, the scope changed.  (ArchDaily, 2023)  

• Community Participation: The project team visited and understood the urgent need 
of the community for public and recreational spaces. They witnessed the enormous 
amount of debris that filled the canal and proposed a drastic change in the program: 
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to place the debris on platforms to create sports and recreational spaces that linked 
both sides of the stream. The community had already initiated actions where this 
material was used to create a simple soccer field. Through the use of a popular and 
vernacular construction system to build contention walls called llantimuro or tire-wall, 
this project takes advantage of the existing on-site debris and the millions of used tires 
uselessly piled in border cities such as Tijuana, to build a series of earth and concrete 
platforms, held by tire-wall contention walls. 

• Leaned Lessons: The project demonstrated the potential of learning from the local 
community using local and vernacular construction systems that recycle materials, 
such as tires, to structure the intervention.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 The Xicoténcatl Park, Mexico 
Source: Rafael Gamo, (ArchDaily, 2023) 
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4.3. Case Study three:  

• Project Name: Tapis Rouge public space  
• City: Haiti, Year: 2016 
• Owner: Emergent Vernacular Architecture (EVA Studio)  
• Design Approaches: Tapis Rouge is one of several public spaces built under the 

program LAMIKA, whose acronym stands for “A Better Life in my neighborhood”. The 
program, funded by the American Red Cross and implemented by Global 
Communities, aims to construct multifunctional spaces that facilitate and promote 
social cohesion through an inclusive approach. (ArchDaily, 2023) 

• Community Participation: The design is inherently community-oriented and 
understands public space as an anthropological ground from which identity and social 
relations grow. Green Gym was created in response to the community's needs with 
simple low-cost equipment. 

• Learned Lessons: The project aimed to give transformative power to a local 
community and to provide the residents with a sense of ownership, identity, and 
pride. The goal was to create a safer and cleaner environment, which would help 
reduce crime, violence, and anti-social behavior in the area.  

 
Fig. 4 Tapis Rouge public space, Hai/ 

Source: Gianluca Stefani, over (ArchDaily, 2023) 
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4.4. Learned Lessons Conclusion: 

The case studies projects demonstrate the potential of participatory design to create parks 
that are not only aesthetically pleasing but also meet the needs and aspirations of the local 
community. Through a participatory approach and through placing community engagement 
at the core of the design process. The methods applied for the participatory approach varied 
from one project to another based on the nature of the project itself and the targeted 
community: whether common or specialists. All of the demonstrated cases were for 
generative placemaking, which focuses less on the specification of a final form through 
schematic planning or design and pays more attention to the participatory process by which 
the form emerges from the collective design of the group of collaborators. 
 

5- Riyadh Park GeneraGve ParGcipatory Placemaking 

This part of the research demonstrates the Genera_ve Placemaking Par_cipatory approach 
that the author planned and led the execu_on in the design of Al-Wadi Park, in Riyadh City, 
Saudi Arabia. The project took place in Riyadh in late 2022, and early 2023. 

5.1 Background of The Riyadh 100 Parks Project 

Riyadh City, the capital of Saudi Arabia, is the focus of major efforts to transform its physical 
urban fabric, economic poten_al, and cultural dynamics in direct response to the na_onal 
goal for Riyadh City to become one of the ten top QoL ci_es worldwide by the year 2030. 
Moving to a new paradigm of collabora_on with different stakeholders and suppor_ng 
community engagement, this transforma_on can contribute to the targeted future of Riyadh. 
However, the humaniza_on of Riyadh city gained official royal aden_on a long _me ago. The 
Riyadh 20-year strategic plan _tled “Riyadh: The Human Being and The Place” that the City 
Mayor launched in 2012 centered around livability and crea_ng beder public spaces and 
experience, which reviewed prac_ces, iden_fied challenges, and proposed a framework for 
ac_on. The strategic plan was rooted in several ini_a_ves launched by Riyadh’s municipality. 
The Riyadh Municipality also pursued achieving the QoL Program goals related to the 
neighborhood’s environment by upgrading public spaces and promo_ng residents’ daily 
ac_vi_es through conduc_ng the upgrading public spaces as a part of the” humaniza_on of 
residen_al districts” project. (Mostafa, 2021) 

Riyadh Municipality launched the 100 Parks Project in 2023 in response to the objec_ves of 
the Quality-of-Life Program and The Humaniza_on of Residen_al Districts Project. The project 
aims to construct 100 new parks distributed along the residen_al districts in the city of Riyadh 
to assure equity in accessibility for green services. 

5.2 Project Governance and LimitaGon 

The city is a con_guous residen_al neighborhood whose residents communicate through 
public spaces in the neighborhood. Thus, parks are the most important spaces for ac_vity and 
social interac_on in each residen_al neighborhood. Therefore, the Riyadh Municipality, 
represented in the Public Administra_on of Design and Execu_on of Services Projects in 
partnership with the Center of Local Governance at Prince Sultan University represented in 
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the Public Spaces and Placemaking Program, launched a pioneering experimental project of 
Placemaking Par_cipatory project to co-design the Al-Wadi neighborhood park to ensure that 
the needs and aspira_ons of the residents are met, and their ac_vi_es are accommodated, 
which eventually would contribute to improving their quality of life. Meanwhile, since 
Placemaking is a community-based approach, each park is considered unique and has its 
methodology based on the demographic, social, and urban characteris_cs of each district. 
However, the municipality could use the design outcomes as solid evidence for guiding the 
design decisions in characteris_cally similar districts. 

5.3 The Methodology of the Al-Wadi Placemaking Project  

To provide beder processes and products in par_cipatory designs, communica_on among 
residents and experts is one of the most important maders. Exis_ng studies point out that 
the development of public spaces contributes enormously to encouraging physical ac_vi_es 
for neighborhood residents and presents an excellent opportunity for best prac_ces if 
community feedback is put into concern. Moreover, enhancing user’s comfort and 
sa_sfac_on will encourage people to spend more _me outdoors, with the poten_al to 
improve their physical health, enrich their social cohesion, and enhance their overall quality 
of life. (Alawi, 2019). According to (Mostafa, 2021) she recommended humaniza_on projects 
to conduct a small-scale placemaking par_cipatory project in each neighborhood to discuss 
the intended development and simulate community par_cipa_on in co-design parks. 

The methodology of Al-Wadi Placemaking project was structured around four main phases: 

 
Fig. 5 Al-Wadi Park Placemaking Par/cipatory Methodology 

Source: Author 

Phase 1: Pre-Design Studies 

To plan the Placemaking Co-Design Project with the residents of Al-Wadi district it was crucial 
to have a deep understanding of both the community and the urban context. Thus, a series 
of studies were conducted by the team including: 

- Studying the urban context of the district. 
- Studying the demographic characteris_cs of the district. 
- Conduc_ng an observa_on study and user-behavioral mapping. 
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- Surveying Park users to inves_gate their needs and preferences in the park. 
- Analy_cal study for the outcome of all previous studies.  

By the end of this phase, it was possible to Conclude the design guidelines based on 
community prac_ce. 

The studies report was shared with the municipality and the design consultancy as a guide for 
the park design to produce the conceptual masterplan of the Al-Wadi Park. 

 
Fig. 6. Phase one: Survey and Observa/on studies 

Source: Author 
 
Phase 2: The Placemaking Co-Design Workshop 

Aper the studies step, the park masterplan was ready to be used as a base point for discussion 
and co-design with the residents through the Placemaking workshop. The workshop 
prepara_on considered the need to hold preparatory mee_ngs to reduce the gap between 
the scien_fic approach and the prac_cal prac_ce of placemaking according to the nature of 
the involved society, in addi_on to introducing the other stakeholders: the Municipality team, 
and the consultant to the Placemaking concept itself. That stage helped make the appropriate 
decisions regarding the limita_ons and the required facilita_ons and planning to achieve the 
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community’s needs and aspira_ons. Three mee_ngs were held, in addi_on to con_nuous 
communica_on.  

 
Fig. 6. Phase Two: The Placemaking Par/cipatory Workshop 
Source: photo 2, Riyadh Municipality & photos 1, 3, 4 Author 

Through the Placemaking par_cipatory workshop, communica_on between experts and 
residents is most important. Tradi_onally, experts used to visualize their design ideas with 
technical drawings, such as plans, eleva_ons, sec_ons, and perspec_ves. However, it is 
difficult for non-expert, common par_cipants to understand such tradi_onal drawings. To 
overcome this obstacle and facilitate community par_cipa_on, the methodology included two 
main visual mediums: a big-size, walk-on masterplan where par_cipants were able to walk 
and feel the scale and distance and various parts of the park. In addi_on, a walk-through video 
that demonstrates the park design in a movie format is played on a big screen with an audio 
background of birds and a water soundtrack. Both elements successfully achieved their 
intended goals that were achieved through discussions with par_cipants. 

The organiza_on team expected the co-design workshop to last for four hours and about 150 
residents. However, it was a remarkable success for the efforts to s_mulate residents' 
par_cipa_on that the workshop lasted for seven hours and received 480 par_cipants.  

Phase 3: Design Development Workshop 

In the par_cipatory design, design developments must be adained by feedback, because 
par_cipants` ideas cannot be reflected in the actual design at once. Through the 
development phase, communica_on among the Placemaking team, consultancy team, and 
the Municipality team is most important. During this workshop, all design issues were 
discussed. Not only designed form or space composition, but also hardscape and softscape 
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elements to suit activities and uses requested by the residents through the Placemaking 
workshop. By the end of this phase, the teams agreed on a developed masterplan that 
incubates all the needs and preferences concluded from the Placemaking workshop. 

Phase 4: Final Park Design 

The consultancy team transferred the development plan that was reviewed and approved by 
the placemaking experts regarding complying with the design program. Aperward, the 
consultancy team produced the blueprints and execu_on drawings that the municipality 
approved and handed to the contractor for execu_on. 

 
Fig. 7. LeY: The primary conceptual masterplan, right: the final developed design. 

Source: Riyadh Municipality 
 

6. Discussion and Conclusion 

From the case project of the Al-Wadi neighborhood park, this paper explained the 
characteris_cs of the four major phases that were conducted in the par_cipatory design 
processes of the Placemaking Genera_ve strategy. It also demonstrated the specific 
adributes of the design tools applied to each phase. The main purpose was to achieve beder 
communica_on among residents and experts. The findings from the case project could be 
ar_culated as follows: 

Placemaking ParGcipatory Manifesto: 
1. Understanding the popula_on characteris_cs is a vital element to be able to plan a 
suitable par_cipatory strategy for them. 
2. Designing a Placemaking participatory workshop requires facilitating public information 
to activate communications among residents and experts. The participatory tools here 
contribute to enhancing the efficiency of the information transfer and the participation 
methods by making its contents more thorough, diverse, and interesting to visualize 
residents` ideas and values. When developing design tools for this step, experts need to 
decide the degree of par_cipa_on that residents can comfortably handle; simplify the 
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design process and provide more diverse and precise items. 
3. Par_cipants' feedback is important for stakeholders and experts to develop the design 
together. As the key communica_on methods, drawings are to be changed in themes and 
methods of visualiza_on. Themes of visualiza_on are extended to ac_vi_es and uses. In the 
methods of visualiza_on, it is helpful if specific proper_es are realis_cally expressed in the 
placemaking workshop. That includes providing samples of the furniture, sopscape, and 
hardscape elements. 
4. Designers and Placemaking experts are required to make design tools more suitable for 
specific residents by modifying design tools more appropriately in each step and tes_ng 
them in prac_ce con_nuously. Such design tools can play important roles in improving 
communica_on among residents and experts in par_cipatory design. Beder communica_on 
would eventually enhance the mobiliza_on of community spirit among all residents. 
5. Beyond the mere applica_on of foreign cases, the localiza_on of the par_cipatory design 
was inevitably pursued as a focus of research and prac_ces. The par_cipatory design became 
a part of the social movements, in which grass-roots ci_zen/resident par_cipa_on played 
bigger roles than before 

In conclusion, genera_ve placemaking is a cri_cal process that creates the capacity for people 
to invent space with meaning rather than reshaping exis_ng one. It plays a significant role in 
public spaces by shaping them before planning, design, and execu_on to deliver, create, 
invent, and produce vibrant and inclusive places that reflect the community’s iden_ty and 
aspira_ons, and minimize the cost of crea_ng then enhancing public spaces. 

The study also highlights the poten_al of genera_ve placemaking to enhance the quality of 
urban life, promote social cohesion, and contribute to environmental conserva_on. The 
research underscores the importance of integra_ng community perspec_ves into urban 
planning processes, arguing that this can lead to more inclusive, sustainable, and successful 
outcomes. 

7. RecommendaGons and Future Research DirecGons 

The findings provide valuable insights into the benefits and challenges of genera_ve 
placemaking, offering prac_cal recommenda_ons for policymakers, urban planners, and 
community leaders. 

Future research needs to extend to inves_ga_ng the impact of placemaking strategies on 
decision-making and policy-making at the municipality level. 

It’s also recommended to examine the broader implications of this approach for urban 
development and environmental sustainability. 
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CITY - MAKING
An Introduction to A Periodic Table of Urban Restoration and the concept of

Civic Morphology

“Only when it is understood that those who build and sustain urban life have a primary
claim to that which they have produced and that one of their claims is to the unalienated
right to make a city more after their own heart’s desire, will we arrive at a politics of the
urban that will make sense” Harvey, 2019, p. Xvi.

Cities exist, as Michel Foucault described, as heterotopic spaces of difference (1986, p. 25).
Cities are spaces that seem wholly contradictory, continuously transforming, socially intense,
culturally incompatible and discursively networked. Understanding this, my research question is
whether diverse groups of people can, in fact, live together harmoniously within urban space?”
This important question discloses the underlying interest of this research.

We are currently living through a radical transition, a radical shift in relation to
urbanization. The relationship of power and the way we must relate to the changes rapidly
occurring in space, brought about by globalization has resulted in great tensions across the globe
that have emerged like wildfire within our cities whose appearances we have seen from revolts in
the central squares of Zuccotti Park in New York City to those in Cairo, Madrid, Athens,
Mexico, Barcelona, Venezuela into the current climate marches known in the United Kingdom as
the Extinction Rebellion and in the uprisings of the Black Lives Matter Movement. What we
often find is that urbanity - that quality of being part of the unique social life of the city - which
requires inclusion. Yet, this act of inclusion is challenging work, and exclusion often appears to
be so much easier. These difficulties are especially recognized when we are talking about public
spaces, immigration, environments, nationalism, populism, globalism, and the myriad issues
which are occurring around the use of space which perpetually arise as a result of our current
methods of development, and orientation to architecture, urbanism, transit, and planning systems.

As a consequence, bureaucratically organized and unimaginatively implemented spaces are
not life-giving; yet, continue to be the order of the day. A wealth of literature, empirical research,
and real-world examples collectively support the assertion that structures and urban
environments are often built without much, if any, democratic input from the communities they
are meant to serve. Often the implementations of these spaces are based on old policies that have
become redundant. cookie-cutter examples of how governments maintain a deep collusion with
developers and urban planning standards. It also is a proof of the inability of our cities to keep
pace with the social changes, specifically the changes in areas of equity and social justice, which
are exacerbated with community relation to gentrification and displacement, transportation
equity, environmental justice, educational disparities, policing and criminal justice practices,
community development and economic empowerment in communities.

Madeleine Spencer
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The transition in urban environments is articulated best in its challenges and complexities
that are inherent in contemporary urban environments. Scholars in urban studies, sociology,
anthropology, and related fields have long highlighted the tensions between urban development,
power dynamics, and social justice. Old methods preserve standards of early municipal codes
that have been shown to be both racists, inhumane, and damaging to people. Such policies like
the Federal Highway Act and redlining. Without these codes being updated and intentionally
changed, cities end up colluding in the reiteration of what political sociologist Eduardo
Bonilla-Silva (2022) called "racism without racists" and what political activist Stokely
Carmichael (1966) coined as “structural racism." These historic policies such as redlining, urban
renewal, zoning laws, exclusionary housing covenants segregated public facilities, blockbusting
and racial steering have had long-lasting and profound impacts on the racial and economic
landscapes of cities and is still contributing to persistent disparities in housing, education,
employment, and access to resources and opportunities. These practices maintain inequities
within a system of class privilege and domination that continues to be etched into the physical
makeup of the landscapes of the cities in which we live. Moreover, instead of really digging in
and working through these difficulties, what is commonly found in cities is that our structures of
governance maintain the divided city. This structural racism continues to erase, silence, and push
people around. The reaction of communities being pushed around in space regularly compels
what Foucault (1976) described as a perpetual "civil war" in our cities on the grounds of
contested space. These civil wars reveal the de facto maintenance of structures as they are related
to power, social organization and the continued production of the built environment.

Something to be celebrated in cities is the recognition that these same urban spaces provide
us as social scientists with a source of vital information. Gathering this information requires the
deepest understanding of the relationships and thorough network analysis of constituents and
local processes that are being perpetually expressed within and through these urban settings. This
analysis shows us the freedoms and constraints of the built environment and its effect on local
people and the commons. A process must exist that allows for all bodies, of many different
groups, to cohabitate and essentially continue productively in the co-creation of space and place
within the city. Such a place and space is one that would accurately reflect the multifaceted
creative imagination of its population.

This study is important especially to our understanding of who currently has the right to the
city. It is important to our understanding of who has the right to production within its space, and
how transnationalized groups of immigrants and the poor who live within urban spaces can fully
and comfortably acclimate and be comfortably settled in place and space. Moreover, it helps us
to understand how populations can potentially work to build bridges in relationships between
themselves and those considered “other” in the future. It is important to note that in order for
communities to fully and holistically develop an embodied, emotional, physical, and relational
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orientation, to obtain a sense of place in urban settings and recognize a sense of community and
belonging to one another within a broader community, groups must be allowed to become settled
and develop a sense of safety, trust, and rootedness. This allows for an authentic expression of
identity to be established. This study claims that this rootedness and identity formation is a
necessity for civic cohesion and toward what I am calling her civic poiesis (Francis, 1963) or the
capacity of a population to become the makers of their cities.

Presuppositions

There are seven presuppositions of this study I would like to outline here. The presuppositions
outlined in this study are foundational principles derived from existing literature in urban studies,
architecture, and related fields. Drawing upon insights from renowned scholars and practitioners
in these domains, these presuppositions serve as guiding principles for understanding and
addressing the complex challenges inherent in urban environments. The choice of seven
presuppositions is deliberate, echoing the significance of this number in various cultural and
religious traditions, symbolizing completeness and wholeness. These presuppositions
encapsulate key concepts such as the interconnectedness of urban space, the importance of
community collaboration, and the need for innovative approaches to urban restoration. By
grounding the study in these presuppositions, I aim to provide a comprehensive framework for
analyzing and addressing the multifaceted issues facing cities today. The citations provided
alongside each presupposition demonstrate the diverse sources from which these insights have
been drawn, ranging from seminal works by urban theorists like Jane Jacobs and Christopher
Alexander to contemporary scholarship by Nikos A. Salingaros and Mindy Fullilove. Through
this interdisciplinary approach, we seek to contribute to ongoing discussions and efforts aimed at
promoting sustainable, equitable, and vibrant urban environments.

1. Cities are what activist Jane Jacobs identified as problems of organized complexity,
2. Urban space is realized as being broadly interconnected and a partly self-organizing

network that is multidimensional, multifunctional, and open to change,
3. Cities and their residents when working collaboratively can develop more non-injurious,

catalytic approaches to urban restoration than that which is currently being enacted in
top-down processes across American cities today. Facilitation of these local processes
must be bridged within and through communities' ease of access to the public commons.

4. The capacity for community actors to have fluid access to “public space” or a commons
is required for an actualized and authentic transformation of our cities. Regarding the
built environment:

5. Architect Christopher Alexander declared “A City is Not a Tree” (1965). Alexander’s
concept of a tree is not a reference to the tree we find outside with leaves, but instead
refers to an abstract structure that shows a kind of ordered compartmentalization of place,
space, and city parts separated and unable to influence other parts of the same structure
(Alexander, 1965 p.1). Alexander compared this structure to an alternative structure
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which he called a “semilattice structure” which allows for much greater interaction
between its parts.

6. Cities have what mathematician Nikos A. Salingaros (2020), described topologically as
having eight characteristics “city types”, and can be analyzed as a particular mixture of
these eight types.

7. Psychiatrist, Mindy Fullilove (2013), gets it right when she presents city builders with her
nine elements of urban restoration. This study hopes to add to these nine elements with
the initiation of a further periodic table of elements of urban restoration and to provide
community practitioners with an assessment to follow in the discovery process of this
work.

Approach to The Research

As a formative, sociographical, critical ethnographic study, this research hopes to share my
personal practice, interventions, and findings which are aimed toward developing a clearer
understanding of a design methodology for the intersections within a new and emerging field in
critical community psychology paired with placemaking. This study includes a series of case
studies about specific problems of urban life including poverty, housing, economic development,
public safety, social fragmentation, and corruption within a city. It also describes a community’s
struggle to transform these situations while encountering a deep lack of structural support to
achieve these goals. This study is framed as an autoethnographic memoir as well to share the
depth of the researcher’s personal commitment to reflect on how witnessing and accompanying a
community through a series of harrowing trials for collective liberation brought about this
realization.

This study shares an empirically grounded analysis of a series of community interventions
where local residents were compelled to challenge city practices and the successes, failures, and
opportunities found. The research was conducted over a fourteen year period from 2011-2024.
When reflecting on the relationship between urban heritage and cultural identities along with the
geopolitical and socio-cultural landscape within the city, this study required the examination of a
number of pressing methodological and theoretical questions relating to urban change, and urban
renewal, and its continuing influence upon and level of participation by its residents. This change
required the researcher to coin a term which is here being called “civic morphology” which is
distinct from urban morphology. Urban morphology that focuses on the formation and
transformation of urban forms (Salingaros, 2014). Civic morphology focuses on the formation
and transformation of social populations in relation to these urban forms and the psychological
and social characteristics that civic life takes in populations over time. These understandings help
to inform appropriate social interventions to promote social cohesion and resilience within urban
populations in their myriad communities.
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The work is guided by the theoretical lens of depth psychology which provides an
overarching theory and framework for understanding the manner of investigation and methods of
intervention. Depth psychology is a field of psychology that explores the unconscious aspects of
human experience, emphasizing the importance of unconscious processes, dreams, symbols, and
myths in shaping individual behavior and personality. Developed primarily by Sigmund Freud,
Carl Jung, and their followers, depth psychology posits that much of human behavior is
influenced by unconscious drives, conflicts, and desires that lie beyond conscious awareness.
This approach suggests that individuals can gain insight into their psychological functioning and
achieve personal growth and transformation through the exploration and integration of
unconscious material. The theoretical lens outside of depth psychology has developed and been
influenced by the work of others dealing with issues of urbanity such as the civic activist Jane
Jacobs, archetypal psychologist James Hillman, the living architect, and design theorist
Christopher Alexander, the mathematician Nikos Salingaros, the psychiatrist Mindy Fullilove,
community psychologists Paloma Pavel, architect and regional planner Carl Anthony, Latino
Urbanist, James Rojas as well as the theoretical contributions of the educator Paulo Freire, and
the historian /social theorist Michel Foucault. The work is also inspired by authors and urban
sociologists Franco La Cecla, activist Eric Corijin, Psychologists for Social Responsibility, and
Placemaking US.

Expected Results and Outcome

First, this study shows that enabling “civic poiesis” or city-making requires city planning to
remove its discriminatory policies as well as its focus on the unidimensional logic entangled in
ideas of control, commodification, and the monofunctional use of space. Furthermore, this shows
that city planning ought to be concerned with applying regulations in a more flexible and skillful
way, in order to foster careful stewardship, while harnessing, facilitating, and directing an open,
even porous foundation, for the transformation of public space by and for its residents. This
transformation ought to follow a bottom-up approach as directed in very honest collaboration
with the city’s constituents. This requires that cities, rather than only serving speculative
interests, begin to direct attention toward the full understanding and positive economic and social
function of its local residents and their key role in sustaining, renewing an actualizing what is to
become a city’s truest and actualization of urban culture maintaining the primacy of living
systems rather than being dangerous to living systems.

Secondly, this study reveals a pressing need to transform the relationships between cities,
institutions, environments, built spaces, people, and their organizational processes within cites
through making the move toward bottom-up integration, which if carried out sensitively ought to
provide greater cohesion within communities. This research seeks to advance the need for a
bridge as related to the current multicultural encounter experienced by communities within cities.
This suggests the need for a transformation of current methods of development through greater
dialogic and collaborative design practices.
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Thirdly, this study recognizes that civic poeises requires cities to adopt the wisdom of local
constituents through direct engagement and inclusion in planning and urban design processes
within cities. These processes ought to occur as related to ‘bottom-up’ feedback from community
stakeholders who work collaboratively. It also suggests the necessity of “vision-based”
organizing efforts and community design spaces where community action and participation will
directly influence and impact the very communities, therefore; upholding the built environment
within the city is meant to serve. This requires an in-depth focus by cities and city builders on
building “ecologies of place” a term described as “… representing all of those idiosyncratic
ecological features – including spatial location and time period – that defines the ecological
context of a field…. (Billick, Price; 2010)”

Finally, civic poiesis occurs when residents within urban space are finally given the real
opportunity to become willful actors and producers rather than mere consumers of space. This
research expresses the need for cities to better embrace and consider the input and
implementation of local populations (from all multi-cultural and socio-economic backgrounds) in
planning. It also requests that cities give fuller acknowledgment of the desired uses of space by
these populations for cultural production and this is the desire of the broadest group with the
range from children to seniors, from those disabled to able. The research is meant to persuade
cities and city builders to become familiar with vison-based collaborative organizational design,
typologies of space, placemaking interventions, different pattern languages, city types, and
elements of urban restoration. In this way, cities can open up spaces for equal access,
representation, and influence in the processes of urban development. This follows the conviction
of a necessity requiring that cities develop real sensitivity to the absolute importance of building
and maintaining a resilient, sustainable living city. By providing space for multicultural
influences on design processes, the city will be allowing for the highest expression and degree of
social and cultural inclusion. By way of inclusion, the vigorous civic morphology of populations
within cities, who are able to effectively impact the urban morphology with regard to
maintaining living systems, whose design and stewardship in collaboration with professionals
will organically begin to re-order the city which will then emerge and individuate particularly to
express fully the authentic poetics of each place.
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How urban research could build better cities

What do we need to know about the success, failure, and future prospects of creating 
walkable, diverse urbanism?  A discussion piece for the upcoming 60th International 
Making Cities Livable (IMCL) conference

A park in Mueller airport redevelopment, Austin, Texas. We need more studies of new urban communities, researchers say. 

Photo by Veronica Castro de Barrera

EDITOR'S NOTE: This is an excerpt from an article by Rob Steuteville of CNU Public Square 

(https://www.cnu.org/publicsquare/2020/02/17/how-new-urbanism-research-could-build-better-cities). The CNU is a partner in 

the upcoming 60th IMCL conference on "Making Cities Livable: Research Into Communication, and ACTION," April 26-28, 2024 

at Newport, RI USA. 

In the 1990s and early 2000s there were still prominent people who needed convincing that sprawl was a problem and 

walkability was fundamental, writes Emily Talen, editor of A Research Agenda for New Urbanism (Elgar Publishing). Now, “urban 

planners, environmentalists, elected leaders, and citizens of many stripes accept the validity of New Urbanism’s goals,” she 

writes. “On the academic side, scholars have largely moved beyond debates about historicism, architectural weaknesses, and 

environmental determinism.”

A general agreement on goals means that researchers can shift their focus to “uncovering roadblocks to achievement.” The 

book gathers the ideas of academics in design, planning, and civil engineering to examine the research that is done and 

needed to advance the principles of the Charter of the New Urbanism.
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Some of the authors call for the obvious: more studies of new urbanist projects. Surprisingly, they are few and far between. 

Where these studies have been done, they show promise in New Urbanism alleviating social and environmental problems. 

Matthew Hardy, senior lecturer in architecture and urbanism at the Prince’s Foundation in London, calls for more post-

occupancy studies of new urban communities, citing the studies of Orenco Station (2002 and 2009) in Hillsboro, Oregon.

As publisher of New Urban News, at the time the leading New Urbanism professional journal, I reported on these studies 

by sociology professor Bruce Podobnik of Lewis and Clark College, which found significant benefits to Orenco Station’s 

planning. The quantity and quality of social engagement was significantly higher than comparable neighborhoods, residents 

walked to the store more often, and the community boosted the use of mass transit. 

Since then, academics have largely failed to follow up to confirm the results in other communities or dig deeper. “We need to 

know more about how these places and others function, and how they compare to other places, both new urbanist and 

conventional,” says Hardy. “I would suggest a revitalization of the science of post-occupancy evaluation, combined with better 

analysis of the new metrics required to assess New Urbanism.”

Regulatory barriers

Ajay Garde, associate professor of planning and policy at UC-Irvine, calls for researchers to “investigate the regulatory and non-

regulatory barriers to transit-oriented and infill development. To what extent would removal of these barriers reduce GHG 

emissions, improve air quality, and address housing affordability?”

He calls for more studies on the impact of zoning reform, which he says has been given little attention. Given the widespread 

occurrence of zoning reform, this lack of research is surprising. “There is scant research that has examined the implications of 

these zoning reforms for addressing the problems that communities are likely to face in the future.”

 

Garde suggests that too little is known about what makes mixed-use projects, e.g. those with retail, succeed. More study is 

needed on urban retail types and the “spatial dynamics of success,” agrees Conrad Kickert, assistant planning professor at the 

University of Cincinnati. While malls are dying due to the impact of online shopping, he says, the renewed interest in urban 

living is fueling a demand for an experience-based retail. “America’s growing desire for unique experiences cannot be met 

online,” he writes. Moreover, retail is crucial for the health, economy, and social life of city neighborhoods. “Many of these 

arguments are in their early stages, and would benefit from empirical evidence and theoretical embedding.” 

Green urbanism

Urbanism’s impact on microclimate is a critical area of climate research, according to V. Kelly Turner, assistant professor of 

urban planning at UCLA. “Research on microclimate regulation and New Urbanism is sparse. Especially needed are studies that 

evaluate the role of design in adapting to hotter urban environments.” One promising study found that new urbanist design at 

Civano in Tucson, Arizona, reduced land surface temperature compared to conventional development, but more work needs to 

be done in this area. 

Some environmental benefits of New Urbanism have been well established, Turner says, like the literature on transit-oriented 

design, walkability, and reduction in CO2 emissions. Yet there is a lack of empirical assessment of the relationship between 

new urbanist design and ecosystem services, climate adaptation planning, and other environmental outcomes, she says. “New 

Urbanist design theory constitutes a series of hypotheses that, if tested through empirical methods, could contribute to a 

scientific theory about the relationship between design and environment.”
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One useful idea would be to establish field tests at new urban projects around the US and the world—which are located in a 

wide variety of geographic contexts, she says. “In the case of microclimate regulation, it would be possible to collect a 

longitudinal database of land surface temperature across multiple new urbanist sites and, potentially, distribute a network of 

thermal comfort sensors. … Built examples of New Urbanism contain a wealth of untapped environmental data that could be of 

interest to design professionals and academics alike.”

Transportation

“While New Urbanists have increased the supply of walkable, mixed-use places with access to transit, the supply falls far short 

of meeting the demand for such places,” writes Wes Marshall, professor in Civil Engineering at University of Colorado, Denver. 

“This has forged an affordability problem, and, in turn, and equity problem.” Central to solving the supply problem is building 

more walkable infrastructure so that supply of mixed-use neighborhoods can keep up with demand. 

“It is especially important to continually ask the right questions. Instead of asking how many cars need to be accommodated 30 

years into the future, we should be asking what we want our community to be like and how we can build our public spaces—

including our streets—accordingly.”

Diversity

April Jackson, assistant professor in urban and regional planning at Florida State University, notes that studies have shown new 

urban projects have more income diversity, but the record on racial diversity is not as good.

“Trudeau and Kaplan (2016) found that New Urbanist projects host more income diversity than their conventional peers and 

that racial diversity is spurred through (1) strategic commitments by local actors to the social aims of New Urbanism, and (2) 

neighborhood change resulting in gentrification.”

Theoretical foundations

Cliff Ellis, professor in the graduate program in city and regional planning at Clemson, makes a strong argument for new urban 

academics to participate in philosophical debates on topics like the role of tradition in society and what makes a place “real” 

and authentic. 

“While the central focus of New Urbanism will continue to be the completion of high-quality projects, the development of 

effective regulatory structures, and the empirical testing of specific spatial patterns, New Urbanist researchers should 

participate in philosophical debates about urban design and its connection to better and worse forms of civilization.”

New Urbanism’s willingness to address social goals directly has been controversial, Jackson points out. “New Urbanism, as a 

planning movement, addresses social goals and highlights their significance in relation to the physical environment. This is 

perhaps the most significant and distinguishable contribution of New Urbanism. Ironically, this also tends to be a recurrent 

criticism of New Urbanism: that it attempts to influence social goals via physical design.”

Talen is professor of urbanism at the University of Chicago. Other contributors include: Michael Mehaffy, senior researcher at 

KTH University, Stockholm; Sungduck Lee, assistant professor in the Department of Architecture at Iowa State University; 
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Donovan Finn, assistant professor in the Sustainability Studies at Stony Brook University; and Gordon Douglas, assistant 

professor in Urban and Regional Planning at San Jose State University. 

For more information about the 60th IMCL conference, visit the conference web page at https://www.imcl.online/2024-newport. 
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Exploring user experience on improved non-motorised transport (NMT) 
infrastructure in Nairobi 
 
Wambalaba, E. Akosa 
Department of General Education and Department of Languages and Literature, United States 
International University-Africa, Nairobi, Kenya. 
Contact: awambalaba@usiu.ac.ke or akosapretoria@gmail.com  
 
Amwoi, Vincent 
Kenya Alliance of Resident Associations (KARA), Kenya.  
 

Abstract 
 
Objective: This study aimed to explore pedestrian experience on connectivity, mobility,  
comfort, aesthetics, personal wellbeing and socio-economic engagement while using walkways. 
Methods: An on street questionnaire was applied to collect the perceptions 30 
pedestrians had on connectivity, mobility, safety, aesthetics, personal 
wellbeing and  socio-economic engagement.  
Results: In the aesthetics dimension over half of those interviewed (59.6%) agree (43.5%)  
or strongly agree (16.1%) that there are few trees, flowers, benches for resting and too 
much litter on walkways. A significant number of pedestrians (74.1%) agreed (45%) and  
strongly agreed (29%) that noise pollution was present at unacceptable levels. However a  
strong majority (77.4%) agreed or strongly agreed that walking decreased their stress 
levels and increased their feelings of good health (80.7%). In terms of safety, the speed  
of cars, walking at night  and crossing at roads junctions were perceived as safety concerns.  
Connectivity received majority agreement, except for mobility which was slowed down by 
business activities, physical obstacles and the movement and number of people, 
motorbikes and bicycles on walkways. In terms of walkway comfort, results were mixed 
and even numbers agreed and disagreed about comfort. 
Conclusions: These findings provide support for pedestrian awareness of the influence of NMT  
design, use and environment on their perception of personal wellbeing, sense of safety, which in  
turn indirectly impacts the frequency and type of interaction with socio-economic activities in a  
developing country context.  
Keywords: Pedestrian, walkways, perceived, safety, mobility, connectivity, personal 
wellbeing, comfort, aesthetics, environment, physical infrastructure 
 
INTRODUCTION 

Walking and cycling are the principal modes of travel in developing countries, 
outnumbering motorized transport (MT) trips (Okoth, 2008). Almost half of all adults in Kenya 
walk to work and educational institutions (42%) compared to 48% who ride public transport 
(AUNEP, 2009; Mitullah and Makajuma, 2013; Salon and Gulyani, 2010; 2019; WHO, 2018).  
In 2005, the majority of daily trips in Nairobi were by walking, 47-48%  and 40-50% of them 
being short distances of  less than 2 Kms while 40% were longer, 2-5 Kms with half the trips 
taking more than 30 minutes (SSATP, 2005).  
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Walking is associated with economic status. In a county study, 52.9% of Nairobi 
pedestrians cited unaffordability as a factor in choosing to walk to work (NCG, 2015).  About 
33% of households in Nairobi, live below the poverty line (Salon and Gulyani, 2019) and cannot 
access motorized transport. Private ownership of public transport in Kenya also prices out large 
sections of the poor (NCG, 2015).  Consequently, walking is disproportionately experienced by 
the urban poor and represented as an unattractive low-income mode of transport in Kenya, 
(Cresswell, 2010; Salon and Gulyani, 2010; Mitullah and Makajuma,2013). This socio-economic 
representation of walking underlies the existence and architecture of pedestrian space for the 
poor for whom walking is the major transport mode largely for functional purposes (UNEP, 
2016).  

The growth of suburbanization has increased commuting distances and consequently 
increased transport costs particularly for the poor ((Salon and Gulyani, 2019). This is significant 
as 41% of the population in Nairobi live in high density pockets in poorly built housing in 
informal settlements, distant from workplaces.  

Studies show that apart from economic factors, individual (cognitive), social, economic 
and environmental factors also correlate with individual decisions to use non-motorised transport 
(Zhang et al., 2020: Mertens et al., 2017 and Kerr et al., 2016).  A study by Ranne (2019) 
showed that an individual’s experience of the built environment and by extension the natural 
environment rotated around  themes of the environment’s attractiveness, its coherence between 
various elements, its novelty, its stimulation during the use, the feeling of control and the sense 
of efficiency. The issue of connectivity efficiency between job locations and NMT in Nairobi 
was highlighted in a UNEP “Share the Road” study (UNEP, 2009). A survey on user perception 
of quality of NMT infrastructure in Nairobi found a majority considered it of poor standard 
(Ngira, 2013). 70% of pedestrians rated footpaths as poorly constructed compared to 5% who 
found them well-constructed. Mitullah (2012) in capturing spatial data through observation 
found over 90% of the road sidewalks within an area of study in Nairobi were heavily obstructed 
by informal businesses such as street vendors, trash and open sewer and drainage ditches. The 
same study showed 81% felt they did not have adequate facilities on their routes while 86% cited 
absence of safe crossings on their roads, as a safety concern.  

In measures of safety, pedestrians made up the highest percentage of road accident-
related deaths at 37%. (WHO, 2018). A contributing factor to a high pedestrian accident rate, is 
lack of adequate pedestrian walk paths and cycle lanes separating and protecting users from the 
high speed of motorized transport.  

Insecurity and obstruction of walkways were also cited as factors increasing accident 
risk. 89.2% of pedestrians cited lack of supportive infrastructure for NMT and 78.5% of 
pedestrians felt motorized transport users did not respect them on roads (NCG, 2015). The same 
study found that accidents involving pedestrians  accounted for 71.7% of accident casualties.   .  

In 2016, Nairobi recorded 13,463 road fatalities (WHO, 2018) and pedestrians were the 
highest casualties at 37% and cyclists at 2%  (NTSA, 2016). A total of 186 people were  killed in 
traffic collisions in Nairobi between January and  July 2018, accounting for 22% of all traffic 
fatalities in Kenya (NTSA, 2018)1. Pedestrians and motorcyclists are the most seriously and 
frequently affected by road traffic collisions, and belong to the lowest income groups.  

	
1	NTSA,	traffic	fatalities	in	Kenya,	2018)	
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Road infrastructure design also creates safety concerns for non-motorised travel as many 
are in close proximity to cyclists and pedestrians, resulting in mobility friction, discomfort, 
limited access and reduced mobility for walkers and cyclist (Cresswell, 2010). 
In a research review on HIV treatment  and care in sub-Saharan Africa, (Lankowski et al., 2014) 
found that transportation related barriers have a significant influence on unfavourable HIV health 
outcomes, along the whole care period. The negative impacts of transportation were in terms of 
time, cost and quality of infrastructure. Patients reported delayed treatment, missing clinic visits, 
dropping out of care or forgoing HIV testing due to lack of money or poor road conditions and 
difficulty in accessing reliable transport. In the same field, Andrews et al. (2013) established that 
public transportation was a significant factor is sustaining tuberculosis rates in South Africa, due 
specifically to poor ventilation and high respiratory contact rates.  

High levels of noise pollution are associated with health problems such as cognitive 
impairment, stress, fatigue, and sleep disorders (Berglund et al., 1999; WHO, 2011). Transport 
time and length have been correlated to negative affective, cognitive and behavioural outcomes 
at the end of a trip (Hennessey, 2011).  Skinner, Wu, Schweizer,. According to UNEP, about 1.2 
million MT related fatalities occur annually, mostly in developing countries, Residents in low-
income neighbourhoods of Nairobi who frequently use footpaths parallel to gridlocked traffic 
experience high levels of pollution (Salon and Gulyani, 2010; 2019; WHO, 2018). 

Availability of sidewalks, density of population and aesthetics quality may affect the 
frequency of daily walking by individuals (Roux, 2003). The spatial experience of NMT users 
(walking) as measured objectively by physical environmental variables have positively 
associated increased frequency of walking with transportation walking and sidewalk presence 
with frequency of recreational walking (Lee and Moudon, 2006). Transport is an asset that 
enlarges the boundaries of people’s freedoms, choices, opportunities and wellbeing by 
facilitating individual relationships with others and social institutions (Stock and Duhamel, 
2005). In a cross-sectional study looking at correlates for transport walking, Lee and Moudon 
(2006) found higher social support seeking explaining people’s walking behaviour. 

As such, transport provides avenues for people to be human, for themselves and for 
others (Brofennbenner, 2005). Indeed, physically and economically disadvantaged groups are 
able to build social capital, through social participation, mutual assistance and trust (Currie and 
Stanley, 2008).  
In Nairobi, workers residences and job locations are not well connected and low income workers 
travelling by foot are able to access on average less than 10% of jobs within an hour (Nakamura 
and Avner, 2021). This limits the accessibility of poor populations to economic opportunities in 
distant parts of the city, restricting their potential for upward social and economic mobility. 
Friendship and family interactions become less, decreasing social engagement, which in turn 
limits the level of social support, with potential negative consequences to mental health. 

Consequently as transport infrastructure in Nairobi transitions to one that is more human 
oriented (Acevez-Gonzalez et al., 2020), it is hoped that equitable access to markets, products, 
services, social connections and recreational facilities will be planned, designed and built. It is 
hoped that the increasing attention given to good quality NMT facilities will result in visible 
cultural shifts regarding walking and cycling as non-segregate modes of transport and 
unrepresentative of the poor. Servaas (2000) suggests that too much focus on motivating non-
NMT users to walk or cycle, ignores the imagery power of social status.  Efforts should instead  
be directed at NMT road users (who are the majority) rather than trying to get MT road users out 
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of their cars, by improving NMT transport facilities for ease, connectivity, comfort etc. (Wilson, 
2002). 

The Kenya Alliance of Resident Associations (KARA) in collaboration with  the Nairobi 
County Government (NCG) and United Nations Environment Programme (UNEP) developed a 
Non-Motorized Transport (NMT) Policy for Nairobi in 2015. The Nairobi city county NMT 
policy objective is to increase mobility and accessibility by increasing modal share of walking 
from 47% to 50% for trips less than 5 kilometres by 2025. It is expected, this will reduce 
pedestrian fatalities from 500 to 50 per year by 2025. To enable diverse income groups choose 
NMT as mode of movement, a dedicated NMT fund to accelerate NMT infrastructure growth 
was set up. (KARA,2020.) 

This paper adds to the body of research by increasing measures of the range of pedestrian 
experience variables when using transport infrastructure in an under resourced NMT context. 
This will provide evidence for infrastructure and environment enhancement, making walkways 
more human centered in design (Aceves-Gonzalez et al., 2020).  Mittulah and Makajuma (2009). 
call for more holistic research of entire environmental factors that cover NMT user experiences 
as perceived by pedestrians in Nairobi city, beyond security, safety, comfort and convenience. 
Lee and Mouton (2006) also called for further research in social variables within the realm of  
social support and their association with  walking and walking frequency.  The perspective of the 
user experience  becomes an opportunity for urban design research (Liu et al., 2018) to improve 
the NMT user experience by integrating the physical, social, economic, ideological and historical 
contexts (Cresswell, 2010) in infrastructure design. 

This study extends the research to include how the built and natural environment 
transforms personal wellbeing among resource constrained users and  builds equitable access to 
socio-economic activities. This study can contribute to theory development in the field of non-
motorised mobility, whose scarcity has hampered the development of infrastructure that is useful 
and safe for cyclists and pedestrians (Koglin and Rye, 2014).  In methodology, previous studies 
have focused attention exclusively on NMT in low income neighborhoods. This study expands 
the socio-economic dimension by covering five corridors in upper middle income areas 
bordering high density low income “slum” settlements. 

 
Methods 

This study involved an on street questionnaire that collected the perception  of 30 
pedestrians on connectivity, mobility, safety, aesthetics, personal wellbeing  and  socio-economic 
reasons for using walkways. An individual’s subjectively experienced feelings are important in 
evaluating a built environment (Hosany et al., 2007). The sampling method was convenience 
because of the need to capture a representative sample. 

 
Study design 

An on street questionnaire was applied to collect the perception of 30 pedestrians  
on connectivity, mobility, safety, aesthetics, personal wellbeing  and  socio-economic impact  
 in 3 middle and lower income neighbourhoods in Nairobi ; along Thika highway, 
Kasarani, Ngong road in Kilimani and Ring road in Kileleshwa.  (all representing high  
walkability areas). Walkability was by the availability of concrete walkways along the roads.  
The three areas were selected because of  heir large middle income populations  next to large  
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settlements of low income populations thereby creating a more representative income population. 
 
Study site 

The population for this study were pedestrians along four select road corridors in Nairobi 
that have been designed and built with separate pedestrian, cyclist and motorized lanes, namely: 
1) Thika Highway (Kasarani); 2) Ngong Road –(phase one from Kenya National Library to 
Prestige Plaza), Western Ring Road (Kileleshwa), Jogoo Road (Makongeni) and United Nations 
Road (Gigiri) as shown and respectively numbered on the map below.   

 
Study site 

1) Thika Highway from Ngara to  Kasarani ( in Ngara street patterns are regular, while 
irregular in Kasarani and Jogoo road from Donholm to Kaloleni ( Street pattern largely 
irregular) 

2) Ngong road from Kenya National library to Lenana school exit  (From Ngong road 
regular grid pattern and irregular towards Lenana school) and the Western Ring Road  
from Westlands roundabout to Kileleshwa, Hurlingham and Lavington  (From Westlands 
to Lavington, largely regular grid). 

3) Two corridors: The western ring road from Westlands roundabout to Kileleshwa, 
Hurlingham and Lavington  and Ngong road from Kenya National library to Lenana 
school intersects with high density upper middle income neigbbourhoods as well as high 
density low income slums such as Kibra, the largest slum settlement in Kenya is within 
close proximity of Ngong road and another high density small slum at the edge of 
Lavington and lower middle income settlements close to Lenana High school.  
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The study areas are similar in that they have newly built walk ways leading directly to the 
city centre and away from city centre directly to the neighbourhoods or their periphery. Two 
corridors, Thika highway from Ngara to Kasarani and Jogoo road from Donholm to Kaloleni cut 
through high density largely low and lower middle-income neighbourhoods, interspersed within 
proximity with very small pockets of low density high-income areas such as Muthaiga and 
Garden estate 

Participants on street questionnaires 
An on street questionnaire was given to a convenient sample of 30 pedestrians. 

Participants were walking on the road and questionnaires were given face to face. Selection of 
participants was done off peak hours and it was noted that there were few pedestrians and most 
were male. To avoid bias (Robson, 2011) through non-representation of population segments, 
every person was invited to be part of the survey. If a pedestrian refused to participate, the next 
pedestrian was approached. 

Participants were informed of study objectives, confidentiality, number of survey 
questions, and their right to refuse to participate at any time during the process. The 
questionnaire (Fig I)  in Appendix ) comprised of six socio-demographic questions on age, 
gender, occupation, area of residence and rent bracket. The second part comprised of transport 
destination questions and their frequency. The third part comprised of 33 questions to be 
responded with responses on a five point scale, “strongly disagree”, “disagree”, “neither agree or 
disagree”, “agree”, “strongly agree” with a column next to each statement to  provide 
explanations if desired 

 
Data analysis 

Quantitative data from the questionnaire was analysed using SPSS software. Statements 
were classified as categorical variables. Data with a responses of  1 and 2 were recorded as 
negative ratings and 4 and 5 as positive ratings and vice versa if the statements were 
framed negatively. The Chi-squares and Yates correction to determine the 
significant difference in frequencies of occurrence among participants statements was not  
done. The reason was to prevent estimation of statistical significance for small data (in this  
case N = 30). Another reason is that some cells on the contingency table had counts smaller  
than 5,  yet a Yates correction  requires a minimum of 5 in each category. A smaller number  
may lead to an overcorrection.  

 value of Cronbach’s alpha coefficient  r was .454 for the items in the mobility 
dimension on Likert scale, .329 for safety and security and .337 for personal wellbeing 
For a  good measure of internal validity and reliability r should be .70 or above.  A low 
Cronbach coefficient in this study may be explained by the low number of questions per 
dimension. For example, connectivity had 3 questions and mobility 6 questions. Few  
question may result in a low Cronbach coefficient. Increasing more questions per 
dimensions may have increased the  r value.  
Qualitative data from The explanations of some respondents was captured and analysed  
thematically using Nvivo. 
 
On street questionnaire statistics 
      Gender distribution was 83.3% male and 16.6 female. In the survey 76.7% of the respondents  
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were below 35 years while 23.5 % were above 35 years. The participants who had university  
level of education comprised 33.3 %, college 26.6% , secondary school, 26.6% and primary  
school 6.7% and others 3.3%.  Participants (53.3%) above the age of 35 years strongly agreed or  
agreed they experienced noise pollution compared to 20% below 35 years. The difference was  
statistically significant though those over 35 years were only 16% of the sample population .The  
results may therefore be skewed due to the small sample of respondents, location and times of  
survey. The most dominant reasons for walking was to work, 74.1%, physical activity at 61.2%,  
shopping and restaurants at 61,2%.  

Looking at results from indicators of walking, in the aesthetic dimension, 50% of  
participants with university education  agreed or strongly agreed that flower beds were 
insufficient compared to the percentage among those without university education at 81.3%. 
More than 86.7% of respondents agreed or strongly agreed that benches were needed along the 
walkways. Given that 74.1%, of the participants walk the distance to work and back two times a 
day, the need for cool rest full places is perceived as useful to their potentially long distance 
movements.  

Most pedestrians also fall within the lower income bracket as seen in low rental  
payments, where 100% of pedestrians interviewed in Kasarani and Ngong paid rent of less than  
$155/month and 70% and 90% in Kileleshwa. A slight majority, 56.6% however agreed that 
Zebra crossing were not safe for pedestrians to cross. 
 
 
Table 1.  Study area and survey respondent characteristics 
Characteristics Survey of respondent characteristics 
  Kileleshwa neighbourhood Kasarani neighbourhood Ngong neighbourhood 

   Lower  
Income % 

Higher 
 Income 

% 

 Lower        
Income 

% 

Higher 
Income 

% 

 Lower 
Income 

% 

Higher 
Income 

% 
Number of  
Respondents 

11 1
0 

5 5 10 10 0 10 10 0 

% of male 83
.
6 

8
0 

40 40 81 100 0 90 100 0 

% of female 16 2
0 

10 10 18 100 0 10 100 0 

Age % less than 35 
Years 

80 7
0 

40 20 100 100 0 70 100 0 

Age % above 35 
years 

16
.
6 

3
0 

20 20 0 0 0 20 100 0 

% university 
education 

33
.
3 

4
0 

10 30 27 100 0 30 100 0 

% college and 
below 

Education 

64
.
3 

4
0 

80 20 73 100 0 80 100 0 

% of monthly house 
rent of  less than 
25,,000 shillings 
($155) per month 

74
.
3 

5
0 

50 0 73 100 0 100 100 0 

% of monthly house 
rent of  more than 
25,,000 shillings 

16
.
6 

5
0 

0 50 0 0 0  0 0 
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(over $155) per 
month 

% students 19 1
0 

10 20 27 100 0 20 100 0 

% formally  
Employed. 

Incomplet
e 

Survey answers 

45
.
3 

6
0 

70 30 36 100 0 40 100 0 

% informally 
Employed. 

Incomplet
e 

survey answers 

25
.
6 

3
0 

90 10 27 100 0 20 100 0 

Unemployed 0 0 0 0 0 0 0 0 0 0 
Note*  Income brackets used as proxy for lower or higher incomes. Lower income  25,000 or less. Higher income above 25,000. 
 
The results on connectivity were significant as 80.5% of respondents strongly agreed or agreed 
that the walkways were seamlessly and quickly connecting them to their destinations as well as 
to public transport at 58.4%. “Accessible to all areas”. A slight majority,48.4% felt business  
activities on walk ways impeding their movement “A lot of interference coz you don’t move”  
but providing access to much needed products and services,  
“They enable us to access necessary resources such as markets  that sell food drinks,  
household equipment, electrical appliances aesthetic products like tapestry and fishtanks” 
Motorbikes on walkways were perceived as hindering movement at 58% compared to those in 
disagreement at 35.5%. In the qualitative analysis they were associated with the theme of 
endangering lives. “Especially Boda boda they endanger my life too. Especially boda boda  
who are in a hurry” 

There's a general consensus that features like barrier separation from roads and traffic 
lights along walkways contribute positively to safety perception. In this study there is a 
statistically significant response. Those who strongly agree or agree, 74.2% 
compared to 7% who don’t, that barriers are an effective protective shield from physical harm.  
Traffic lights are generally associated with safety, however in this case only 38.7% feel that  
traffic lights heighten their perception of safety, while a lower percentage at 29.1% feel traffic  
lights do not support their sense of safety. “We don’t have much traffic lights and most drivers  
don’t adhere to them”. The perception differences are not significant, suggesting traffic lights  
do not play an important role in pedestrian mobility as they are not integrated Reasons for this  
anomaly would be useful to address. 

Crossing road junctions from walkways and the speed of cars are aspects that have 
mixed responses indicating areas of safety concern for pedestrians and potential areas 
for improvement. “There are a lot of hit and runs especially on weekends” 35.5% of the  
respondents don’t feel safe with the speed of cars while 45,1% feel safe. In the qualitative Nvivo  
analysis, there were 13 direct references to speed. There is need to determine whether crossing at  
junctions is perceived as safer with installation of traffic lights and also the potential paradoxical  
impact of installing traffic lights  when almost half of users feel traffic lights do not enhance  
physical safety.  

Zebra crossing, a feature designed for safety has a relatively low lower perception of 
safety compared to other features with  a significant percentage indicating 
disagreement or strong disagreement. “I do not feel safe because sometimes even vehicles are  
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not able to stop at zebra crossings” 
Each category: trees, cleanliness, flowers, and resting benches. The categories represent 

different aspects of the environment that contribute to the overall aesthetic perception. 
The majority of respondents’ perceived trees positively in terms of aesthetics as 61.2% agreed 
there was unsatisfactory tree coverage. For cleanliness responses are evenly distributed with a 
slight majority of 45.2% agreeing that the walkway environment is clean. A majority of 
respondents strongly agree that there are not enough flowers 61.4% indicating that flowers are  
perceived positively in terms of aesthetics. A significant percentage, 86.7%  agree that benches  
along the walkway would be desirable and contribute positively to personal wellbeing. “This  
makes the tired and sick people to relax before they continue their walk” compared to 6%  
disagreeing. Overall, trees, flowers, and the availability of resting benches are perceived  
positively with significant majority of respondents 61.4% indicating dissatisfaction  
with the absence of flowers and or dissatisfaction with their lack of presence. 

However, it's important to note that the interpretation of aesthetic perception can vary  
among individuals and may be influenced by factors such as personal preferences and cultural 
background. Approximately one third of respondents (32.2%) of respondents agree air pollution  
is a problemWhile more than two thirds, 74.1%  feel the levels of noise pollution are high. 77.4% 
associate walking on walkways with reduced levels of stress. Equally important is 80.7% of  
respondents attribute good feelings to walking. The perceptions of noise pollution indicate a  
significant concern among respondents. On the other hand there is positive perception regarding  
stress reduction and promotion of good health through walking with a majority of respondents  
agreeing that these health benefits are experienced when using the walkway. The results of the  
relationship between walking and stress showed that 86.7% agree that walking decreases stress  
levels with 10% saying it led to increased stress. “It increases my stress because I see myself  
poor and cannot afford to board a vehicle” 

The safety perception analysis shows that people generally feel safer walking during the 
day at 80% compared to the night at 12.9%. A significantly higher percentage strongly disagrees 
with feeling safe at night at 32.2%  compared to day at 3.2%. Among those above 35 year, 57% 
did not feel safe walking at night while 43% among those younger than 35 years felt unsafe. The  
difference is not wide suggesting that safety at night is a concern to all age groups. Kileleshwa  
had the highest perception of insecurity at night at 70%. It is a middle to upper Income  
neighbourhood and this perception may be explained by the existence of fewer  
commercial activities, more residential housing and quieter streets that influence safety  
perceptions, especially if there are non-functioning street lights and less pedestrian traffic.  
Insecurity perception for Ngong was at 60% which may be partly attributed to bordering the 
biggest informal settlement (slum) in with high poverty levels. This compares to Kasarani a low  
income to lower middle class neighbourhood with the highest levels of perception of safety at  
night at 20%. This may be explained by the walkway bordering a  highway and many  
entertainment  and informal businesses operating at night, therefore high pedestrian traffic. 
 
Qualitative data and reasons for significant perceptions 

Statistically significant percentages in categories of well being: benches needed 86.7%, 
80.7% attributing good feelings to walking, 77.4% reducing stress, 66% desiring more flower 
beds. In safety zebra crossings were a safety concern, 56.6% while connectivity was almost 
largely  agreed as efficient at 80.5% and barriers protecting from physical harm at 74.2%. There 

156



			

10	

	

were 10 mentions of boda bodas, public resources 11, necessary resources 13, noise pollution 6 
mentions 
 
Discussions 

The aim of this study was to explore user perception of pedestrian experience using built  
walkways, an uncommon feature, along selected neigbourhoods in Nairobi city and on how this  
can help improve the design of walkways and the environment to support personal  
wellbeing and socio-economic life. 

Regarding perception of pedestrian connectivity, more than half agreed or strongly  
agreed with connectivity to destination 80.5% and to public transport 58.4%. Availability of road 
signs to support movement was at 38.7%, as pedestrians named them as important elements in 
helping them regulate their speed and direction. In the mobility dimension boda bodas were 
referenced as slowing pedestrian movement at 58%. Boda bodas made pedestrians slow down 
because of physical safety concerns. In the safety dimension, while only 30% felt unsafe using 
zebra crossings, and 56.6% felt safe, this figure is not high enough as it suggests there’s a 
significant percentage for whom the zebra crossing does not serve its predictable safety purpose 
and respondents suggests that drivers ignore the zebra crossing’s function. For 58% the speed of 
cars not make them feel safe and only 50% feel traffic lights make them feel safe.  

The majority of respondents felt that the walkways were aesthetically not meeting their 
 need to rest by having resting benches, trees to reduce the effects of intense heat, flowers 
 to provide a sense of positivity and a clean environment. Walking seemed to mitigate the  
pollutive effects of noise by reducing stress levels and increasing feelings of positivity  
among  pedestrians.  

While this study was not designed to quantify differences between groups of participants 
results it highlight that some characteristics may influence their views. Overall, results show that 
older people are more likely to have elevated safety concerns at night  than younger populations  
suggesting walkway designs with less negative impact on older people’s mobility decisions. 
An important result was that Zebra crossings and traffic lights do not give a sense of security to  
an overwhelming majority of pedestrians. The idea that the built environment does not guarantee  
safety without the willingness or enforcement of participation by both drivers and pedestrians.  
Lack of respect for pedestrian freedom, safety, traffic rules, speeding rules and reckless driving  
were identified as safety concerns. The perceptions on walking are also  influenced by the  
cultural meaning given to it as a mobility mode-choice  associated with low economic status  
(Cresswell,2010). 

One of the most significant findings has been pedestrian need for spaces for personal  
health and wellbeing. Suggestions included being aware of the walking population being tired  
from walking to and from work as the majority, shown by this study and also providing resting  
space for the sick or elderly. Further research is needed in identifying enforcement measures  
around traffic lights and zebra crossings to improve the safety of pedestrians. This data provides  
useful and relevant information on designing  human centered walkways that align  the built  
environment, the behavioural environment and the aesthetic environment to personal well being  
and socio-economic health.  

This study supports involving pedestrians in highlighting areas of concern and the fact  
that pedestrians are aware of their challenges and what they need to contribute to their success as  
individuals.Increasing safety measures especially during the night to address the disparity in  
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safety perception. Enhancement of features such as barrier separation from roads and traffic  
lights  and other enforcement measures requiring with compliance of travel safety rules would 
improve overall safety perception. A reevaluation and possible redesign of zebra crossings to  
increase safety perception and actual law enforcement of safety of these locations. Lastly  
addressing concerns related to road junctions and speed of cars will increase safety perception  
and actual safety at these locations 
 
Table 2. Challenges in pedestrian perception of walkability dimensions 

Statement problems Ethical oriented solutions 

Road signs 
Personally I  have never come across 
one 
less signs on the side walk 
Motorbikes (Bodaboda) 
they endanger my life too 
boda boda are in a hurry 
reckless riders 
bodas along sidewalk  
Zebra crossings 
Vehicles and riders don’t observe road  
signs 
Lack of bumps.  
Some aren’t marked well 
vehicles are not able to stop at zebra crossings 
Traffic lights 
Riders don’t use traffic lights properly 
Not much traffic lights  
 most drivers don’t adhere to them 
It takes much of my time 
I have not seen traffic lights at this 
Speed of cars 
drivers are reckless.  
They overspeed leading to accidents 
 lot of hit and runs especially on  
weekends 
 

 
Build more signs and information  for  
direction identification and speed  
management by pedestrians                
 
Enforce law on no boda boda on walkways 
Boda boda should be compelled to follow traffic rules at 
intersections and traffic lights 
 
 
 
Law enforcement officers at  Zebra crossings to normalize it as 
giving priority to pedestrians 
Traffic fines for non compliance 
Cameras at intersections and zebra crossings 
Increase traffic lights to control behaviour 
Law enforcement at traffic lights 
Install speed cameras especially at crossings 
Pedestrians to only cross at intersections or zebra crossings 
 
 
 
 
 
 

 
Policy in the county government of Nairobi, needs to shift form viewing walking as a  

mobility activity to one whose foundation is ethically based supporting  economic development,  
boosting individual wellbeing and reducing the risk of sedentary diseases and isolation  
related mental health conditions. 
 
Conclusion 

In terms of physical connectivity, mobility, security and comfort the mobility needs of  
pedestrians are being met. The built environment, according to pedestrians is meeting their 
 access needs. However mobility plays other functions. It is connected to social, mental 
, emotional and physical wellbeing. Pedestrians walkways will better serve communities if  
they are desiged with different goals in mind that build and strengthen personal wellbeing. 
 Policy makers and transport departments now need to further focus on designing and 
 building walkways  in collaboration with sociologist and psychologists so that they address 
 the emotional and physical needs of pedestrians. In laying a balanced emphasis on a  
balanced view of mobility: emotional, physical, economic, more people may be drawn to 
 walking to reduce high levels of stress ,  generate more positive feelings and consequently 
 lead to reduced incidence of lifestyle diseases associated with physical and mental health. 
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ABSTRACT:  

With increasing urbanization, determining the severity of Urban Heat Island (UHI) 

phenomena and its variations between regions and neighborhoods presents a difficult 

challenge.  This research introduces a novel metric, urban heat health score (HHS) designed 

to facilitate the presence of and severity of UHI.  As UHI is unique to each city, a strictly 

temperature-based approach will not be effective.  A comparison or continuum between the 

“urban” or densest area and surrounding rural or “rural-like” area provides more insight to the 

heat health of these areas.  Differences in daily average high temperature between these 

locations and land cover of tree and shrub areas, compare the Heat Health Score (HHS) 

allows municipalities and community groups to rate the heat health of locations. Results show 
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that most urban locations remain hotter and with lower vegetative cover than their suburban 

or rural counter parts.   

  

Keywords: heat health, heat health score, land use, land cover, urban heat island  
  
    

1 Introduction:  
  

In the past decade, Urban Heat Island (UHI) has become a topic of great concern. 

Rather than simplifying or even clarifying the causes and effects of UHI in cities, we have 

instead found that the process is more complicated.  The effects of different weather, regions, 

rainfall, water bodies, latitude, wind patterns, elevation, and building canyons all influence 

UHI and create unique situations in each city that do not lend themselves to improvement by 

any one single method. This poses a greater challenge for small municipalities, non-

government or design agencies and just regular people trying to understand the effect of 

programs and policies on the everyday wellbeing of their community.   Urban trees provide 

many benefits.  Urban forests can sequester carbon (Godwin, Chen & Singh, 2014) and trees 

provide aesthetic and health values for humans (Williams, 2017).  Trees provide economic 

benefits estimated $18.3 billion in the United States annually (Peterson et al. 2020).  While 

urban zones are warming at twice the rate of rural zones, trees have been shown to reduce air 

temperature; a 40% increase in urban tree cover decreased air temperatures by an average of 

1.8 to 3.6°F (Urban Heat Island Management Study, 2017).  A study by Salmond et al (2016) 

of Phoenix, AZ showed a 20% increase in vegetation decreased average daily temperature by 

7.18%. Additionally, street tree shading can reduce building wall temperatures by 9º Celsius 

thus reducing energy costs (Salmond et al, 2016).   
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With the continued increase in urbanization, the urban forest is facing more challenges 

than ever. More development creates more impervious area which limits the available space 

for urban trees (Yin et al, 2019). Disease, pests, storm damage, drought and age affect the 

canopy, which is an indicator for increasing heat in an area. Cooling is site specific and is 

nontransferable between areas making off site mitigation or payment in lieu options 

essentially useless for improving the site conditions.  In many locations, there is a lack of 

understanding about how trees grow, how to maintain them, what services and disservices 

they offer that prevent long lasting choices for tree canopy locations and species (Anderson et 

al, 2021). One of the largest challenges in replanting is following the “Right tree, right place” 

philosophy that sets urban spaces up for successful tree survival and benefits for the long 

term. Finally, monitoring trees for health and maintenance is limited, with confusion over 

public versus private lands and who is responsible for such work (Anderson et al, 2021).   

  

2 Objective:  

Trees provide essential ecosystem services including reducing heat, but how does one 

define an area as “having UHI?” When communities and their leaders want to understand how 

to define urban heat island and address the areas that need attention, how do they do this? 

Filho et al (2018) in their literature-based study, point out that different climates need 

different approaches.  Using heat, or days over 32º C to assess vulnerability to UHI has 

limitations. For example, in temperate climates, an increase of 1-11 days over 32º is a 

significant increase, whereas in cities located in hotter climates, the increase in days over 32º 

is more in line with 1956 more days (Filho et al, 2018).  Although the range is quite different, 

the more temperate environment is often not seen as vulnerable as the sub-tropical or tropical 

environments.  This can lead to a false sense of heat health.  While it would seem to suggest 
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that UHI is not as big an issue for those living in more temperate areas, the effects are felt and 

equally challenging to manage.  

Urban areas must find a way to meet these challenges to the urban forest.  Indeed, in my 

professional experience, many areas do not have the funding or staff to allocate to manage 

UHI issues.  A simple method to compare areas that uses free, easily accessed tools is greatly 

needed.  This type of tool could be used to influence leaders and community members to act, 

which includes implementing the policies and programs in place in other cities across the 

United States.   

Policies and programs that can be implemented to address UHI include:  

• Tree protection ordinances (larger older trees provide more benefit)  
• Landscape ordinances to add new trees and vegetation  
• Climate Action Plans  
• Public/Private groups to plant trees and educate  
• Tree health monitoring  
• Tree maintenance and management  

  

With these policies and programs in mind, which have proved to be the most effective across 

the United States to reduce UHI in cities using trees?  

• What differences do location, developed area and tree cover experience in 
temperature?  

• How can we compare heat health between urban/suburban/rural areas around the city?  
• Can urban Heat Health Score (HHS) explain the relationship between land cover and 

temperature? Does this support the policies and programs areas currently employ?  
  

UHI phenomenon is unique to each city, and so a strictly temperature-based approach 

to define if an area has UHI will not be effective.  While literature shows connections 

between UHI and land cover, it becomes a comparison or continuum between the “urban” or 

densest area and surrounding rural or “rural-like” area.  By looking at the difference in daily 

165



V.E. Westendorff 
 

average high temperature between these locations and comparing that to the land cover of tree 

and shrub areas, a score to rate the heat health can be created. This paper will fill the gap in 

methods to score or rank parts of cities based on a ratio or urban heat health score to compare 

areas through a continuum of values that reflect the presence of and severity of UHI.  With 

this HHS, comparisons of temperature and land cover for different locations reveal the impact 

tree cover has on daily high temperatures in areas across the US, providing a system for 

evaluating heat impacts down to the neighborhood scale.  

  

3 Methodology:  

A review of literature shows that tree cover directly influences the land surface 

temperature of an area (Miner et al. 2017; Ziter et al., 2018). There is a gap in defining where 

UHI is present, comparing different locations in cities and across the US, and what, if any, 

policies for tree cover influences this. Having lived and practiced landscape architecture for 

the past 30 years in the metro area of Charlotte, NC, the author has seen the city transition 

from a secondary size (at best) location to one of the largest in the United States. One of the 

most amazing assets that Charlotte has is its majestic tree cover, once making the city almost 

invisible when flying overhead, and now facing serious canopy loss due to growth, age, pests, 

climate changes and changes in the value the population places on trees. As Charlotte 

continues to benefit from the growth in the area, protecting this valuable resource to maintain 

the title of “Tree City” has become a goal of many groups, and one that is held dear by many. 

This makes Charlotte an excellent case study for this research on the role of trees in 

mitigating urban heat island. The American Council for Energy Efficient Economy (ACEEE) 

has created a list of cities in the United States that have policies and programs in place to 

address UHI.  From this list (64 cities when last updated in 2020), 50 of the cities listed used 
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trees and vegetation to manage UHI (ACEEE 2020).  The variety of ideas, programs, policies, 

partnerships, processes and funding across these cities, showcases how complicated UHI can 

be and emphasizes the inability for a single approach to meet the needs of any given place, 

partially because of the difficulty in defining when an area is experiencing changes in heat 

health. However, certain similarities in climate, biome, and environments do have common 

approaches, and this paper seeks to clarify which policies and programs are effective for cities 

like Charlotte, NC, with temperate climates.   

The following six cities were selected from the ACEEE list to provide examples of 

different strategies in place to address UHI, that are somewhat similar in climate and scale to 

Charlotte, NC, and offer a variety of UHI strategies. Table 1 summarizes the programs and 

policies in place for these cities.  

  

1. Atlanta, GA, nearby large city to Charlotte, provides a good example for 

monitoring heat in the city to identify both corridors of use and hot spots.  

UrbanHeat ATL uses volunteers to carry portable sensors to take temperature 

along the path they walk or bike.  The group Atlanta City Design: Nature 

identifies street corridors that can be used to increase street trees to reduce 

heat.  Protection of the urban forest is a high priority (UrbanHeatATL.org, 

2023).   

2. Dallas, TX, enforces their tree protection policies with costly tree replacement 

values, based on classifications prescribed by their ordinance. Values are 

derived from the tree age, size, species. Historic trees are valued at a 3:1 ratio 

(replacement value= RV $579/inch at diameter breast height), significant trees 

valued at a 1.5:1 ratio (RV $290/inch dbh) and other classes of trees range 
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from $193- $77 /inch dbh. In contrast, trees that are considered “trash” trees or 

invasive tree species do not have a replacement cost associated with their 

removal (Dallas City Hall Tree Mitigation Standards, 2018). Fees are placed 

into a special tree reforestation fund.  

3. Hartford, CT has an Urban Forest Equity and Resilience Grant Program.  This 

is used to fund projects that reduce tree cover inequity.  It includes the 

planting, management and tree care to aid in the survival of the trees after they 

are planted (DEEP Announces Urban Forest Equity and Resilience Grant 

Program, 2021).  

4. Louisville, KY completed the 2015 Urban Tree Canopy Assessment to create 

an interactive program that provides data on tree cover and heat at the 

neighborhood block level. Heat management scenarios and modelling of the 

status quo compared to cooling building materials and greening strategies 

allow users to compare the results and inform recommendations (Stone et al., 

2019).   

5. Raleigh, NC requires tree conservation on new developments, including tree 

protection on infill projects (less than 1 acre).  Street protective yards along 

road right-of-way’s are included as part of the Complete Street designs and a 

minimum of 1 shade tree per 2000 sf of parking area is required.  Equity, 

resilience, sustainability and accessibility are part of their strategies (Raleigh 

Strategic Plan, 2020).  

6. Washington D.C. utilizes two different programs to address UHI.  Sustainable 

DC plan focuses on mitigating UHI through the reduction of greenhouse gases 

(Sustainability DC, 2011) while the Climate Ready DC plan expands the 
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existing tree canopy with landscape codes and ordinances (Climate Ready DC, 

2016).  Priority is given to high risk and underserved areas of the city.  

  

  

  
  

  

Table 1:  Urban Heat Island strategies implemented by selected cities from ACEEE.org.  

Loca%on   UHI Strategies including Trees  

 Tree  
Protec)on  
Ordinance 

Trees and 
Vegeta)on 
requirements 

Canopy Cover 
requirements 

Climate  
Ac)on plan 

Green  
Infrastructure 

Sustainability  
Classifica)ons  
(STAR, LEED,  
SITES, GBCI) 

Monitoring 
and  
Management 

Atlanta, GA yes yes yes yes yes yes yes 
Dallas, TX yes yes yes yes yes yes yes 

Har/ord, CT yes yes yes yes yes yes yes 

Louisville, KY yes yes 
planned 
(2018) yes yes planned (2025) yes 

Raleigh, NC yes yes yes yes yes yes yes 

Washington D.C. yes yes yes yes yes yes yes 
  

  

How do these cities determine if and how much UHI is impacting their communities 

and the success of these programs?  Comparing the temperatures across the city provides a 

limited picture of the situation but is a good first step. To create a means of understanding the 

heat health of a location, data on temperatures was collected using PV Watts website 

(www.pvwatts.com).  This website compiles sun exposure, ambient temperatures with 

satellite views to locations around the US.  Data on temperatures is averaged over multiple 

years then compiled into a Typical Meteorological Year (TMY) and allows the user to see the 

land cover as well as which National Renewable Energy Laboratory (NREL) designated grid 
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for solar radiation and temperature the data came from.  Using TMY has some drawbacks 

since many changes can occur in landcover over a multiple year period, but in the case of this 

paper, the use of TMY can provide many benefits that outweigh possible aging of the data.  

The website is free, designed to allow users to evaluate the suitability of specific sites for 

solar energy.  This allows data to be collected in several important ways for this project:  

• It is free.  

• It is easy to use.  

• Ambient temperatures at the site-specific level are available across the United 

States.  

• NREL grids are highlighted so that areas with different data can be used 

without overlapping data.  

• NREL provides temperatures based on TMY, at 5 m above ground. For this 

study, the year is 2020.  

• Plan view and satellite views are both available.  Satellite views are from 

Google Earth, which are updated every 1-3 years.  

• Satellite views allow the user to see the approximate land cover of the site 
area.  

• Hourly temperature data for each location is available and is consistent across 

test sites.  

  

For comparison, a single day of the year is selected for the different cities.  In the city 

itself, the Central Business District or main business core of the city is selected as the baseline 

for reference and labelled “urban”. This becomes the area other locations are compared to as 

it is a location that we can agree is developed, predominately impervious and built out.  For 

the comparison of other locations, areas are selected from each city, based on how “suburban” 

or “rural” they are.  There is a large amount of discussion and definitions of what is suburban 

or rural, however, in many cities these lines are blurred. Residential communities once seen as 
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suburban are becoming denser and more built out, and rural areas in some cases are so far out 

as to be in different counties or further.  Therefore, for the purpose of this study, a location 

that is somewhat suburban or somewhat rural will be selected and used to model locations for 

each city.  This is made through a visual assessment of impervious areas and green areas on 

the map image.  Several sample cities are selected to make these comparisons, taken from the 

ACEEE website list and based on similarity to Charlotte, NC.  An example of the website 

data is shown in Figure 1.  First a developed area of the city, the central business district, is 

selected. This is our urban area. Next, an area outside of the central city business area with 

development, mostly residential type, and signs of green space or treescapes, is selected as a 

suburban type of area.  And finally, a park, open space, natural area, forested area or other 

rural land use pattern is selected to represent a rural area more like what the cooler, 

undeveloped, non UHI affected area would reflect.  This may be adjacent to the city, within 

the outskirts of the city or a nearby area, depending on how far the urban development of the 

city extends.  For each of these, hourly temperatures are collected for the single day. These 

temperatures must all come from a different NREL grid. Temperatures are compared, looking 

at daily minimum, maximum and median, as well as the daily average. The difference 

between urban and suburban, and the urban and rural are calculated and evaluated.  
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Figure 1 PVWatts website was used to identify selected areas for temperature data.  The 

PVWatt’s energy and temperature data estimate is based on an hourly performance simulation 

using a typical-year weather file that represents a multi-year historical period for Charlotte, 

NC for a fixed photovoltaic system, at 2 meters above ground.  

  

4. Analysis  

July 14 was selected as a day likely to experience summer heat and serves as a starting 

point for data collection and analysis.  The most recent temperatures for PV Watts were 

collected between 2019-2021 using data from the National Solar Radiation Database 
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(NSRDB) geostationary satellites with temporal resolution of 10, 30 and 60 minutes and a 

spatial resolution of 4 km.  Temperatures are shown in Celsius. For the urban area of 

Charlotte, NC on July 14 the daily minimum temperature was 22º C, high of 36º, median 27º, 

and average of 28º.  Peak temperature occurred between 13:00 and 14:00 and the minimum 

temperatures were between 2:00 and 5:00. The location selected was partially impervious 

commercial area, and partially residential area with high tree cover and with high level of 

infrastructure.  Similarly, a nearby suburban area, between Cornelius and Davidson, NC, 

experienced a minimum temperature of 19º between 1:00 and 4:00 am.  The high temperature 

was 30º between 12:00-14:00, with a median temp of 23.5º and average of 23.9º. Land cover 

in this area is a mix of suburban residential with commercial areas, Interstate 77 and state 

highway 115.  These two locations are somewhat similar however they vary by a range of 7º 

at 10:00 am (Charlotte was hotter).  

In comparison, the more rural location of Mt. Mourne (Iredell County; Charlotte 

covers almost all the land in Mecklenburg County) recorded a high temperature of 30º C 

between 14:00 and 15:00.  The lowest temperature of 19º was between 4:00-6:00 and again at 

23:00.  Median was 22.5º and the average was 23.8º.  The differences in temperature between 

Charlotte and Mt. Mourne range from 1-7º hotter in Charlotte, with no case of Mt. Mourne 

being warmer at any time that day. Figure 2 displays the hourly temperature changes for July 

14, typical meteorological year 2020. Table 2 contains the data derived from PV Watts for the 

three locations comprising information on Charlotte, NC.  
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Figure 2 Comparing urban, suburban and rural temperatures for July 14, typical 
meteorological year (TMY) 2020.  
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Table 2 Daily temperatures for urban, suburban and rural type areas for Charlotte NC on 
July14, TMY 2020  

  

This same process was applied to each of the example cities, and then each of the cities 

which responded to the survey sent to all the ACEE cities.  Results for the example cities 

are discussed below:  

  
1. Charlotte, NC:  On July 14, temperatures in Charlotte, center city in the uptown 

commercial area, reached a high of 30º between 12:00 noon and 14:00.  The low 

temperatures were 22º C in Charlotte, and 19º C in both Davidson and Mt. Mourne.  
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Comparing the difference in hourly temperatures of Charlotte- Davidson with 
Charlotte- 

Mt. Mourne shows a range of 1-7º of cooler temperature at all hours than in Charlotte.  

Suburban Davidson is an average of 4.42º lower and more rural Mt. Mourne has an 

average of 4.54º lower.  

2. Atlanta, GA: Temperatures in Atlanta peaked at 33º between 13:00 and 14:00, while 

suburban Marietta reaching 32º during the same period.  East Cobb, the rural 

designated location, reached a high of 31º for a more extended time between 12:00 

noon and 15:00.  Atlanta however, reached a low of 21º between 3:00 and 5:00 am as 

compared to  

Marietta, which never got below 22º, which was maintained from 0:00 midnight 

through 6:00 am and again at 23:00.  East Cobb reached a low of 19º between 4:00-

5:00 am and again at 22:00-23:00. The higher temperatures during the nighttime in 

Marietta may reflect the effects of urban sprawl outside of the urban core of the city, 

new development with young tree cover or even more tree cover in the urban part of 

Atlanta.  

3. Dallas, TX: The suburban location chosen was Bear Creek Nature Park, specifically 

selected to see the contrast between the urban center city area and a highly treed and 

greened space.  The difference is the highest of the locations selected.  While the 

suburban area of Cockerel Hill shows a range of difference in temperature from -1 to 

1º, the rural park area ranged from 7 to 12º cooler than the urban center.  Planning 

departments and city governments are not able to create park conditions continuously 

throughout the city, but the rural park location does show that the temperature 
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difference is worth noting and considering if “urban forest pockets” could bring 

similarly cooling effects within developed areas.  

4. Hartford, CT: The urban area reaches a peak temperature of 27º earlier in the day (10-

11:00 am) with a short period of the minimum temperature of 18º at 0:00 and 1:00 am.  

The suburban area of Central Manchester showed a slower increase in temperatures 

though out the day, peaking at 13:00 with 26º.  Lowest temperatures were from 22:00-

23:00 with 16º.  The rural area of Glastonbury reached a peak temperature of 20º 

between 12:00 and 15:00 with lowest temperature of 15º between 1:00 and 6:00.  

While the peak high was held longer in the rural area, it was a significant 7º cooler 

than the peak temperature in the urban area.  Rural area was 2-9º cooler than the urban 

area while the suburban area ranged from -2 through 5º difference.  

5. Louisville, KY: In this example, suburban area of Floyds Knob was very similar to the 

temperature of the city center of Louisville differing by 0-.2º.  The rural location of 

PeeWee Valley, a wooded natural area, ranged from 3.8-7.9º different. Temperature in 

PeeWee Valley reached a low of 14º between 2:00 and 4:00 am with a daily high of 

26º.  In comparison, for both urban and suburban areas, the daily minimum was 20º 

and high was 32.5 and 32.2º respectively.  

6. Raleigh, NC: Urban temperatures ranged from 21-31º, suburban Ridgewood from 20-

28º and rural Forest Park from 20-27º.  The suburban area here peaks at 28º at 13:00 

hour time slot, but that is the only peak temperature hour.  City center reached 31º at 

the 11:00 and 12:00 time slots.  Rural area peaks at 27º from 9:00 through 15:00, the 

longest span but remains the lowest temperature of the three.  However, the suburban 

area tracked with the rural site, remaining similar in temperatures.  This may show a 
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positive result from the ordinances already in place to preserve existing neighborhoods 

with older trees that are larger and denser.  

7. Washington, DC: Washington DC urban area had temperatures n between 23 and 32º, 

with the rural area of Greenbelt Park ranging from 20-28º.  In some cases, the 

difference was up to 5º lower in Greenbelt Park.  Tacoma Park, a suburban 

neighborhood, had a range of 18.3-31.4º, reaching similar high temperatures between 

10:00 am and 16:00, but cooled faster that the urban area and to lower temperatures 

than both the urban and rural areas.    

A comparison of urban-suburban-rural temperatures for the example cities discussed here 

as well as the surveyed cities can be seen in figure 3.  
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Another way to determine the magnitude of UHI is to look at land use/land cover 

(LULC) as well as temperature. This can be accomplished using i-Tree Canopy, a free 

program developed by the USDA Forest Service (https://www.itreetools.org/).  I-Tree is used 

by multiple municipalities in the creation of assessments, planning and data sets on tree 

canopy cover.  Examples of cities from the ACEEE list which have used i-Tree in their 

assessments include Sacramento, CA; Tucson, AZ; Boise, ID and Pittsburg, PA. The 

methodology for determining percent land cover using i-Tree for all of the cities is:  

• Sites for this study were selected both assuring different National Renewable Energy 

Laboratory (NREL) grids and different land use/land covers, as determined in the 

selection of locations using PV Watts for temperature data.  

• A screen shot of the aerial maps from PV Watts was taken to show location.  

• i-Tree used the PV Watts boundary for land cover data.  

• Minimum of 100 random locations selected within the area boundary.  

• Land cover/land use determined at each random location.  

  

I-Tree is used to estimate the land cover for each area, and percent tree cover may 

serve as a proxy for UHI, with higher tree cover reflecting lower UHI effect.  The boundary 

from the PV Watts website for each temperature station is copied into the i-TREE program, 

and a minimum of 100 points are selected at random from the site.  These points are labeled 

into predetermined land cover categories, including tree/shrub, grass/herbaceous, impervious 

building, impervious road, impervious other, water and bare soil. Figure 4 is an example of 

the i-Tree calculations for Mt. Mourne, just north of Charlotte, NC. The results for the urban, 

suburban and rural locations are listed in Table 3.  
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Figure 4: Example of i-Tree land cover results for Mt. Mourne  

Table 3: Land cover results from i-tree for Charlotte area.  

   Rural  

               

Grass/ Herbaceous   0.19   Grass/ Herbaceous  0.1778   Grass/ Herbaceous  0.2  

Impervious Building   0.16   Impervious Building  0.0444   Impervious Building  0.02  

Impervious Other   0.16   Impervious Other  0.067   Impervious Other  0.03  

Impervious Road   0.16   Impervious Road  0.111   Impervious Road  0.05  

Soil/bare ground   0.02   Soil/bare ground  0   Soil/bare ground  0.11  

Tree/shrub   0.31   Tree/shrub  0.4667   Tree/shrub  0.39  

Water   0   Water  0.133   Water  0.2  

Cover class  %    Cover class  %    Cover class  %  
CharloKe      Davidson/Cornelius      Mt. Mourne    
                

Urban    Suburban  

181



V.E. Westendorff 
 

                

                

 

With information from both PV Watts and i-Tree, the percent of land cover between 

urban/suburban and urban/rural can be compared.  With these two variables (Dtemp/Dtree cover) 

a value for urban heat health score is created that allows for comparison between the heat health 

of different areas of a city.  

  

3.4.1 Analysis of Charlotte:  

For Charlotte, an area in the downtown was selected, followed by a nearby town, 

Davidson, which is a suburban community north of Charlotte (suburb) and Mt. Mourne (rural) 

although these areas have their own municipal governance and ordinances as well as county 

ordinances.  Areas were selected with varying visible green space coverages to allow for 

greater comparison between the locations.  Charlotte downtown has impervious areas that 

total 48% of the land cover.  Tree and shrub cover is 31%, and turf or herbaceous ground 

cover is 19%.  Davidson has 22% impervious land cover.  Tree and shrub cover is 47% and 

turf and herbaceous cover decreases to 18%, showing more land area is dedicated to tree 

cover. Mount Mourne has only 10% impervious area with a high of 39% tree and shrub cover. 

In this situation, turf and herbaceous cover is also higher, at 20% due to large pasture and 

farmland.  When land cover is compared with ambient temperature, we see Mount Mourne 

with its higher tree cover and lower built upon area shows lower temperatures across all hours 

of the day compared to Charlotte.  The temperatures track in a similar pattern of highs and 

lows, with coolest temperatures occurring in the early morning hours. Davidson temperatures 
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and land cover show higher tree cover than Mount Mourne and provide a middle range 

between urban and rural type settings.  

  While observing land cover types can often predict temperature differences, this 

approach does not always explain the whole picture.  UHI is influenced by elevation, wind 

and rain patterns, proximity to water, building locations and urban canyons, among other 

factors (Eastin et al., 2017), making it cumbersome to use to compare areas in a quick and 

effective manner.  Instead, a method that includes both ambient temperature and percentage 

of land cover would create a way to compare smaller areas, even ones near each other and 

could have a practical application for planning departments, committees and neighborhoods 

to locate areas of concern and priority in tree planting.  This Heat Health Score (HHS) is a 

unique metric that represents a continuum of differences in temperatures and land cover that 

allows one to see the effects of different land cover types on temperature in an area- 

effectively the heat health of that location.   

Temperature is affected by landcover type and a comparison of temperature to land 

cover can show a range or continuum of differences in urban heat impacts and through the 

heat health score of a location (T1:L1 compared to T2:L2).  

  
The formula for Heat Health Score (HHS) = (DT/DL)   

  

It creates a value that reflects the relationship between the daily high temperature and the 

percentage of land cover with tree and shrub cover.    

  

DT represents the difference between the daily high temperature of the urban area (T1), less 

the daily high temperature of the suburban(T2) or rural (T3) area. (T1-T2) or (T1-T3)  
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DL represents the difference in percent of tree/shrub cover between the urban area and either 

the suburban or rural area.  (L1-L2) or (L1-L3)  

  

  

Variable combinations may be as follows:  

DT is positive     urban area is hotter than the suburban/rural.  

DT is negative     urban area is cooler than the suburban/rural.  

DL is positive     urban area has more tree cover.  

DL is negative     urban area has less tree cover.  
  

These combinations result in positive or negative scores which represent different 

outcomes. Negative results show that either the urban area is hotter with less tree cover (the 

expected result), or that the urban area is cooler with more tree cover (a desired result).  

Positive results show the urban area is hotter with more tree cover or that the urban area is 

cooler with less tree cover.  These results require a deeper look into the other possible causes 

for change in UHI.  This ratio creates a score spanning little or no difference between the ratio 

of daily high temperatures and tree/shrub cover, to increasingly divergent results. Results may 

be positive, showing that the urban area is cooler that the area used to compare it to, or 

negative, with the larger the negative number, the greater the difference in HHS between the 

areas.   The smaller the value, the greater the effect of UHI between two locations, and the 

higher the need for policies that regulate green spaces in those areas.  The urban area is used 

as the base line, allowing one to see how divergent the city spaces are from the rural.  The 
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results are often negative numbers, although that is not always the case.  Table 4 shows the 

values for DT and DL for Charlotte compared to suburban Davidson and rural Mt. Mourne.  

  

Table 4 Results of temperature and land cover for the Charlotte, NC area.  

 Charlotte to Davidson      Charlotte to Mt. Mourne    

Tree/shrub    
  

  

  

  

Tree/shrub    

Difference in daily high 
temperature urban/suburban ºC  6 

Difference in daily high  
temperature urban/rural ºC  6 

Difference in land cover %, 
urban and suburban  -.16 

Difference in land cover %,  
urban and rural  -.08 

Difference in average temp ºC  4.42  Difference in average temp ºC  4.54 
  

Heat Health Score (HHS)   

HHS between the urban area of Charlotte and the suburban area of Davidson   (6/-.16) = -37.5  

HHS between the urban area of Charlotte and the rural area of Mt. Mourne        (6/-.08) = -75   

 There is a larger difference in the HHS between Charlotte and Mt. Mourne than the HHS 

between Charlotte and Davidson, showing that the effects of UHI are greater in Davidson 

than Mt. Mourne, with Charlotte’s urban location feeling a larger impact from UHI than either 

of the other two communities. Table 5 reflects the i-Tree percentages for land cover in these 

areas.   
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Table 5 Land cover percentages determined through the selection of 100 random points using 
i-Tree Canopy.  
 
Charlotte to Davidson      Charlotte to Mt. Mourne    

 Difference in land cover (%),  Difference in land cover (%),  
 urban and suburban      urban and rural    

Grass/ Herbaceous  12   Grass/ Herbaceous  -01  

Impervious Building  11.5   Impervious Building  
      

14  

Impervious Other  9.3   Impervious Other  13  

Impervious Road  4.9   Impervious Road  11  

 Soil/bare ground  02   Soil/bare ground    

Tree/shrub   -15   Tree/shrub  -08 

 Water  -13   Water  -20  
  
  

4.2 Analysis of Multiple Cities  

The comparison of urban/suburban/rural for Charlotte reflects expected results, but 

will this approach work in other areas?  To explore that question, a survey regarding goals and 

policies addressing urban heat island was created and sent to the planning departments of 

each city on two occasions, July 17, 2022, and a follow up reminder on September 13, 2022. 

Appendix A contains the sample survey. Of those 50 cities surveyed, 16 responses from 14 

cities were received.  The temperature data from the cities that responded to the survey was 

used to learn about the perceived success of UHI policies implemented by each city.  Using 

the same process for these cities as for Charlotte, PV Watts for neighborhood level ambient 

temperatures along with i-Tree software to determine the percentages of each land cover for 

the area, data from these next cities can be combined with the data from the 6 sample cities. 

Figure 5 shows both the ratio of change in temperature to change in tree and shrub land cover, 

the Heat Health Score, for urban to suburban and urban to rural.  
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Figure 5 shows the comparison of urban to suburban and urban to rural Heat Health Score.  
Both Boise, ID and Kansas City, MO had two respondents to the survey.  Richmond, VA alt 
was included later to compare to the outlier rural location.  

  

In these results the heat health is not always greater outside the urban core of cities as 

seen by the HHS.  Suburban and even rural areas can experience higher effects from heat than 

their urban counterparts.  Tree cover appears to be a major variable, but in cases where the 

HHS is higher in suburban and rural areas, we must explore other variables for answers. Table 

6 shows the data for both the surveyed cities and the locations selected for literature review.  

In many cities, the data reflected the expectations; urban area had higher temperatures 

than the suburban area.  Boise, Charlotte, Seattle and Raleigh had the greatest difference 

between urban and suburban temperatures with 6º C, 6º C, 5º C and 4º C differences in 

temperature respectively. Dallas, Grand Rapids, Indianapolis, Orlando, Richmond and Tucson 

experienced no change in temperature between urban and suburban areas.   
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The difference in temperature between urban and rural sections of the city mostly 

followed this expectation.  In some cases, rural areas remained the same temperature as their 

urban counterparts, for example Orlando and Philadelphia show no temperature changes in 

both areas.  The other rural areas ranged from 0.2º C lower to the highest of 12º C difference. 

Three cities showed the reverse, however.  Indianapolis Scott Starling Nature Preserve was 1º 

C warmer that the urban area, Richmond Forest Ridge was 2º warmer and Tucson Gates Pass 

Trailhead was 2º warmer. For Richmond, this can be explained by the reduced tree cover in 

the area selected as rural (it was a cemetery) but a higher grass/herbaceous percentage of 

21%.  Forest Ridge Park tree/shrub land cover category was 24% in the cemetery as well as 

having 12% water and a combined impervious covers and bare soil of 40% but Richmond 

urban area was a close 23% in tree cover 52% impervious areas and 6% water in the urban 

area.   Turf or lawn can rate like impervious surfaces in heat adsorption, and this combined 

with the high impervious infrastructure in the cemetery may have raised the temperature.  A 

second Richmond site, Stony Point, was selected for comparison, with a much higher tree 

cover of 69% tree cover, 14% impervious areas and bare soil, 10% grass/herbaceous and 7% 

water. These different land covers change the HHS between Richmond urban and rural to a 0, 

which suggests that the policies and programs for tree cover in Richmond should be looked at 

for insight.  

Tucson is a very interesting case since the rural area of Gates Pass Trailhead is a 

natural area that is composed predominately by rock and low vegetation, both of which do 

little to minimize heat.  Tucson’s urban area has greater 2% tree/shrub cover than the rural 

area.  Indianapolis Scott Starling Nature Sanctuary has a tree/shrub land cover of 58% versus 

the urban area’s 15%, therefore would be expected to be significantly cooler.  Since that is not 
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the case, other factors which might impact this result include elevation, cloud cover, wind 

patterns, urban canyons and albedo, and warrant closer inspection.  

Land cover predominately followed the expected results.  Urban areas had the highest 

percent of impervious surfaces, rural the lowest.  Tree/shrub cover in the selected areas had 

more variation.  Boise locations had the highest tree cover at 32% with Charlotte and Hartford 

close at 31%. Las Vegas had 5% and Phoenix had 8% tree/shrub cover in these built-up areas.  

In the suburban areas, Raleigh at 52% has the highest tree/shrub land cover of all the cities. 

Charlotte and Hartford have 47%, Seattle has 44%, and Washington, DC has 42%. Lowest 

tree/shrub cover in rural areas include Louisville at 10%, Phoenix at 11% and Tucson at 16%.  

The rural classification was meant to reflect the natural biomes of the areas, which in some 

cases it did.  Raleigh “rural” tree cover was 61%, and Atlanta, 55%, which reflect the 

temperate forest of the mid-Atlantic while Tucson, 17% and Phoenix, 23% reflect the more 

arid landscapes (much of this % is low trees and shrubs). In Tucson this is particularly evident 

in the positive value of 2% more tree cover in the urban area than in the natural park setting 

due to ordinances and required plantings.   
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Table 6 shows the data collected for both the surveyed cities and the locations selected for 
literature review. This includes the multiple locations for Boise, Kansas City and Richmond.  
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What does this mean for understanding urban heat island effects?  Since the presence 

of UHI may be determined by impervious area versus tree cover, recognizing the land cover 

in each area is important.  While this is not the only considerations (elevation, cloud cover, 

rainfall, wind, time of year, time of day) it is a clear one to use as a proxy.  Different regions 

have different temperature ranges to begin with.  For example, Tucson will be hotter and drier 

than Seattle.  So how do we create a means of measuring the prevalence of UHI to an area in 

a way that can be used to recognize the continuum of heat a single city might experience in 

relation to its locales across the country?  One way is to create a ratio of the difference of 

temperature versus the difference of tree/shrub cover, as shown above with a heat health 

score, HHS.  Where there is no temperature difference between the areas, the nominator of the 

equation remains 0 and results in a HHS of 0. A score of zero may imply that the effects of 

urban sprawl are wider than the selection of suburban and rural locations.  In the case of 

Richmond, where the temperature difference in the first scenario is reversed (urban 

temperatures are LOWER that the selected “rural” area, which was a cemetery) the HHS 

become significantly larger, a HHS of 200 between urban and rural Richmond, but the HHS 

between urban and suburban Richmond is 0 because there is no temperature difference 

between the two locations.  With this high HHS for Richmond, and alternate rural location, 

Stony Point, was selected and tested.  In this case, the change in daily high temperatures was 

0 (both were 28º C) and the rural tree cover was 67%, creating a change in tree cover of 37% 

less in the urban part of Richmond.  HHS for this location was 0.00 which was more in line 

with expected results.  

Indianapolis experienced a similar result because the temperature in the “rural” area 

selected was higher than in the urban area, resulting in a positive HHS of 2.33.  This reversed 

result is more common in the urban to suburban ranges, with Boise, Louisville, and 
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Philadelphia experiencing positive values for HHS, indicating that urban locations may have 

higher tree cover than their suburban counterparts.  In these cases, the suburban areas may be 

experiencing more development, have fewer established trees or may be experiencing the 

effects of urban sprawl, and heat is a larger factor in these suburban areas. Additionally, these 

differences may also reflect the impacts from policies and programs in urban areas having the 

effect of increasing tree cover or improving other heat related variables.  

5 Conclusions and Implications  

For smaller communities and community groups, using heat health score can provide a 

free and manageable method to evaluate locations, striving for a HHS of 0 or greater to reflect 

cooling effects of tree and shrub land cover, allowing them to advocate for funding, policies 

changes and programming.  Over time, this method can also be used to monitor 

improvements to the heat health of a location, with limitations based on the updates to TMY 

temperature information and Google maps updates.  While PVWatts and i-Tree were used as 

free programs to obtain weather and tree cover data, they can be used in conjunction with 

other available data that groups may have access to.    

Tree cover remains a consistently import factor in controlling or reducing heat; the 

need to protect, increase and improve tree cover in cities is essential as increased temperatures 

and extreme heat events become more frequent. Expecting private landowners to provide the 

means to achieve these improvements is an unlikely scenario if we consider the economic 

costs of purchasing land, installing trees, caring for trees and providing long term 

maintenance including water for these.  A more likely scenario is to look at policies and 

programs designed to acknowledge UHI and determine what impact they have on influencing 

UHI.  A study by Pataki et al. (2021) shows trees provide many benefits to urban areas 

including increased property values, improved water and air quality, reduced energy use, 

192



V.E. Westendorff 
 

supporting animal and plant habitat, improved mental and physical wellness for inhabitants as 

well as providing aesthetic benefits.  The installation of more trees can mitigate the loss of 

certain ecosystem services and improve the harms caused by climate change, however, land 

availability in urban areas is limited.  This poses challenges for tree growth and health.  Urban 

areas are not necessarily able to plant the quantity of trees needed to mitigate the climate 

challenges that they are facing, so policies and programs are needed to maximize the 

allocation of trees within cities through required plantings, equitable programs and 

partnerships to increase tree canopy area.   

Using the HHS, five locations had positive scores, showing that the urban area was 

either cooler in relation to the suburban or rural, or that the urban area had greater tree cover.  

What about these areas is creating this positive score?  One consideration is that the policies 

and programs in place are doing their job, reducing UHI in these locations. A look at policies 

in the next chapter will further this research.  
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Appendix A  

 
This quick survey is designed to gather data on the implementation, monitoring, 
and success of different programs and policies that use trees to manage urban heat 
island effect in cities across the United States of America. It is part of the research 
for a dissertation by V. Westendorff.  

  

1. What city do you work for?  
  

2. Does your city have policies or programs related to urban heat island (UHI)?  

Yes  

No  

Other (please specify)  
  

1. Are the UHI policies or programs addressed with any of the following methods (check 
all that apply)  

Using pollution reduction methods such as reducing car miles driven, energy 
efficiency, improved emissions or renewable energy  

Using plant materials such as trees, shrubs and green spaces  
Using green infrastructure  
None of the above  

  
3. Of the policies which the city has implemented, which do you feel are most effective?  

  
Using pollution reduction methods  
Using trees  
Using green infrastructure  
Using a combination of methods  
None of the above  

  

4. Which types of programs are used in your city to address urban heat island?  
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Tree protection ordinance  
Trees and vegetation requirements  
Tree canopy cover requirements  
Climate action plan  
Green infrastructure  
Sustainability classification (STAR, LEED, SITES, GBCI etc.)  
Monitoring and management programs  
None of the above  

5. The policies and programs using trees to manage urban heat island are actively
implemented and enforced in your city.

Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

6. Results from the implementation of policies and programs using trees to reduce urban
heat island are measured and monitored.

Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

7. Results from the implementation of policies and programs using trees to reduce urban
heat island are measured and monitored.

Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

8. My city believes monitoring tree canopy cover is vital to the city's long-term health.

9. Long-term tree care is part of the city's policies and programs to use trees to reduce
urban heat island.
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10. My city believes Public-Private partnerships are essential to the success of tree 

planting initiatives.  

  

11. Within my city, funding for new tree planting, care, and replacement is adequate.  

  

12. Within my city, tree canopy cover is equal across all neighborhoods.  

  
13. My city considers tree planting in underplanted areas to be a priority.  

  

14. Tree regulation and care are part of the planning department's responsibility.  

  

15. In which region of the United States are you located?  

1. New England (Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, 

Connecticut)  

2. Middle Atlantic (New York, New Jersey, Pennsylvania)  

3. East North Central (Ohio, Indiana, Illinois, Michigan, Wisconsin)  

4. West North Central (Minnesota, Iowa, Missouri, North Dakota, South Dakota, 

Nebraska, Kansas)  

5. South Atlantic (Delaware, Maryland, District of Columbia, Virginia, West Virginia, 

North Carolina, South Carolina, Georgia, Florida)  

6. East South Central (Kentucky, Tennessee, Alabama, Mississippi)  

7. West South Central (Arkansas, Louisiana, Oklahoma, Texas)  

8. Mountain (Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona,  

Utah, Nevada)  
9. Pacific (Washington, Oregon, California, Alaska, Hawaii)  

  

16. What changes would most improve your city's policies on urban heat island?  
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17. In your experience, what types of programs and policies work best to address urban

heat island?

18. In your experience, how are the successes of these programs and policies measured?
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