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Abstract	
Purpose: Conceptual interpretations of sustainability and resilience are widening with discursive use and 
altering the relationship and understanding of both concepts. By using three city case studies in the USA, this 
paper considers which conceptual interpretations are operational and what is being measured in the context 
of city policy, municipal planning and built environment practice. With increasing pressures of urbanisation, it 
is imperative to consider which conceptual interpretations of resilience and sustainability are being measured 
in frameworks for the built environment if Risk-Informed Sustainable Development across multiple sectors is 
to be delivered.  

Design/methodology/approach: Three case studies with semi-structured interviews have been thematically 
analysed to explore how sustainability and resilience have been operationalised at policy, planning and 
practice levels.  

Findings: City policies, municipal planning and practitioners are working with different interpretations. 
Collectively Risk Informed Sustainable Development is not formally recognised.  Policies recognise GHG 
reductions and natural hazard events; planning guidance stipulates Environmental Impact Assessments 
based on legal requirements; and practitioners consider passive-survivability and systematic thinking. Across 
the sectors, the Leadership in Environmental and Energy Assessment Method provides a common foundation 
but is used with varying requirements.  

Practical implications: Decision-makers should incorporate risk-informed sustainable development, update 
codes of practice and legal requirements leading to exemplary practice becoming normalised. 

Social implications: Passive-survivability should be affordable and adopt risk-informed sustainable 
development principles. 

Originality: Three US city case studies with data collected from interviews have been analysed 
simultaneously at policy, planning and practice levels. Interrelated implications have been outlined on how to 
improve decision-making of sustainability and resilience across sectors. 

 

1. Introduction		
Many interpretations of the concepts of sustainability and resilience are being used in multiple contexts. Such 
malleability, whilst seen as useful by some (Chmutina at al., 2016), also generates conflicts in decision-
making, particularly as policy shifts occur (Vale, 2014; UNDRR, 2019; Marlow, 2020). The concept of 
sustainability is clearly defined and outlined in the Brundtland report (1987), and this definition is largely 
accepted, although some variations appear occasionally (Shirazi and Keivani, 2017). There is however no 
agreed definition of resilience as a concept although, as will be demonstrated later in this paper, in city context 
the definitions are largely focussed on Disaster Risk Reduction (DRR) (Wisner, 2020).  Both concepts could 



be integrated in the built environment (BE) (Achour et al., 2015) but there needs to be a multidisciplinary 
approach with incentives for policy and practice to progress towards better decision-making. More recently 
both concepts have generated new agendas and further interpretations of these concepts, which are creating 
decision-making conflicts between policy and practice (Achour et al., 2015; Chmutina, Meding and Bosher, 
2019; Wang et al., 2020). Global practice is at a critical juncture in creating a legacy for the built environment, 
as many institutions or cities have declared “climate emergency” (Borders, 2020; Shendruk, 2020). The 2019 
Global Assessment Report (GAR) outlines that the way forward for both concepts is through Risk Informed 
Sustainable Development (UNDRR, 2019) – however the operationalisation of this has not yet happened as 
decisions about risk (i.e. resilience) and decisions about development (i.e. sustainability) are not yet 
integrated (Chmutina et al., 2021). This paper aims to examine how sustainability and resilience in the built 
environment (BE) have been interpreted by decision-makers in a city context, it shows how the interpretations 
of the two concepts differ at different levels of policy and practice, and which have been operationalised in 
order to reconcile policy and practice. 

City context is important to evaluate because  60% of the global population by 2050 will live in cities (United 
Nations, Department of Economics and Social Affairs, Population Division, 2019); ten global cities are already 
generating a quarter of the global carbon emissions (Santander and Garai-Olaun, 2016; Moran, 2018); and 
cities are at increasing risk from hazards and threats (UNDRR, 2020). Given the long term environmental 
consequences faced by humanity in the BE (For Cities by Cities, 2019), it is important to unify interpretations, 
goals and targets that are offered in sustainability and resilience discourses between policy, municipal 
planning and built environment professionals (Achour et al., 2015; Fainstein, 2018; Talen, Wheeler and 
Anselin, 2018).  

Decision-making about sustainability and resilience in cities has particularly been influenced by the C40 Cities 
(C40) and 100 Resilient Cities (100RC) because these programs have established governance networks and 
supported the development of strategies for member cities (C40 Cities, 2016). The C40 framework was 
established in 2005 by city decision makers; now 96 cities across the world support each other with 
monitoring and evaluating their sustainability performance. For these cities, sustainability means, “large cities 
taking action to address climate change by developing and implementing policies and programs that generate 
measurable reductions in both greenhouse gas emissions and climate risks” (C40 Cities, 2019). 

In 2013, the 100RC initiative was launched for city decision-makers to compete for funding to make their city 
able to cope with shocks and stresses from hazard events. A city resilience index was created for cities to 
assess their resilience by using goals and indicators, and then develop actions, the index report defines 
resilience as “City resilience describes the capacity of cities to function, so that the people living and working 
in cities – particularly the poor and vulnerable – survive and thrive no matter what stresses or shocks they 
encounter” (The Rockefeller Foundation and Arup, 2015, p. 11). By 2016, there were 63 cities participating 
however, the programme abruptly closed in 2019 (Berkowitz, 2019).  

By adopting the C40 and 100RC frameworks, both sustainability and resilience have become ‘measurable’, 
with a myriad of goals and indicators introduced to aid this; ‘what’ is being ‘measured’ in city frameworks could 
have significant long term consequences for communities, city planning and building design and generate 
more risks and vulnerabilities for the BE (Talen, 2003; Chmutina et al., 2021). The measurement of goals 
tends to articulate a hierarchy of decisions and demonstrate progression towards a target (Saaty, 2008), but 
when considering how both concepts are being measured there is no common method. Recently, the 
International Labour Organization has launched codes of practice on measuring resilience and sustainability 
in cities (British Standards Institution, 2018, 2019) but many measurement frameworks already exist (Schipper 
and Langston, 2015). GAR 2019 (UNDRR, 2019) outlines that conceptual fractures have been generated by 
nuances in how sustainability and resilience have been interpreted and that measurement can restrict better 
outcomes. As cities generate their own policies (Chicago Council on Global Affairs, 2018; U20, 2018; The City 
of New York, 2019b), it is critical to examine the shifts in sustainability and resilience and the impact of how 
they are currently used in decision-making as they provide targets for future development (Santander and 
Garai-Olaun, 2016; de Blasio, 2018b; Emanuel, 2019b; Walsh, 2019a; Marlow, 2020). 



For six decades, many political negotiations have led to the international agreements of the Rio Earth Charter, 
Kyoto Protocol, the Paris Agreement, and the latest Glasgow Agreement, and established global targets to 
protect the environment and reduce Green House Gas (GHG) emissions (Sands, 1992; United Nations, 1998; 
Falkner, 2016; UNFCCC, 2021). In the USA, leading environmentalists created a movement for the creation of 
Environmental Laws  such as 1971 National Environmental Protection Act (NEPA) and in 1992, practitioners 
formed the US Green Building Council (USGBC), which still have a legacy today (Hays, 1982; EPA, 2019).  

Initially in tandem with Brundtland, sustainable built environment principles were recognised by the Hannover 
Principles (McDonough and Braungart, 1992), but within a decade policy makers created further, more 
specific social, environmental and economic goals in order to demonstrate how sustainability can be 
measured and targets met (Elkington, 2004). With sustainability being a critical issue for the BE, a multitude of 
measurement frameworks was created across multiple scales such as: urban eco-footprinting (Wackernagel 
and Rees, 1995), Environmental Impact Statements (EIS) (APA 2019), Strategic Environmental Assessments 
(UNECE, 2003), and World Green Building Council  (WGBC, 2017) frameworks including an internationally 
recognised Leadership in Environmental and Energy Design (LEED) assessment method (Marjaba and 
Chidiac, 2016). Municipal planning follows the guidance stipulated by law - in the US representation is 
provided by the American Planning Association (APA), which has launched guidance on climate change and 
hazard management but APA policy is not an NEPA requirement and may not have filtered into city policies 
(APA, 2019). 

The concept of resilience has been shaped by global policy makers with the Hyogo Framework (Folke et al., 
2002; United Nations, 2005) and its successor, Sendai Framework for Disaster Risk Reduction (SFDRR) 
(United Nations, 2005; UNISDR, 2015). The SFDRR defines resilience as “the need for improved 
understanding of disaster risk in all its dimensions of exposure, vulnerability and hazard characteristics; the 
strengthening of disaster risk governance” (UNISDR 2015, p.4). Recognising measurement of resilience as a 
concept in the decision-making of the BE is complex as many frameworks exist that have been created 
between since 2010 (Schipper and Langston, 2015). With so many frameworks, it has become debatable 
whether resilience should be measured at all (Carpenter et al., 2001; Levine, 2014; Cheek and Chmutina, 
2021) and recognising which frameworks have been adopted by practice is important. As risks and recovery 
costs increase for cities, many seek to quantify resilience (Barkham et al., 2014; World Bank Group, 2019), 
but, what conceptual differences have been created and what are the impacts in policy and practice (Cities 
and Regions in the UNFCCC Process, 2021)?  

2.	Research	design	

An initial systematic literature review (Bryman and Bell, 2015) of academic publications, sustainability and 
resilience policy at global and city level documents, urban or city scale measurement frameworks used in 
policy and practice (Marlow, 2020) (in English) created a multitude of definitions and meanings; to further 
examine how sustainability and resilience are interpreted and measured, three research methods were 
combined: case studies, thematic analysis, and semi-structured interviews (Dubois and Gadde, 2002; Yin, 
2003; Braun and Clarke, 2006). Three case studies were considered to provide comparative analysis and 
validation (Eisenhardt, 1989). The city scale of the BE has been considered because it provides boundary 
constraints for decision-makers. The criteria for the case studies were involvement with C40 and 100RC, 
WGBC registered assessment methods, city strategies for sustainability and resilience, and working 
parameters such as time zones, same country and language. Considering these parameters, three cities 
were selected from a list of 196 cities worldwide, – New York City (NYC), Chicago, and Boston1. The case 
studies were then constructed (Yin, 2003) to analyse the themes of: how sustainability and resilience have 
been  interpreted and measured at three decision-making levels: city policy, municipal planning, and design 
and planning practice. Semi-structured interview questions were created to corroborate with the city 
literature, and pilot tested with a peer group (Yin, 2003). To examine the differences and similarities in the 
interpretation of the concepts between policy and practice, a purposive sampling approach was adopted 

 
1 For the full list and the detailed case study protocol see Marlow, 2020.  



towards the identification of decision-making stakeholders (Bryman and Bell, 2015). A total of 19 online semi-
structured interviews (8 in NYC, 6 in Chicago and 5 in Boston) were carried out. The interviews were 
conducted with policy makers and practitioners with expert knowledge of sustainability and resilience- in the 
BE, including policy developers, attorneys, local governance, clients, urban planners, architects, structural 
and civil engineers, and specialist consultants [1]. An NVivo coding framework was developed to analyse the 
themes of conceptual interpretations such as systems thinking, hazards, carbon, environmental and social 
factors, and which measurement frameworks have been operationalised.  Corroboration between policy and 
practice required the researcher to employ abductive reasoning (Dubois and Gadde, 2002) so that 
connections were constructed across sectors between how the themes have been interpretated and 
operationalised. The case study findings are outlined in the following sections.  

3.	Interpretations	and	measurements	in	city	case	studies	
Three USA case study cities recognised that policies and codes of practice are in a state of flux when 
considering sustainability and resilience; the differences are generating decision-making tensions. In 
summary, city policies have stratified the concepts towards tangible components of carbon reduction and 
emergency response to natural hazards which do not fully reflect Brundtland Report or SFDRR. The 
interviewed BE practitioners recognised different knowledge by using term of ‘passive-survivability’, meaning 
that the BE must cope without electricity,  water and food for several days after a hazard occurs, or even 
function sustainably to cope with climate change (Baniassadi et al., 2019); this term thus embraces both 
sustainability and resilience. Practitioners’ interview responses also reflect understanding of a mutual 
systematic relationship of both concepts. Recognised in the municipal planning processes were the use of 
Environmental Impact Assessments as stipulated by the 1970 National Environmental Protection Act (EPA, 
2019), but how the legal requirements have been applied in planning processes varies in each city. 
Practitioners found these stipulations to be out of date. Regarding the measurement of both concepts, the 
LEED framework was mostly recognised in decision-making, but practice considered that no framework fits 
the specific needs. What is clear is that planning and design processes, are yet to fully inform the 
measurement frameworks and practitioners are ahead of policies. In the following sections, each case study 
provides context on how sustainability and resilience have been interpreted and measured in policy and 
practice.  

3.1	NYC	case	study	
A political shift occurred towards sustainability in 2007, with the joining of C40 cities, the launch of the NYC 
Green Infrastructure plan and PlaNYC 2030 (Bloomberg, 2007a, 2007b). Sustainability policies were 
implemented in the following five years, however the impacts of the Storm Sand changed the policy trajectory 
towards resilience, with the launches of: “One NYC built to last” (de Blasio, 2012),  “One NYC rebuilding the 
city” (Goldstein, Peterson and Zarrilli, 2014), and “One NYC - the plan for a strong and just city (The City of 
New York, 2015). Today, One NYC is a umbrella policy for sustainability and resilience, which tracks progress 
by using indicators for both concepts (de Blasio, 2018a).  

One NYC policy has adopted this definition of sustainability which reflects understanding of Brundtland: “… 
the activities we undertake today will not compromise the present generation’s or future generations’ ability to 
meet their own needs. It is grounded in the recognition that people, economic development, and the 
environment are interconnected, and for any to thrive, all must thrive together” (The City of New York, 2015, p. 
162). The interpretation of resilience resonates with coping with emergencies: “…the ability of people, the 
places where they live, and our infrastructure systems—such as transportation and energy—to withstand a 
stress or shock event, to recover, and emerge even stronger.” (The City of New York, 2015, p. 217). Neither 
interpretation fully recognises the mutually supportive relationship or a systematic approach to disaster risk 
reduction that goes beyond just being able to cope with emergency responses. 

When considering how both concepts have been measured, differences become clear. The One NYC 
sustainability and resilience interpretations are labelled Vision 3 and 4, respectively. Tables I and II list the 
One NYC indicator and target descriptions for each Vision. However, the city policy has also participated in 



100RC (2019), which identifies 18 shocks and stresses for the city but these are not fully recognised in the 
One NYC Indicators (de Blasio, 2018a).  

 

Table I One NYC Sustainability Measurement Goals (The City of New York, 2015, p. 161) 

Vision 3 Indicator Group Description of Target 

1. 80x50 Reduce NYC’s GHG by 80% by 2050 

2. Zero Waste Zero Waste to landfill by 2030 

3. Air Quality Best Air Quality amongst US cities by 2030 

4. Brownfields Address contaminated land and convert it to safe and beneficial to low- 
income communities 

5. Water Management To mitigate flooding and provide high quality water services 

6. Parks & Natural Resources All New Yorkers to benefit from useful, accessiblek and beautiful open 
space 

 

Table II One NYC Resilience Measurement Goals (The City of New York, 2015, p. 215) 

Vision 4 Indicator Group Description of Target 

1. Neighborhoods Every city neighborhood will be safer by strengthening community, social, 
and economic resilience 

2. Buildings The city’s buildings will be upgraded against changing climate impacts 

3. Infrastructure Infrastructure systems across the region will adapt to maintain continued 
services 

4. Coastal Defence NYC’s coastal defenses will be strengthened against flooding and sea 
level rise 

 

Although addressing sustainability visions in a strategic document is valuable, the measurement indicators 
reflect that sustainability means a reduction of carbon, waste, air pollution, and flooding – i.e., the 
environmental concerns; not necessarily a social-ecological systems response that will enhance the future 
legacy of the city. Resilience indicators reflect an understanding of coping with a hazard event or climate 
change, and ensuring infrastructure works in emergency scenarios; but the wider scale issues of ecosystem 
restoration and adaptation are not present. Both concepts have been stratified towards tangible components 
of carbon reduction (not all the GHG) and emergency response, and how these ideas get incorporated into 
municipal planning appear to be restricted.  

The City Environmental Quality Review (CEQR) adopted the EIS process that has been stipulated by NEPA 
(EPA, 2019), The CEQR however has a notable absence of green building standards and definitions of 
sustainability and resilience; NEPA has also not been reviewed since 1991 (NYC Planning, 2014; The White 
House, 2019). Recently, the NYC Mayors Office of Environmental Coordination (2020) recognised policy as 
out of date and has redefined the term ‘Environment’ as “the physical conditions which will be affected by a 
proposed action, including land, air, water, minerals, flora, fauna, noise, objects of historic or aesthetic 
significance, existing patterns of population concentration, distribution, or growth, and existing community or 
neighborhood character” (Thomson Reuters, 2021). From this position, it would appear that city policies are in 
a state of flux, and it is not clear how municipal practice can make effective decisions towards a more resilient 
and sustainable built environment. 



Measurement indicators of sustainability and resilience are not outlined by the NYC Department of Building or 
represented in the existing 2014 codes of practice (NYC Buildings, 2019). However, what does exist are local 
laws that enact energy conservation and climate change to address out of date municipal laws (NPCC, 2015; 
NYC Mayors Office of Sustainability, 2019). Despite considerable efforts by city governances, the municipal 
codes are also constantly changing and generating nuances between both concepts (NPCC, 2015; NYC 
Mayors Office of Environmental Coordination, 2020). 

The importance of the role of the BE practice has been recognised by the acknowledgement of the NYC 
Urban Green Council (NYC UGC), which operationalises the LEED Framework and has been supporting 
governance to make better decisions. NYC UGC knowledge has created the carbon reduction ‘80x50’ 
roadmap (NYC Urban Green Council, 2018). NYC UGC has also created a Green Task Force and a Climate 
Resilience Task Force which are advocating policy and new climate projections (NYC UGC, 2019; 
Rosenzweig and Solecki, 2019). A recent city charter has been developed in consultation with NYC 
communities, however it remains to be established which interpretation of both concepts will feedback into city 
policies (The City of New York, 2019a).  

3.2	Chicago	case	study	
Chicago’s Climate Change Action Plan, introduced 2008 by Mayor Richard J Daley, defined sustainability and 
provides goals towards carbon reduction. Daley’s plan was revised in 2015 to become ‘Sustainable Chicago 
Action Plan’ (SCAP) (Emanuel, 2015a) which defines sustainability with seven themes: Economic 
Development and Job creation, Energy efficiency and clean energy, Transportation options, Water and 
Wastewater, Parks, Open Space and Healthy Food,  Waste and Recycling, and Climate Change. The policy 
interpretation of sustainability steers towards carbon reduction and energy: “By tapping into energy efficiency 
as a resource, we will meet the energy demands of a growing city, invest in our infrastructure, save money, 
and reduce our environmental impact. Through energy saving retrofits for our businesses, residences, and 
government buildings to, and investments in renewable energy sources, Chicago will improve citywide 
efficiency by 5 percent, and create at least an additional 20 MW of renewable energy.” (Emanuel, 2015a, p. 
4). After its publication, SCAP was very quickly revised as a part of the Sustainable Chicago 2015: Action 
Agenda 2012-2015 Highlights and Look Ahead (Emanuel, 2015b), which expands on the seven core themes 
and provides 24 goals with actions. Resilience has been recognised as Goal 24 “protect the city and its 
residents by preparing for changes in the climate”; its actions are: “Prepare for the human impacts of climate 
change by supporting people with information and services, such as cooling centers. Prepare the natural 
environment for climate impacts and maintain biodiversity. Prepare the infrastructure for climate change by 
reducing the urban heat island effect, managing flooding from high intensity storm events, and strengthening 
resilience to extreme weather.” (Emanuel, 2015b, p. 24). 
 
Interpretations and measurements continued to evolve as the city appointed a Chief Resilience Officer and 
the launch of ‘Resilient Chicago’ (100RC, 2016). The Resilient Chicago report defined resilience as “the ability 
of its individuals, institutions, businesses, and systems within the community to survive, adapt, and grow 
despite the chronic, stresses or acute shocks it experiences. A truly resilient city is not only expected to 
perform well in good times but also recover expediently after challenges.” (Emanuel, 2019b, p. 9). The 
resilience agenda addressed four critical areas: Reducing disparities between Chicago’s neighbourhoods; 
Addressing the root causes of crime and violence; Ensuring the provision of critical infrastructure; and, 
Promoting engaged, prepared, and cohesive communities (Emanuel, 2019b, p. 7). From the work with the 
city’s stakeholders, 12 goals and 50 actions were identified  (100RC, 2019a) but 14 shocks and stresses were 
adopted by city governance (Emanuel, 2019b, p. 8). Finally, Resilient Chicago resolves that sustainability and 
resilience policies should align (Emanuel, 2019b) and both concepts become mutually recognised with this 
definition: “Resilient Chicago presents a vision for the city – one where residents, neighborhoods, institutions, 
and government agencies are successfully connected to each other in the pursuit of economic opportunity, 
safety, equity, and sustainability. The strategy also describes a number of actions that will benefit residents, in 
particular those most vulnerable.” (Emanuel, 2019b, p. 140). However, a recent press release identified that 
Resilient Chicago will become ‘One Chicago’ (Emanuel, 2019a), and this strategy could be subjected to 
further political shifts. 



 
Understanding how sustainability and resilience have been interpreted in municipal planning and practice is 
difficult because there are many decision-making conflicts due to different political and zoning jurisdictions 
and all municipal codes are currently being reviewed (Emanuel, 2017; Frydland, 2019). What is recognisable 
is that Chicago has a USGBC profile as it has become a LEED Platinum city (USGBC, 2019), whereas 
understanding of how both concepts are being measured has been recognised by Chicago’s Metropolitan 
Agency, a regional planning agency with the “On to 2050” (CMAP, 2019). The city’s Planning and 
Sustainability Bureau has mobilised the Chicago Sustainable Development Policy and provides a handbook 
for communities and open space (City of Chicago, 2017, 2019a, 2019b). When reviewing city’s guidance, it is 
unclear how the city’s environmental compliance needs are being met because the ownership of the decisions 
between the Planning Department and Department of Buildings are subject to political shifts  (City of Chicago, 
2020). Approaches to sustainability and resilience are difficult to evaluate as the planning process refers to 
Green Permitting (Department of Buildings, 2012). Green Permitting points towards EIS requirements and the 
LEED framework but these requirements are not clearly outlined in the Sustainable Development Policy, so 
the guidance itself is disrupted.  
 

3.3	Boston	case	study	
Mayor Walsh created the 2014 Climate Action Plan (Walsh et al., 2014) that defines sustainability and 
resilience for the city. The definition aligns with international agreements but also social behaviour relating to 
DDR. From the outset both concepts have been merged and defined by nine themes: State of Climate, Cross 
cutting themes, Boston’s Carbon footprint, Implementation and next steps, Neighbourhoods, Large Buildings 
and Institutions, Transportation, Climate preparedness, and 80% GHG by 2050. Boston has weighted 
sustainable development towards reducing GHG emissions concerned with energy consumption and 
transportation (25% reduction by 2020 and 80% by 2050). However, city governance also wants to prepare 
Boston for the Impacts of Climate Change and sets out the following priorities (Walsh et al. 2014, p. 7): “Work 
with regional and state agencies, and surrounding communities to align and accelerate regional preparedness 
planning. Incorporate climate preparedness into existing local planning and community engagement efforts. 
Ensure public- and private-sector developments and major capital projects are prepared for expected climate 
change over their projected life”. 

Resilient Boston (Martin, 2015) further recognises the exposure of Boston being a coastal city, as well as its 
social vulnerabilities that include racial and financial inequalities. Recognised risks are in relation to flooding, 
subsidence to water ingression, warmer weather and Nor’easter storms. Walsh et al. (2014, p. 69) outline the 
coordination climate preparedness efforts across city, state and federal levels for buildings, transportation, 
land-use and natural systems, energy, water infrastructure, and emergency management. Resilient Boston 
defines sustainability as “Consisting of reliable and effective structures and procedures to survive over time 
(including leadership, capacity, and funding streams)” (Walsh, 2017, p. 138). Resilient Boston defines 
resilience as: “the capacity of individuals, communities, institutions, businesses, and systems within a city to 
survive, adapt, and thrive—no matter what kinds of chronic stresses and acute shocks they experience.” 
(Walsh, 2017, p. 9).  

Resilience measurement is recognised by four long-term visionary goals with 23 associated initiatives. Most 
critically, Goal 4 defines three components of resilience as: “Goal 4.1 Develop a redundant and reliable public 
transportation network to provide equitable accessibility for all Bostonians; Goal 4.2: Prepare for the impacts 
of climate change and other threats, while accelerating sustainable infrastructure, environment, and 
communities; Goal 4.3: Improve the collaboration of partners working in Boston communities to address 
climate change and other emergencies.” (100 Resilient Cities & Walsh 2017, pp.106–130). Boston’s 100RC 
profile identified 20 shocks and stresses (100 Resilient Cities, 2018). Beyond these city strategies, the Mayor 
has recently launched Climate Ready Boston and maintained a policy called Carbon Free Boston (Walsh, 
2016, 2019a). Mayor Walsh ‘Jan 29, 2019’ speech on Climate Change, discusses all Boston’s policies, but 
there is a focus on the Boston’s Climate Action Plan (Walsh, 2019b). 



Boston Planning Development Agency (BPDA) interprets sustainability and resilience in Article 80 and 37 
(BPDA, 1996, 2017). Article 80 (BPDA, 1996) prescribes a development review process that outlines LEED 
Silver and compliance with the Building Code CM780 (Office of Public Safety and Inspections, 2018) as a 
mandatory requirement for new developments. Article 37 (BPDA, 2017) outlines the green building and 
climate resilience guidelines which stipulates a compliance process towards new large developments and 
LEED standards (BPDA, 2018).  

Whilst this suggests a unified approach towards green building frameworks with the E+ building performance 
program (Walsh et al., 2014), many scales of development are not subjected to the same performance criteria 
- but this situation is changing. Recently the city has launched resilient design criteria for the Harbor District 
development and provided detailed specifications (Boston Public Works Department, 2018).  

3.4	Interpretation	of	Resilience	and	Sustainability	in	cities	by	practitioners	
Across three cities, 19 practitioners were interviewed about decision-making of sustainability and resilience to 
understand their conceptual interpretation of the concepts and their measurements– and whether it aligns with 
city policy definitions. Sustainability has been mostly considered as an umbrella term or reaffirmation of the 
Brundtland definition. Resilience was interpreted mostly as a systems approach, which included a focus on 1) 
capacity building of systems, 2) response to hazards, and 3) rate of response (recovery). Some professionals 
were aware of the vulnerabilities and their root causes, e.g., social inequalities, that have been created and 
must be addressed to provide passive-survivability in the system. Recognised by practitioners is a broader 
understanding of both concepts, and the differences between the policy and municipal planning matter 
because practitioners are limited in implementing better changes that work on a systematic scale. 
Practitioners outlined that the project scope of works is a limiting factor because measurable targets are 
prioritised (such as carbon reduction through building services) rather than delivering sustainability and 
resilience outcomes.  

When considering measurement, the interviewees discussed the frameworks operationalised in their decision-
making practice. The most recognised framework was LEED with 14 responses, which was followed by other 
frameworks with 10 responses. Notable frameworks that are being utilised by practitioners are: LEED, 
Passivhaus [2] and LEED- RELi which operationalise sustainability and efficiency of systems to be able to 
operate “off-grid” (Wilson, 2006, 2018). New sources have been recognised by practice (American Institute 
Architects, 2020; Moody’s, 2020; WELL, 2020), however, more city frameworks are being mobilised (Brown, 
Abdallah and Townsley, 2017). What practitioners indicate is that these known frameworks have developed 
habitual responses to energy and GHG, so biases have been created which neglect aspects of sustainability 
and resilience. This has created a tension with policy because in the municipal codes the LEED framework is 
optional; or at a low performance level, so this has led to practitioners creating other performance frameworks 
that suit their needs.  

4.	Implications	for	research,	policy	and	practice	
This paper has demonstrated that built environment practitioners have a different understanding of 
sustainability and resilience from what is currently being used in city policies and municipal planning. The core 
ideals of sustainability corroborate with the Brundtland Report (1987); resilience is malleable and this is 
understood by practitioners. As differences in understanding are created between sectors and disciplines, the 
concepts have become theoretically stratified (Wang et al., 2020) and biases towards the quantifiable targets 
emerge in decision-making frameworks, which do not reflect the broader definitions of sustainability and 
resilience (Wisner, 2020). Similarly, adjusting how scope of works outline project outcomes would facilitate 
practitioners to employ systematic approaches and make real changes to the built environment.  

Many practitioners point out that policy and guidance is out of date, so more coherency between policy, 
municipal planning and BE disciplines is still required (Marlow, 2020). Practitioners are using the term 
passive-survivability, but this term is not used in policy or municipal codes. This is the crux of decision-making 
conflict for research, policy and practitioners: the policy and codes are the rulebook - but the rulebook is not 
aligned with the way that sustainability or resilience are understood and operationalised in practice. Making 



better decisions would require both policy and practice to use the same terms such as passive-survivability in 
codes of practice.  

Actions can be taken in cities. The case studies all recognised that when policy developers work with 
practitioners’ progressive actions have been created, as seen with NYC UGC developing the Blueprint for 
Efficiency Policy. Where US Green Building Council LEED chapters have started to be integrated into policy 
development, it should be noted that the existing LEED framework does provide a mutual platform for policy 
and municipal planners. However, to move forward beyond existing policy targets, LEED best practice 
standards need to be operationalised (with all credits being targeted) and high performance standards (such 
as Gold or Platinum), to be mandatory across decision-making for the BE (Garde, 2009; Smith, 2015; 
Champagne and Aktas, 2016). Further to policy outlining better LEED performance standards, the adoption of 
the LEED- RELi framework would help with making revisions to municipal policy and codes because the 
mandatory credits reflect the understanding of passive-survivability (Wilson, 2018). LEED also needs to be 
used with caution, Chicago has adopted the LEED Framework in most of its practice and policy, but has 
become subjected to biases towards carbon reduction rather than a more holistic sustainability approach and 
faces decision-making challenges due to political jurisdiction across municipal areas (Chicago Council on 
Global Affairs, 2018; USGBC, 2019).  

Evaluating the city case studies shows that creating a real legacy of a more sustainable and resilient BE 
requires national and local laws to be concurrently revised to reflect global targets and  best practice 
knowledge that is contextually appropriate as well as a better theoretical understanding of sustainability and 
resilience (Peters and Tanner, 2016; UNDRR, 2019; Cities and Regions in the UNFCCC Process, 2021). 
Supportive actions recognised from this research are that multidisciplinary approaches need to expand to 
transdisciplinary decision-making, as it  leads to better public awareness and commitment to making city 
transformation (Chicago Council on Global Affairs, 2018). Further to this, city policies need moderating 
beyond existing C40 and 100RC frameworks to ensure that the broader concept of sustainability and 
resilience are addressed because many social- environmental issues still need to be prioritised with the 
systems approach (Meadows, 2008). As revisions are made to city strategies, municipal planning must 
address the out-of-date codes and even evaluate national environmental laws because all practitioners need 
better policy and scope of works to deliver transformational targets.  

As the decision-making process gets more involved and with so many measurement frameworks in existence, 
more unification is required between theory, policy, municipal planning and BE practice to reduce tensions in 
decision-making that can endure political shifts. With the UNDRR declaring Risk Informed Sustainable 
Development (UNDRR, 2019), progressive actions still need to be taken towards both resilience and 
sustainability across boundaries so that decision-making conflicts generated by differences in interpretations 
and measurement in the built environment can be reduced. 
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