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Thesis Abstract 

Buildings in New York City contribute to nearly 70% of all greenhouse gas (GHG) emissions at 

the city level, primarily due to their reliance on fossil energy sources for heating, cooling, and powering 

the properties. Considering the global climate crisis and the city's commitment to reduce GHG emissions 

by 80% by 2050, decarbonizing the building sector is essential in meeting the target. In the context of 

New York City, where the majority of all buildings that will exist in 2050 have already been erected, and 

residential buildings alone constitute 31% of the city's GHG emissions, decarbonization with residential 

building retrofit electrification will be particularly crucial.  

On the one hand, residential building retrofit electrification presents a significant opportunity to 

reduce GHG emissions and enhance occupants' safety and health by reducing risks associated with the use 

of fossil energy sources. On the other hand, the effects of residential building retrofit electrification vary 

based on property ownership, exposure to climate risks, and households' socio-economic status. Given 

that the energy transition not only alters the operation of building systems but also has direct impacts on 

people's everyday lives, including its upfront cost, influence on energy bills, and specific energy 

requirements during power outages under extreme weather events, successful civic engagement can 

effectively address people's concerns about building retrofit electrification as a novel technical 

intervention to their properties and facilitate smoother energy transition. 

In the context of New York City, with the recent release of the city’s inaugural Long-Term 

Energy Plan (LTEP) – PowerUp NYC (PowerUp), which initiated civic engagement by collaborating with 

community-based organizations (CBOs) and identified involvement of communities in local energy 

planning processes as a key objective for the city's ongoing action plan, this thesis began by posing the 

following question: How can CBOs improve their facilitation of community participation in the energy 

transition process?  The project's primary objectives are to assess the current state of community 

involvement in building retrofit electrification and investigate further opportunities to integrate civil 

society in the transition process, with a particular focus on the perspective of resilient neighborhoods. 
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Thesis Glossary 

This glossary section is designed to clarify key terms related to energy and decarbonization that 

have emerged in recent decades. The main purpose is to facilitate and streamline readers’ understanding 

of this research by defining important terms that had already appeared or will appear in subsequent 

sections.  

1. Building retrofit electrification: The understanding of this term constitutes two parts – 

building electrification and building retrofit. Building electrification refers to the process 

through which end uses such as heating and cooling appliances are powered by electricity 

instead of fossil energy sources, including oil, coal, and natural gas (DOE, n.d.). In the realm 

of residential building electrification, it primarily relates to domestic equipment and 

appliances.  

Building electrification can apply to both newly constructed and existing properties. This 

research, however, only considered the electrification of existing properties, which is 

typically done through retrofit – modifications to existing building systems to improve their 

energy efficiency performances. Therefore, in this research scenario, building retrofit 

electrification refers to the replacement of fossil fuel boilers and furnaces in existing 

properties with highly efficient electric heat pumps and the associated building renovations 

(Urban Green Council, 2023). 

2. Community-based Organization (CBO): nonprofit organization focusing on addressing 

specific needs of neighborhoods or communities at local level (MOCEJ, 2023). 

3. Decarbonization: The process of reducing or eliminating sources of greenhouse gas emissions 

from use (MOCEJ, 2023). 

4. Greenhouse Gas (GHG): Gases that have the property of absorbing infrared radiation, thus 

trap heat in the atmosphere and contribute to the greenhouse effect. Most common GHGs 
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include Carbon dioxide (CO2), Methane (CH4), Nitrous oxide (N2O), and Fluorinated gases. 

(EPA, 2023) 

5. Resilient neighborhood: Neighborhoods and communities that have the capacity to leverage 

their available resources to respond to, endure, and recover from the impacts of ongoing 

stresses and hazards. In the context of this research, resilience is defined explicitly as energy 

resilience, thus referring to the resilience of neighborhoods in confronting challenges posed 

by energy transition and power-related hazards. 

6. Stationary energy: According to Citywide-GPC Inventory, stationary energy refers to energy 

consumed by buildings and other stationary sources, as well as fugitive emissions released 

from natural gas distribution within city boundaries (MOCEJ, 2023). 

 

 

Thesis Introduction 

Buildings across New York City account for almost 70% of all greenhouse gas (GHG) emissions 

at the city level, primarily coming from the use of fossil energy sources to heat, cool, and power the 

properties. According to Citywide-GPC Carbon Data Inventory published by the Mayor’s Office of 

Climate and Environmental Justice (MOCEJ, 2023), New York City released a total of 53.5 million tons 

of CO2 equivalent (mtCO2e) in 2021, encompassing emissions from stationary energy, transportation, 

and waste. Among the three listed sections, stationary energy constitutes 64% of the city’s carbon 

emission as the leading category (Figure 01). 

In light of the global climate crisis and the city's commitment as outlined in the Climate 

Mobilization Act to reduce GHG emissions by 80% by 2050, the decarbonization of the building sector 
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becomes crucial in reaching the target. While the complete decarbonization of the building sector 

involves more than the property itself, taking into account the simultaneous requirement for the regional 

electricity grid to decarbonize, there are certain operations that can be implemented within the buildings 

to initiate and pave the way for such transformations – namely through building electrification. By 

phasing out fossil energy sources with electricity, building electrification presents a significant 

opportunity to reduce GHG emissions from building operations and make the properties safer and 

healthier for occupants from fossil-related risks. As highlighted by the New York State Energy Research 

and Development Authority (NYSERDA), the marginal emission factor for electricity is about 0.5 metric 

tons of CO2 per megawatt-hour (MWh), which is notably lower when compared to the emission factors 

associated with other fossil energy sources, such as up to 0.93 for natural gas, 1.17 for oils, and 1.69 for 

coals according to Intergovernmental Panel on Climate Change (IPCC). 

In recent years, New York City has initiated a series of regulatory measures to tackle energy 

efficiency and GHG emissions of the building sector, with notable laws such as Local Law 97 (LL97) 

targeting buildings exceeding certain size thresholds and Local Law 154 (LL154) mandating all new 

buildings or alt-co new buildings to be fully electrified in the near future. These regulations mark the 

city’s initial steps towards decarbonization. However, considering that 80% of the buildings that will exist 

(Figure 01: 2021 Citywide – GPC Emission Inventory, source: MOCEJ) 

Stationary Energy
64%

Transportation
25%

Waste
11%
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in 2050 have already been constructed (Scott & Mills, 2023), and about 95% of city properties are below 

the size threshold for LL97 according to MapPLUTO data, the retrofit electrification of both large and 

smaller existing buildings is essential for achieving the city's carbon reduction goals. 

 Upon closer inspection of emission outputs from stationary energy categorized by building type, 

residential buildings on their own contributed 16.6 mtCO2e, constituting 45% of the total stationary 

energy’s GHG emission – in equivalent to 31% of the city’s entire GHG emissions (Figure 02).  

 Delving deeper into the analysis of emission outputs from residential buildings alone, 

specifically categorized by energy sources, the emissions attributed to the use of fuel oil and natural gas 

collectively amount to 11.1 mtCO2e, representing almost 70% of the total residential building GHG 

emissions (Figure 03). This significant contribution constitutes approximately 21% of the city's total 

emissions. Therefore, transitioning from using natural gas and fuel oil to electricity in existing residential 

buildings can pave the way and eventually yield a substantial reduction in GHG emissions to help the city 

reach its carbon target in alignment with the electricity grid decarbonization, when renewable energy and 

cleaner electricity production scales up. Nowadays, there are already initiatives that promote the retrofit 

electrification of residential properties, including the HPD/NYSERDA Retrofit Electrification Pilot 

(Figure 02: 2021 Citywide – GPC Emission Inventory – Stationary Energy 
Breakdown, source: MOCEJ) 

Residential
45%

Commercial & 
Institutional
39%

Manufacturing 
& Construction
12%

Fujitive
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designed for affordable multifamily housing launched in 2022 and ElectifyNYC established in 2021 

targeting 1 - 4 family homes across the city. 

As illustrated above, although residential building retrofit electrification can certainly contribute 

to the city's carbon emission reduction objectives from a long-term perspective, its effects vary among 

households based on property ownership, exposure to climate risks, and socio-economic status. Therefore, 

the implementation of building retrofit electrification extends beyond the technical and infrastructural 

realm into the social sphere. While most guidelines for retrofit electrification remain technical in nature, 

the participation of civil society through this energy transition has earned increasing attention in recent 

years. Given that the energy transition not only alters the operation of building systems but also has direct 

impacts on people's everyday lives, including its upfront cost, influence on energy bills, and specific 

energy requirements during power outages under extreme weather events, successful civic engagement 

can effectively mediate people's apprehensions about building electrification as a newly introduced 

technical intervention to their properties and facilitate smoother transition during the process. 

In the context of New York City, as the understanding of sustainability has further developed to 

integrate new tendencies and definitions such as decarbonization and electrification, the focus on a clean 

energy future has been a particular goal for the city and incorporated into local policies. For example, the 

(Figure 03: 2021 Citywide – GPC Emission Inventory – Residential Building 
Energy Use Breakdown by Type, source: MOCEJ) 

Electricity
32%

Natural Gas & 
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NYC MOCEJ, under Eric Adams’ Administration, released the city’s first-ever LTEP - PowerUp in 

October 2023 in alignment with the administration’s first strategic climate plan PlaNYC published earlier 

in the same year, establishing roadmaps toward accomplishing the city’s energy and decarbonization 

goals in addition to the already enacted regulations such as LL97. As listed in the document, the PowerUp 

plan focuses on achieving two primary goals: identifying near-term actions that the city will advance in 

the next four years to stay on track with climate action goals and mandates, as well as educating and 

engaging city communities in local energy planning processes through community-based planning 

(MOCEJ, 2023), in which CBOs had already played, according to the document’s narrative, a crucial role 

in the development of this plan.  

Following the PowerUp plan, given that neighborhoods across New York City embed various 

characteristics and face different challenges, how can CBOs continue to play their role, if better, in 

facilitating community participation in the energy transition progress? The thesis will address this 

question through the lens of resilient neighborhoods to support the vitality and resiliency of communities 

in facing challenges of energy transition and the preparation of power-related hazards, especially for 

residential buildings across New York City. The project's primary objectives are to assess the current state 

of community involvement in building retrofit electrification and explore further opportunities to integrate 

civil society in this transition. Taking neighborhoods and CBOs that facilitate civil engagements as the 

subjects of analysis, this research aims to address the above goal through two stages of analysis, with the 

primary focus on the second step: Firstly, which neighborhoods (boroughs) are more vulnerable in facing 

challenges from energy transition of residential buildings? Secondly, based on the current community 

engagement model, as outlined in the PowerUp initiative, how can CBOs improve their facilitation of 

community participation in the energy transition process for neighborhoods (boroughs) that are more 

likely to encounter obstacles? By doing so, this research can help facilitate a more socially responsive, 

equitable, and sustainable pathway to reach the city's carbon target for 2050. 
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Literature Review 

As discussed earlier, the energy transition towards building electrification has gained significant 

attention in recent years as a strategy to reduce GHG emissions for the building sector to combat climate 

change at both New York local and the U.S. national scales. Taking a step further, this literature review 

aims to provide a comprehensive overview of building electrification and retrofit in general from both 

theoretical and practical perspectives. Literature collected from scholars, engineers, and government 

agencies can be broadly divided into two sections. The first session focuses on the discussion of the larger 

theoretical framework underpinning energy transition and the practical implementation of building 

electrification, highlighting the gap in community and society representation in the existing literature. The 

second section takes New York City as the specific context, exploring the road map of its sustainability 

plan and reviewing community-oriented policy developments. 

In recent decades, the growing importance of the sustainable energy transition to cope with the 

climate crisis and carbon emission targets has led to a surge in literature exploring its implications for the 

built environment. However, these writings exhibit diverse perspectives with noticeably different 

approaches and focal points.  

The first category of literature draws attention to the technical and political aspects of building 

electrification, which primarily focuses on the language of science and building or infrastructural systems, 

providing pragmatic guidelines to the implementation of building system changes. For example, in the 

article Assessing trade-offs among electrification and grid decarbonization in a clean energy transition: 

Application to New York State, the authors Colon, Waite, Wu, and Modi use engineering models to 

investigate the trade-offs between end-use electrification and renewable energy deployment (Colon et al., 

2022), proving that the pathway proposed can meet the New York State GHG emissions target as set forth 

in the Climate Leadership and Community Protection Act while decreasing the costs of per unit 

electricity. In cases like this, quantitative numbers are used as the primary source of reference and 
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language to narrate energy transition and the resulting impacts through technical and economic 

perspectives.  

On the other hand, strategic implications from governance levels are also heavily investigated by 

researchers. Under section 3.7 Awareness, education and outreach of the report The Electrification of 

Buildings and Industry in the United States: Drivers, Barriers, Prospects, and Policy Approaches 

prepared for the U.S. Department of Energy by the Ernest Orlando Lawrence Berkley National 

Laboratory, besides giving policy and regulatory recommendations to governments, it is suggested that 

the outreaching of builders and contractors maybe particularly important (Deason et al., 2018) in dealing 

with the technical difficulties of building energy transition from fossil energy sources to electricity. 

Therefore, it positions builders, contractors, and energy services companies – namely technical expertise, 

as the crucial stakeholders in the electrification process. Similarly, the Accelerating Electrification of 

California’s Multifamily Buildings: Policy Considerations and Technical Guidelines, funded by the 

California Energy Commission’s Local Government Challenge Grant and generated by the Association 

for Energy Affordability (AEA), proposes guidelines that are predominantly technical in nature. Out of 

the five policy considerations outlined for multifamily electrification programs, only the third 

recommendation takes into account non-energy benefits of electrification (StopWaste, 2021, p. 7), 

addressing the effects on equity through the lens of low-income households’ energy bills. Whereas the 

remaining considerations primarily revolve around the governmental, technical, and financial aspects of 

electrification. 

The works of literature above, as Rohracher and Späth referred to in their article Cities as Arenas 

of Low-Carbon Transitions, constitute most of the contemporary analyses of low-carbon transitions that 

focus on particular governance levels (e.g., federal financial incentive programs), particular sectors (e.g., 

building system and infrastructural network), or specific actor perspectives (e.g., builder or contractor) 

(Rohracher & Späth, 2017), viewing building retrofit and electrification under a technical and economic 

feasibility narrative (Hodson & Marvin, 2016). Nonetheless, these approaches, as argued by Rohracher 
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and Späth, tend to depict an overly optimistic picture of the capacity to promote radical energy shift 

through policy interventions (Rohracher & Späth, 2017). 

The retrofit process goes beyond the simple action of altering building systems or urban 

infrastructures. As Petrova unfolds in her essay Multiple Transitions, ensuring equitable distribution and 

fair procedures in the implementation of urban sustainability transitions is especially crucial when it 

comes to the energy sector, considering the ability of households to secure a socially and materially 

necessary level of energy services in residential dwellings (Petrova, 2017). It thus, as Hodson and Marvin 

suggest, compasses a wide range of perspectives, activities, forms of knowledge, and social interests 

through which pressures for retrofit will be received, interpreted, and responded to in particular social and 

technological environments. For Hodson and Marvin, retrofit resides in a complex process of 

urbanization. Thus, its transformative impacts must always be understood in terms of its dynamics with 

existing urban socio-technical systems (Hodson & Marvin, 2016). Meanwhile, the socio-technical 

systems embedded in cities are dynamic in nature, thus requiring further understanding of the transition as 

a diversified process involving various stakeholders. As Rohracher and Späth argue, there need a shifting 

of focus from cities that are formed by homogeneous socio-technical system to cities as inherently 

heterogeneous arenas for transitions located at the intersection of various types of socio-technical 

regimes, socio-economic, and socio-political changes (Rohracher & Späth, 2017), pointing to the complex 

nature between the energy domain and the built environment as well as among the socio-technical 

systems involving more than simply the buildings and infrastructures. 

As a result of the scale of changes required in the energy sector and its relation to the specificity 

of social context, the participation of civil society in the energy transition towards a low-carbon future 

becomes essential, along with the associated social-technical transformation. Rohracher and Späth’s 

article underscores the significance of grassroots approaches in energy transition progress and their 

embedded dependence on various social and political dynamics (Rohracher & Späth, 2017). Echoing 

Rohracher and Späth’s support of grassroots strategies, Smith relates civil society activities in the 
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sustainable energy transition to socio-technical transitions theory (Smith, 2012), drawing attention to the 

role that environmental activism in civil society plays in challenging the orthodox views of energy policy 

and business elites, especially how ‘softer’ energy initiatives are capable of contending with large-scale 

and ‘hard’ technology alternatives while gaining mainstream interest and respect from the society (Smith, 

2012). In their nature, these approaches differentiate from the earlier top-down strategies relying on 

scientific, technical, and formal institutional frameworks. Instead, they take a grassroots perspective in 

highlighting the power of communities and society at large toward energy transition. 

Therefore, it is apparent that the reviewed literature encompasses two distinctive categories 

driven by different perspectives: one that delves into the technical and political governance guideline for 

building electrification under the context of the energy transition, primarily produced by and for 

government agencies and those who are at high stake and high influence in the energy transition domain. 

In comparison, the other emphasizes the importance of social theory and consideration, written mainly by 

scholars that are primarily conceptual and theoretical. Overall, these diverse perspectives not only 

highlight the multidimensional nature of urban sustainability transformation but also start to question the 

system innovation in terms of social and energy justice implications under the larger social framework 

(Dixon et al., 2014) besides its technical and economic feasibility. In other words, how to integrate the 

need for inclusive, multidisciplinary, and social-oriented approaches to address the challenges of energy 

transition effectively and equitably in real-life practices remains crucial.  

On the other hand, as outlined in the introduction section, there has been a notable emphasis on 

the publicized material provided by New York City government agencies to address the issue of 

community engagement in sustainable urban energy transitions. In 2014, under the administration of 

Mayor Bill de Blasio, the Mayor’s Office of Long-Term Planning and Sustainability published the city’s 

10-year plan, One City: Built to Last, to improve energy efficiency across buildings for a low-carbon 

future. The published document outlines the goals and accompanying strategies to tackle the multiple 

issues relating to the mechanism of energy transition. Under the chapter entitled A Thriving Market for 
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Energy Efficiency and Renewable Entergy, a specific section is dedicated to Engage Communities in 

Creating Energy Efficient and Resilient Neighborhoods. As suggested in the chapter, the city planned to 

partner with a network of community-based organizations to launch community-driven programs to 

accelerate retrofits in small and mid-sized building stock (NYC Mayor’s Office, 2014). According to the 

document, the expected outcomes will significantly benefit energy and cost savings for targeted 

neighborhoods with overlapping housing affordability and grid reliability issues (NYC Mayor’s Office, 

2014). 

More recently, in September 2023, under the administration of preceding Mayor Eric Adams, the 

Mayor’s Office of Climate & Environmental Justice (MOCEJ) published the city’s first-ever Long-Term 

Energy Plan (LTEP), PowerUp, aiming to establish a roadmap to accomplish PlaNYC’s clean energy and 

decarbonization goals, which addresses the issue of decarbonization in three key sectors: the energy grid 

and community energy Systems, buildings, and transportation (MOCEJ, 2023). As illustrated in the 

PowerUp report, the planning process behind this initiative involved three key components: community-

level engagement, industry experts’ feedback, and technical research (MOCEJ, 2023). Guided by four 

essential pillars centered on fostering partnerships that incorporate community members in decision-

making, enhancing engagement accessibility, improving transparency, and upholding accountability 

(MOCEJ, 2023), the MOCEJ team collaborated with borough-specific CBOs to encourage neighborhood-

level participation in the development of this four-year plan.  

However, it's crucial to note that the journey toward a clean energy future in New York City does 

not conclude with the release of this four-year plan. Instead, it signifies the beginning of a continued 

effort to move toward the proposed objectives. Consequently, the ongoing involvement of local 

communities through CBOs remains essential from a planning perspective. A thorough examination of 

this document, including its employed methodology, will assist this thesis research in identifying areas 

and directions for investigation, which will be further elaborated in the forthcoming research 

methodology section. 
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Methodology 

[Methodology Overview] 

The energy shift from fossil energy sources to electricity for residential buildings throughout New 

York City is a complex socio-technical transition progress, necessitating time and the involvement of 

various factors, such as neighborhood locations, building types, household socioeconomic status, etc. 

Therefore, to assess the community-led initiatives in fostering engagements between local neighborhoods 

and building electrification, it is crucial to situate these programs within specific local contexts where 

they operate. Employing a combination of quantitative and qualitative research methods, this research 

follows two primary questions: Firstly, which neighborhoods (boroughs) are more vulnerable in facing 

challenges from climate change and energy transition of residential buildings? Secondly, based on the 

current community engagement model, as outlined in the PowerUp initiative, how can CBOs improve 

their facilitation of community participation in the energy transition process for neighborhoods 

(boroughs) that are more likely to encounter obstacles? 

[Methodology Step 1] 

In response to the first question, this research will use a comprehensive approach to examine the 

degree of challenges communities may encounter during residential building retrofit electrification. As 

previously highlighted, a multitude of factors will influence the progress and impacts of energy transition. 

Therefore, a multiple criteria decision analysis (MCDA) will be employed to gain insights into 

neighborhood-specific concerns at the census tract scale.  

In this step, New York City’s geographical regions will be divided according to the 2020 Census 

Tracts delineated by the NYC Department of City Planning. Subsequently, four additional datasets 

(including their reasoning for usage) will be projected and aggregated at the census tract level.: 

1. 2020 Census Data – census tracts & higher, provided by the NYC Department of City Planning 

(DCP), contains city demographic and housing characteristics at the census tract scale, including 
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both total population and population density per census tract. This will help identify tracts with 

more citizens who will be impacted by residential building retrofit electrification. 

2. MapPLUTO, provided by the DCP, contains city zoning lot information such as building class, 

which will help identify the number and/or percentage of residential buildings in the area.  

3. Grid Reliability, analyzed by the Urban Green Council, focuses on grid capacity to meet the 

rising peak power demand from electrification. This dataset will identify areas where grid issues 

exist in facing energy transition. In addition, the Grid Reliability data is calculated and visualized 

based on the CECONY_NetworkLCSD_Prod dataset provided by Con Edison, the energy 

provider for New York City, to map network level service territory across the region.   

4. The U.S. Climate Vulnerability Index (CVI), collaboratively developed by the Environmental 

Defense Fund, Texas A&M University, and Darkhorse Analytics along with many other 

stakeholders including community-based organizations across the states, assesses the overall 

neighborhood-level stability under increasing climate risks, taking into account pre-existing 

social, economic, and infrastructural conditions. This dataset comprises 184 indicators 

categorized into two main groups and seven subcategories, as shown in the table on the following 

page. In comparison to other vulnerability indices, such as the Environmental Justice Index (EJI), 

the CVI is a more feasible dataset within the scope of this research, given its emphasis on extreme 

climate events like heat and flooding, which present significant challenges to electrification as 

they will very likely impact residents’ use of electricity. 
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Table 1: Climate Vulnerability Index Attributes (Environmental Defense Fund, et al., 2023) 

 
Community Baseline  

Health 

Physical health, mental 
health, access to care, 
chronic diseases, infectious 
diseases, prevention, 
child/maternal health. 

Social and Economic 

Minority/language, 
socioeconomic, 
household/disability, 
housing/transportation.  

Infrastructure 
Energy, transportation, 
communication, governance, 
financial, food/water/waste. 

Environment 

Exposures/risks, pollutant 
sources, transportation 
sources, land use, criteria air 
pollutants. 

Climate Change Risks 

Extreme Events 
Temperature, flooding, 
precipitation, storms, 
wildfires, droughts. 

Social and Economic 

Social stressors, costs of 
disasters, economic 
productivity losses, 
transition risks.  

Health 

Temperature-related death, 
disaster-related deaths, air 
pollution-related deaths, air 
pollution-related illness, 
infectious diseases. 

 

These four datasets, aggregated at the census tract level, comprehensively evaluate how the 

growing power demand resulting from building electrification influences the neighborhoods’ capacity to 

uphold the consequences of the energy transition. Through this step, this research hopes to identify census 

tracts and boroughs more vulnerable to residential building retrofit electrification from a quantitative 

perspective. Furthermore, the results will be further aggregated to the Neighborhood Tabulation Area 

(NTA) level to identify two neighborhoods as selected case study sites for further investigation.  
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[Methodology Step 2, primary research focus] 

Built upon the analysis findings from Step 1, Step 2 will incorporate a more qualitative approach. 

Following the PowerUp plan that the MOCEJ released in September 2023, this research will then conduct 

outreach to the identified neighborhoods and corresponding CBO(s) to gain further insights and evaluate 

how CBOs can continue, if better, facilitating civic involvement and providing services to community 

members during the residential building retrofit electrification process. According to MOCEJ, the city 

agencies have been collaborating with borough-specific CBOs to engage with communities in developing 

the LTEP, listed as follows (MOCEJ, 2023): 

1. Manhattan: WE ACT for Environmental Justice, a Northern Manhattan membership-based 

organization that focuses on building healthy communities, especially for people of color and/or 

low-income residents. 

2. Bronx: South Bronx Unite, a grassroots organization that brings together neighborhood resources 

to protect the socioeconomic and environmental future of Mott Haven and Port Morris.  

3. Brooklyn: El Puente, an organization in Brooklyn centered around the issues of social justice and 

peace, with a special focus on youth development and the Latino community.  

4. Queens: Chhaya CDC, a community organization that focuses on housing stability and economic 

well-being of South Asian and Indo-Caribbean communities in New York City. 

5. Staten Island: Staten Island Chamber of Commerce, a business organization serving merchants 

and residents to improve the economic climate and expand business opportunities.  

This research considered the above organizations valuable resources for both qualitative and 

quantitative data. By conducting outreach to them, the researcher hopes to understand whether the 

initiatives continue to provide community-focused programs that facilitate urban energy transition and the 

mechanisms behind neighborhood participation. In addition, the researcher also aims to collect data on the 

scope, quantity, and frequency of program events they offer (Appendix 03).  
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Furthermore, on-site interviews will be conducted with community members in the selected case 

study neighborhoods using a random sampling approach. These interviews will take place at various local 

gathering spots such as parks, streetside, coffee shops, and markets - areas where residents frequently 

spend time. The purpose of these interviews is to gather insights on community perspectives on 

residential building retrofit electrification and their perceptions about the programs offered by the CBOs 

(Appendix 02). By doing so, the research hopes to construct its validity through both qualitative and 

quantitative feedback on civic engagement and meaningful participation. 

 

Site Selection Process and Results 

  Again, the choice of neighborhoods for subsequent on-site investigation is determined by a 

thorough assessment of various criteria that influence the neighborhood’s ability to accommodate the 

increasing electricity power demand resulting from the impact of building electrification, including the 

consideration of the associated potential risks under particular weather conditions such as extreme heat 

and flooding. Building upon the methodology outlined in step 1 in the preceding section, this chapter 

elaborates on the processes and results of quantitative analysis, which provide the rationale behind the 

final selection of sites where community interviews are conducted. 

 

 

 

[This portion is intended to be left blank] 
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The below diagram (Figure 04) and following figures provide guidance through each decision 

layer and how it is weighted for the MCDA. 

(Figure 04: Methodology Diagram) 
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To ensure that this research addresses the city populations and properties most likely influenced 

by residential building retrofit electrification, the quantitative analysis uses population density (layer 01) 

and residential building area percentage (layer 02) per census tract as the baseline for evaluation.  

 Layer 01: Reclassified New York City Population Density at Census Tract level 

By referencing the classification system that DCP employed in the census documentation, the full 

density range between 0 and 449 people per acre was subdivided into five categories and reclassified with 

a value range of 0 to 5. This layer was assigned a weight factor of 1 for the final decision layer. 

Layer 02: Reclassified New York City Residential Area Percentage at Census Tract level 

The percentage of residential area per census tract was calculated based on the MapPLUTO 

dataset by dividing residential area per census tract by the total building footprint area for each census 

tract. The percentage ranging from 0 to 100 was then reclassified with a score range of 0 to 5. This layer 

gives an overview of the tract hierarchy considering the focusing property type for this research – 

residential, which was also weighted by 1 for the final decision layer, similar to the population density 

factor. 

Full Population 
Density Range 

Population Density 
Range 

Reclassified 
Score 

0- 449 (people 
per acre) 

0-25 0 

25-50 1 

50-100 2 

100-150 3 

150-200 4 

200+ 5 

(Figure 05: Reclassified NYC Population Density at Census Tract level. Source: NYC DCP.) 
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Layer 03: Reclassified New York City Electricity Grid Capacity at Census Tract level 

A crucial criterion in assessing the impacts of building retrofit electrification is determining the 

electric grid's readiness for the anticipated energy shift, as there will be an expectation of escalating 

electricity demand throughout the network area. For example, residents will likely encounter difficulties 

when the regional power demands are not manageable and under power shortages, especially during 

summer and winter peak usage seasons. This research adopted the optimal smart electrification scenario 

proposed in the Grid Ready analysis by Urban Green Council to identify areas in the city where energy 

efficiency and flexibility may be lagging (Urban Green Council, 2021) and reclassified the matrix into 

Full Residential 
Area % Range 

Residential Area % 
Range 

Reclassified 
Score 

0-100% 

0 0 

0-20 1 

20-40 2 

40-60 3 

60-80 4 

80-100 5 

Full Capacity 
Range 

Capacity Range 
Reclassified 
Score 

Room to Grow – 
Constrained 

Not in Service 0 

Room to Grow 1 

 2 

At Limit 3 

 4 

Constrained 5 

(Figure 06: Reclassified NYC Residential Area Percentage at Census Tract level. Source: NYC DCP.) 

(Figure 07: Reclassified NYC Grid Capacity at Census Tract level. Source: Urban Green Council, 
Con Edison.) 
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scores ranging from 0 to 5, as illustrated in the table above. Recognizing the importance of the grid 

network as the fundamental infrastructure for electrification, this research assigned a weight factor of 4 in 

the final decision layer.  

Layer 04: Reclassified New York City CVI at Census Tract level 

 Considering that a community's ability to withstand the effects of energy transition under climate 

change varies based on its characteristics, this research used the Climate Vulnerability Index (CVI) as a 

relatively comprehensive assessment layer for the analysis. It aims to help identify neighborhoods more 

susceptible to potential climate and environmental burdens and, thus, are more likely to require special 

attention and intervention during the energy transition process. The original CVI score was reclassified 

with a new score ranging between 0 and 5 and weighted 3 for the final MCDA layer. 

Layer 05: Weighted Final Decision Layer at Census Tract level (per score) 

Taking into account each layer’s contribution in evaluating a neighborhood's capability to 

undergo residential building retrofit electrification throughout New York City, the final decision layer 

was calculated using the following formula. A higher score indicates a greater vulnerability of the 

neighborhood. 

Full CVI Score 
Range 

EJI Percentile Rank 
* 100 Range 

Reclassified 
Score 

0-0.6124 

0 0 

35-41 1 

41-47 2 

47-53 3 

53-59 4 

59-65 5 

(Figure 08: Reclassified NYC CVI at Census Tract level. Source: Environmental Defense Fund, Texas 
A&M University, Darkhorse Analytics.) 
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Final Decision Layer = Population Density Score*1 + Residential Area Percentage Score*1 + 

Grid Network Capacity Score*4 + Neighborhood Vulnerability Score*3 

 The MCDA's outcome reveals that, quantitatively, census tracts in major areas of Brooklyn and 

the Bronx are notably more vulnerable to the impacts of energy transition through the lens of residential 

building retrofit electrification than others across the city (Figure 09). 

 By further aggregating data from census tracts into neighborhood-level using Neighborhood 

Tabulation Area (NTA) boundaries, this study identified the top 20 neighborhoods in the city that are 

more likely to face challenges in implementing residential building retrofit electrification (Table 02, 

Figure 10). Shared characteristics among these communities are the notable lagging in electricity grid 

infrastructure, heightened exposure to climate risks, and a high percentage of residential area. The 

findings reveal that the Bronx is particularly susceptible under the research scenario, taking over the 

(Figure 09: MCDA Result at Census Tract Level) 
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majority of this list, while Brooklyn has only three NTAs included. As a result, the Bronx was selected as 

the targeted borough for further assessment. 

Table 2: Top 20 NTAs Susceptible to Face Challenges from Residential Building Retrofit 
Electrification 

Rank Borough 
Neighborhood 
Name 

Overall 
Population 
Density 

Overall 
Residential 
Area 
Percentage  

Overall 
Grid 
Network 
Capacity 

Overall 
Climate 
Vulnerability  

Scaled Final 
MCDA Score  

1 BX Fordham Heights 4 5 5 4 88.93 

2 BX Mount Hope 4 4 5 4 88.50 

3 BX Bedford Park 4 4 5 4 88.41 

4 BX 
University Heights 
(South)-Morris 
Heights 

3 4 5 4 85.77 

5 BX Norwood 3 4 5 4 85.63 

6 BX 
Soundview-
Bruckner-Bronx 
River 

3 4 5 4 85.333 

7 BX Belmont 3 4 5 4 85.00 

8 BX Allerton 2 4 5 4 84.44 

9 BX 
University Heights 
(North)-Fordham 

3 4 5 4 84.17 

10 BX Tremont 3 4 5 4 83.61 

11 BK Brownsville 2 4 5 4 83.57 

12 BX 
Castle Hill-
Unionport 

2 5 5 4 83.33 

13 BX Parkchester 4 2 5 4 83.00 

14 BX 
Kingsbridge 
Heights-Van 
Cortlandt Village 

4 5 4 4 82.92 

15 BK Ocean Hill 2 4 5 4 82.25 

16 BX 
Soundview-Clason 
Point 

2 4 5 4 82.19 

17 BX 
Williamsbridge- 
Olinville 

2 4 5 4 81.63 

18 BX West Farms 2 4 5 4 81.50 

19 BX 
Westchester 
Square 

2 4 5 4 81.50 

20 BK 
Coney Island-Sea 
Gate 

2 4 5 4 81.25 
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 To perform on-site community and community-based organization (CBO) engagement, as well 

as to gather a diverse range of civic feedback for further assessments, this study strategically focuses on 

two NTAs in the targeted borough for additional investigations (Figure 11). With the awareness that the 

identified NTAs in the Bronx showcase a pattern of congregation in areas of the Fordham (Western 

Bronx) and Southeast Bronx, this research chooses one representative NTA from each region. As a result 

of the MCDA analysis, Fordham Heights was first selected due to its consistently high scores across all 

evaluation factors and the overall highest weighted scores. In addition to Fordham Heights in the West 

Bronx, this research also chooses Castle Hill–Unionport NTA in the Southeast Bronx. This choice is 

influenced by its unique waterfront location and relatively high weighted scores compared to the other 

sites in the same region, which is anticipated to provide more insights into the rising climate change and 

sea level rise concerns closely tied to the urban energy transition. As a result of the case study 

(Figure 10: Top 20 NYC Vulnerable NTAs in Residential Building Retrofit Electrification) 
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neighborhood selections, this research will simultaneously reach out to South Bronx Unite, the 

organization partnered with MOCEJ for civic engagement in the Bronx during the PowerUp initiative's 

planning process, to obtain their insights on the overall community involvement in electrification 

initiatives and explore ways CBOs can enhance their role, including the opportunities to address related 

issues and challenges. 

 

 

 

 

(Figure 11: MCDA Result at NTA Level and Selected Sites) 
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Overall Analysis with Community Engagement Results 

[Result Introduction] 

 Comprising three segments, this section will begin with examining general neighborhood 

conditions, including housing ownership structures and demographic characteristics, in connection to the 

level of vulnerability of census tracts/NTAs to find potential correlations among the identified factors. In 

addition to the general review, this section will also incorporate feedback from community and CBO 

interviews conducted at the chosen sites and borough, which will be accomplished through two case 

studies, delving into specific concerns at a granular scale from both the community members and civil 

initiative's perspectives. 

[Overall Analysis] 

(Figure 12: NYCHA Developments in Relation to Vulnerable NTAs) 
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Property ownership is a crucial factor in the electrification of existing residential properties. 

While tenants are the ultimate users of building spaces and appliances, the building owner holds the 

authority to implement changes to the building's energy systems. In New York City's real estate market, 

three primary building ownership structures exist: privately owned properties, encompassing both owner-

occupied and rental units; co-ops; and city-owned public housing. Therefore, based on the ownership 

structure, the decision-maker for building electrification can be categorized into three main types: 

individual/private property owners, building corporations, and the New York City Housing Authority 

(NYCHA) as the city agency in charge of public housing.  

Overlaying the NYCHA developments map with the electrification vulnerability analysis at the 

census tract/neighborhood level (Figure 12) reveals relatively high overlaps between NYCHA 

developments and vulnerable NTAs in the Southeast Bronx, while the Fordham area does not have 

significant NYCHA developments presented. Nevertheless, given the relatively small number of NYCHA 

housing units compared to the overall residential units in the region, the impact of public housing on 

residential building retrofit electrification through the lens of carbon saving is somewhat constrained. As 

a result, while NYCHA developments may rely more on public agencies to spearhead electrification 

through resident-oriented programs, the private sector emerges and remains an important target deserving 

of attention in the overall decarbonization pathway. Therefore, this research primarily focuses on 

obtaining community feedback from the private sector during civic engagement. 

Moreover, an analysis of census data reveals that the areas where tenants may encounter 

challenges related to residential building retrofit electrification tend to be less racially diverse, meaning 

the areas are more likely to have one (or two) races stand out compared to the New York City average. At 

the borough level, the Bronx exhibits a higher concentration of Hispanic population. Zooming in at the 

neighborhood level, 70.59% of the top-tier neighborhoods in the Bronx display a significant presence of 

Hispanic population, surpassing even the borough average. This observation reflects that neighborhoods 

more vulnerable to residential building retrofit electrification in the Bronx typically have distinctive 
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demographic characteristics, which may manifest in other social features such as lifestyle and language 

preferences. Recognizing the importance of localized CBOs that are more culturally and socially 

connected to these neighborhoods can be particularly beneficial for civic engagement in electrification, as 

they could ensure that communication and feedback loops are tailored to the specific concerns of the 

impacted neighborhood members. 

 

Table 3: Demographic Features about the Top Vulnerable NTAs (excluding Brooklyn) 

Rank Borough Neighborhood Name 
White non-
Hispanic 

Asian non-
Hispanic  

Black non-
Hispanic 

Hispanic  

NYC Average 30.9% 15.8% 20.2% 28.3% 

The Bronx Average 8.9% 4.6% 28.5% 54.8% 

1 BX Fordham Heights 1.6% 1.4% 22.1% 72.4% 

2 BX Mount Hope 1.5% 1.2% 27.2% 67.4% 

3 BX Bedford Park 6.2% 4.2% 18.6% 68.2% 

4 BX 
University Heights (South)-
Morris Heights 

1.5% 1.6% 28.2% 66.2% 

5 BX Norwood 7.1% 13.9% 14.8% 61.1% 

6 BX 
Soundview-Bruckner-Bronx 
River 

2.2% 5.8% 25.4% 62.2% 

7 BX Belmont 13.2% 2.1% 20.8% 61.0% 

8 BX Allerton 13.7% 4.9% 27.5% 50.3% 

9 BX 
University Heights (North)-
Fordham 

3.9% 3.6% 15.8% 74.2% 

10 BX Tremont 1.9% 0.6% 33.0% 61.9% 

12 BX Castle Hill-Unionport 3.4% 17.4% 20.5% 53.9% 

13 BX Parkchester 2.7% 25.4% 35.1% 33.0% 

14 BX 
Kingsbridge Heights-Van 
Cortlandt Village 

10.5% 3.6% 12.0% 71.3% 

16 BX Soundview-Clason Point 2.2% 2.1% 29.9% 62.4% 

17 BX Williamsbridge- Olinville 2.3% 2.0% 60.4% 31.2% 

18 BX West Farms 1.4% 1.1% 24.9% 70.0% 

19 BX Westchester Square 6.6% 28.1% 10.2% 50.4% 
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 The above analysis of vulnerable neighborhoods across the Bronx reveals that areas facing 

challenges with residential building retrofit electrification share similarities in geographical 

congregations, housing ownership structures dominated by private sectors, and community demographics 

characterized by racially distinctive residents. As a result, CBOs could emerge as one potential pivotal 

player in the civic engagement realm through localized strategies with their in-depth and already long-

standing relationship with local communities, enabling them to gather a broad spectrum of viewpoints and 

address social interests at the local scale. Such an involvement model can help ensure that the push for 

residential building retrofit electrification is understood, interpreted, and implemented within each 

neighborhood's unique social and technological contexts. 

However, solely relying on high-level urban data analysis falls short of capturing the nuanced 

voices of communities during energy transitions. Therefore, to gather targeted feedback on residential 

building retrofit electrification and to understand how CBOs can facilitate community participation, the 

below research conducted case studies within selected neighborhoods in the Bronx and with South Bronx 

Unite through on-site interviews. The findings and summaries presented in the subsequent sections aim to 

validate our research questions and hypotheses, offering a more grounded and detailed understanding of 

community dynamics, challenges and needs in response to the issue of building retrofit electrification in 

the Bronx.  

 

 

 

[This portion is intended to be left blank] 
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[Case Study 1: Fordham Heights, the Bronx] 

The first case study neighborhood is Fordham Heights in the Western Bronx (Figure 13). Among 

the 262 neighborhoods defined by NYC NTA, Fordham Heights ranks the highest with an overall MCDA 

score of 88.93 - an average of seven individual census tracts within the neighborhood boundary. In 

addition to its highest vulnerability level indicated by the overall MCDA score, Fordham Heights attains 

high scores in all categories, featuring high population density, a significant percentage of residential 

areas compared to the total building areas in the neighborhood, a grid network that lags considerably in 

meeting the potential rise of electricity demand resulting from building electrification, and a heightened 

vulnerability to climate-related hazards as outlined in the earlier methodology section. 

(Figure 13: MCDA Result at the Fordham Heights Neighborhood) 



34 
 

 Dominated by Latino and African Americans, Fordham Heights has 72.4% of its residents as 

Hispanic and 22.1% as Black, among a total population of 32,099 people based on the 2020 Census 

(Figure 14). Furthermore, the latest MapPLUTO data reveals that out of 12,201 total units in Fordham 

Heights, 11,416 are residential. Upon investigating building typologies in detail based on MapPLUTO, 

one can find that the area has a great presence of low-rise buildings for one- and two-family homes, as 

well as medium-rise multifamily walk-up and elevator apartment buildings (Figure 15). 

The on-site interviews engaged with 15 residents for both quantitative and qualitative information 

gathering. The survey results are showcased in the table below: 

Hispanic
72.4%

Black non-
Hispanic
22.1%

Asian non-
Hispanic
1.4%

White non-Hispanic 1.6% Other 2.5%

One & Two 
Family
30.4%

Multi-Family 
Walk-Up
38.9%

Multi-Family 
Elevator
14.4%

Mixed Residential 
& Commercial
15.8%

Others 0.6%

(Figure 14 Left: Fordham Heights Racial 
Demographic Features) 

(Figure 15 Right: Fordham Heights 
Residential Property Features) 

(Figure 16 Left: Fordham Heights Typical 
Multifamily Apartments) 

(Figure 17 Right: Fordham Heights Typical 
One- & Two-Family Homes) 
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Table 4: Fordham Heights Community Interviews Results 

Age 
Range 

Neighborhood 
Stay Range 

Apartment 
Type 

Apartment 
Ownership 

Aware 
of 
Energy 
Sources 

Aware of 
Building 
Electrification 

Aware of 
Supporting 
Programs / 
Incentives 

Aware 
of 
CBO 

Altitude to 
Electrification 

40-65 20+ Multifamily Rent No No / Yes Yes 

40-65 20+ Multifamily Own Yes No / No Yes 

20-40 0-10 Multifamily Own No No / No Yes 

65+ 10-20 Multifamily Rent Yes No / No Yes 

20-40 0-10 Multifamily Rent Yes No / No No 

40-65 10-20 Multifamily Rent Yes No / No Yes 

20-40 10-20 Multifamily Rent No No / No No 

65+ 10-20 Multifamily Rent Yes No / No No 

20-40 0-10 Multifamily Own Yes No / No Yes 

40-65 0-10 Multifamily Rent Yes No / No No 

20-40 10-20 Multifamily Rent Yes No / Yes Yes 

65+ 10-20 One-two 
Family Own Yes No No No No 

65+ 10-20 One-two 
Family Rent No No No No Yes 

40-65 10-20 One-two 
Family Own Yes No No No Yes 

65+ 20+ One-two 
Family Rent Yes No No No Yes 

Open-ended Question Summary: 

For the 5 interviewees who select no for their altitude towards electrification: 

1) Three of them considered gas as a required energy source for their apartments. 

2) Two of them specifically prefer gas heaters and stoves in their apartment due to convenience. 

3) One of them expressed concerns over power stability as the interviewee had experienced a 

power outage during the winter season.  

 

For the 10 interviewees who select yes to building retrofit electrification: 

1) All residents who rent their apartments are willing to electrify their apartments but express 

concerns about the attitudes of building owners. 

2) Six interviewees expressed concern about cost and return. 

3) Two people call for equitable electrification. 
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For the 13 interviewees unaware of CBOs: 

1) Five people expressed interest in participating in events if CBOs offer related programs. 

2) Eight interviewees expressed no interest in participating because they are often busy with work 

or personal schedules. 

 

For the 2 interviewees aware of CBOs: 

1) None of them know that there are energy-specific CBOs or programs offered; they are only 

aware of general CBOs in the area. 

2) Both suggest increasing community-oriented programs as a way to enhance people’s awareness 

of building retrofit electrification and a clean energy future. 

3) One resident also suggests using flyers, information sheets, or social media as useful tools to 

enhance community engagement. 

In general: 

1) None of those who own (or rent) one to two-family houses know about supporting programs or 

incentives offered by the city that assist in building retrofit electrification. 

2) Three residents expressed concerns about energy bills after building retrofit electrification, and 

one interviewee specifically called for a fixed rate. 

3) Four interviewees are interested in learning about the benefits of building retrofit electrification 

in detail; two mentioned this as a useful strategy to promote civic engagement through 

educational and information programs. 

The community engagement results indicate that residents living in Fordham Heights are generally 

not aware of building electrification. In addition, CBO's impacts on urban energy transition and 

sustainability topics in the area are limited, as 86.7% of the interviewees are unaware of either local or 

regional CBOs supporting the neighborhood. Meanwhile, although it is encouraging to see that over half 

of the residents interviewed are open to electrifying their properties, one can still identify several 

challenges: 

1. Property ownership plays a crucial role in affecting building retrofit electrification pathways. For 

example, the inconsistent feedback for electrification from residents living in multifamily 

apartments indicates a dynamic yet inevitable challenge in electrifying properties involving 

multiple stakeholders, including both renters and landlords. Due to renters' varied opinions 



37 
 

toward electrification, resistance from tenants can generate obstacles to the overall electrification 

process for multifamily apartments, even if the landlords agree to make the energy switch. The 

same goes for the vice versa situation. 

2. None of the homeowners of one- & two-family properties interviewed know that supporting 

programs and incentives already exist for retrofit electrification. As a result, they might be 

drawn back from electrifying their properties due to the impression of financial costs and the 

complicated application process. 

3. There is a noticeable lack of interest among interviewed community members in participating in 

CBO-led programs due to concerns about time and schedule, which poses another obstacle for 

CBOs in promoting community engagement due to the lack of outreach capacity and people's 

responsiveness. 
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[Case Study 2: Castle Hill–Unionport] 

The second case study was conducted at the Castle Hill–Unionport NTA in the Southeast Bronx 

(Figure 18). This NTA encompasses the southern Castle Hill neighborhood and the northern Unionport 

community. Among all NTAs across the city, Castle Hill-Unionport ranks 12th with an overall MCDA 

score of 88.33 from an average of nine census tracts within the NTA boundary. Furthermore, it holds the 

top position among the neighborhoods in the Southeast Bronx. Despite its relatively low population 

density, Castle Hill–Unionport is notable for its significantly high percentage of residential properties, 

underdeveloped grid network infrastructure, and vulnerability to climate-related risks, including extreme 

heat and flood for waterfront zones.   

(Figure 18: MCDA Result at Castle Hill-Unionport Neighborhoods) 
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With a total population of 41,420, Castle Hill–Unionport neighborhoods are dominated by Latino 

Americans, with 53.9% of its residents as Hispanic. Meanwhile, the Black and Asian non-Hispanic 

populations also have a considerable presence, accounting for 20.5% and 17.4% of the overall population, 

respectively (Figure 19). Recent MapPLUTO data indicates that there are 13,423 residential units within 

Castle Hill-Unionport out of 13,934 total units in the area. Unlike Fordham Heights, residential properties 

in Castle Hill – Unionport predominantly comprise one- and two-family houses, representing 76.7% of 

the overall residential building stock in the area (Figure 20). 

 

Hispanic
53.9%

Black non-
Hispanic
20.5%

Asian non-
Hispanic
17.4%

White non-Hispanic
3.4%

Other 4.8%

One & Two 
Family
76.7%

Multi-Family 
Walk-Up
19.7%

Multi-Family 
Elevator
0.5%

Mixed Resi & Commercial 2.8%

Others 0.2%

(Figure 19 Left: Castle Hill-Unionport Racial 
Demographic Features) 

(Figure 20 Right: Castle Hill-Unionport 
Residential Property Features) 

(Figure 21 Left: Castle Hill-Unionport 
Dominate One- & Two-Family Homes) 

(Figure 22 Right: Castle Hill-Unionport 
Waterfront Residential Properties) 
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As with Fordham Heights, the on-site interview for Castle Hill-Unionport NTA involved 15 

residents for both quantitative and qualitative information gathering. The survey results are showcased in 

the table below: 

Table 5: Castle Hill -Unionport Community Interview Results 

Age 
Range 

Neighborhood 
Stay Range 

Apartment 
Type 

Apartment 
Ownership 

Aware 
of 
Energy 
Sources 

Aware of 
Building 
Electrification 

Aware of 
Supporting 
Programs / 
Incentives 

Aware 
of 
CBO 

Altitude to 
Electrification 

20-40 0-10 Multifamily Rent No No / No Yes 

20-40 0-10 Multifamily Rent Yes No / No Yes 

65+ 20+ Multifamily Rent Yes Yes / Yes Yes 

40-65 10-20 Multifamily Rent Yes No / No No 

40-65 10-20 One-two 
Family Own Yes No Yes Yes No 

40-65 10-20 One-two 
Family Own Yes No No No No 

40-65 0-10 One-two 
Family Rent No No No No Yes 

40-65 10-20 One-two 
Family Own Yes No No No No 

20-40 0-10 One-two 
Family Own Yes Yes Yes No Yes 

20-40 20+ One-two 
Family Own Yes No Yes No Yes 

40-65 20+ One-two 
Family Own Yes Yes No No Yes 

65+ 10-20 One-two 
Family Own Yes No No No No 

20-40 20+ One-two 
Family Own Yes No No Yes Yes 

20-40 10-20 One-two 
Family Own Yes No No No Yes 

65+ 20+ One-two 
Family Own Yes No No No Yes 

Open-ended Question Summary: 
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For the 4 interviewees who select no for their altitude towards electrification: 

1) Two of them considered gas to be a required energy source for their apartments, as it is more 

convenient and consistent in terms of power supply. 

2) One of them specifically chose the current apartment because it has gas heaters.  

 

For the 11 interviewees who select yes to building retrofit electrification: 

1) Seven out of ten residents who own their property showed a positive attitude toward 

electrification. The younger to middle (20-40) generations are all supportive of such an 

initiative. For the younger generation specifically, three interviewees aged in their early 20s 

indicated that they are very willing to discuss and convey to their parents the possibility of 

electrifying their properties. 

2) Eight expressed concerns over the general cost and return. 

3) Three interviewees called for transparent and equitable electrification. 

4) One Interviewee expressed concern for waterfront property’s electrification as potential 

flooding could threaten the household’s daily operation. 

For the 12 interviewees unaware of CBOs: 

1) Three people expressed interest in participating in events if CBOs offer related programs. 

2) Nine people expressed no interest in participation because they are busy with work, too far 

away to participate in person, or simply do not have the time. 

 

For the 3 interviewees aware of CBOs: 

1) None of them know that there are energy-specific CBOs or programs offered; they are only 

aware of general CBOs in the area. 

2) Two interviewees suggested alternative means of reaching community members due to the 

distant locality of their neighborhood and the significant presence of single-family housing in 

the area.  

In general: 

1) Only a small percentage of interviewees (three out of eleven) are aware of supporting programs 

or incentives for building retrofit electrification. Among them, two are willing to apply for the 

programs and electrify their properties but have not yet done so nor do not plan to do so due to 

the seemingly complex process. 

2) Four residents expressed concerns about energy bills after building retrofit electrification; one 

interviewee specifically mentioned the lower energy bill as the prerequisite for his/her 

agreement to participate in electrification.  
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3) Five interviewed residents suggested the increased spread of information and benefits, 

especially the financial support that people can grant, as a necessary means to enhance people’s 

awareness and willingness to participate in building retrofit electrification. 

Similar to Fordham Heights, the outcome of community interviews reveals that the residents of Castle 

Hill–Unionport are generally unaware of retrofit electrification initiatives. Meanwhile, the influence of 

CBOS in the area appears to be limited, with 80% of interviewees unaware of any CBO around their 

neighborhood and all of them unaware of initiatives related to energy transition and sustainable future. 

However, it is encouraging to note that most of the interviewed community members are open to 

electrifying their properties. From their feedback, we can identify both ongoing challenges and emerging 

opportunities moving forward: 

1. Based on the characteristics of residential properties in the area, as shown by the previous 

MapPLUTO analysis, one- and two-family homes should be the primary focus for building 

retrofit electrification efforts in the Castle Hill-Unionport neighborhoods. Consequently, a key 

emerging challenge is to seek the best ways to reach and communicate with these single-family 

households. However, as the community interview results indicated, the younger generation 

exhibits a strong willingness to discuss and further engage with their family members about 

participating in electrification initiatives. This situation, in fact, presents a unique opportunity to 

design CBO civic engagement programs that could target the younger generation as conduits to 

broader community involvement.  

2. Several financial concerns may draw residents back from proceeding with the electrification of 

their properties. In addition to being unaware of the existence of supporting programs offered by 

the city, another challenge is insufficient information on how to apply, which could discourage 

individuals from initiating or continuing their application due to the process's perceived 

complexity and unpredictability. 

3. Like the Fordham Heights neighborhood, surveyed community members showed limited interest 

in engaging with CBO-led programs due to time and scheduling constraints. This situation, 
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again, presents CBOs with another challenge in encouraging community involvement in 

building retrofit electrification and urban energy transition at large. 

[CBO Interview: South Bronx Unite] 

In addition to obtaining insights from residents in the neighborhood, an interview was conducted 

with Leslie Vasquez at South Bronx Unite to gain an understanding of the organization's role and position 

in promoting civic participation in urban energy transition, especially in the development of the PowerUp 

initiative. As the Clean Air Project Organizer at South Bronx Unite, Leslie has played an active role 

within the organization and contributed to the creation of the PowerUp NYC report. The interview results 

are summarized in the chart below, illustrating from four key aspects: 

Table 6: South Bronx Unite Interview Results 

Organization’s Role in 

PowerUp NYC Partnership 

In the partnership effort with the Mayor's Office of Climate and 

Environmental Justice (MOCEJ) on the PowerUp initiative, South 

Bronx Unite promoted the public hearing and information sessions 

offered by MOCEJ toward the residents across the Bronx. From late 

Fall 2022 until the report's completion, the city office held two in-

person public hearing sessions and three virtual sessions, which South 

Bronx Unite helped to facilitate including event promotion and general 

logistics.  

In addition, South Bronx Unite took on the responsibility of overseeing 

the writing of the PowerUp report, with a focus on guaranteeing that its 

content reflects principles of equity and sustainability in both the scope 

and terminology for communication to the public. 

Organization’s Approach to 

Community Engagement 

South Bronx Unite leverages its social media platforms, such as 

Facebook, Instagram, X (previously known as Twitter), and its official 

website, to share information about its programs. Occasionally, the 

organization also uses flyers to promote events. Situated in the South 

Bronx, the organization has a more specific focus in serving the 

communities of Mott Haven and Port Morris. 



44 
 

Organization’s Challenge in 

Conducting Community 

Engagement 

There are several key challenges that have emerged: 

1. Insufficient Staffing: South Bronx Unite operates as a small-scale 

non-profit organization. Despite growing from a team of 2 to 6 in recent 

years, it is still insufficient, in many cases, to offer community outreach 

programs on a regular and frequent basis. 

2. Geographic and Transit Barriers: The Bronx's broad geographic 

spread, combined with slower transit options compared to other areas in 

the city, such as Lower Manhattan, discourages people from attending 

in-person events hosted by the organization. 

3. Non-representative Audiences Addressed: Build upon the second 

challenge, the physical location of the office and its surrounding 

urban/community contexts are more likely to involve individuals who 

may not fully represent the broader community demographics or the 

intended target audiences. Disadvantaged groups, often situated far 

from the office locality and with limited access to transit, are less likely 

to be engaged or attend the organization's events. 

4. Financial Limitations: Operating with a mere 1% of the total city 

civil budgets, South Bronx Unite, along with other CBOs in the Bronx, 

faces restrictions in implementing long-term sustainable development 

programs due to a lack of financial support. Despite having plans for 

sustainability-oriented initiatives, the programs are hard to execute 

without financial support. 

Organization’s Plan for 

Future Electrification 

Programs 

Following the conclusion of the PowerUp initiative and the publication 

of its reports, the city has discontinued or put on hold the partnership 

with citywide CBOs. Currently, no programs related to electrification 

are being offered or scheduled for future implementation. 

The interview conducted with South Bronx Unite validated feedback from the community. It also 

brought up additional issues and inquiries to be concerned regarding the current model of civic 

engagement in the Bronx, especially in the context of the city’s energy transition and sustainability goals. 

The subsequent conclusion section will summarize the insights obtained from community members and 



45 
 

CBO interviews, exploring the shared concerns, agreements, and opportunities based on the model of 

community engagement led by the South Bronx Unite for the Bronx Borough during the planning process 

and the broader framework as outlined in the PowerUp report. 

 

 

Conclusions 

[1. Limitations of the model of community engagement itself] 

 The citywide shift towards sustainable energy through building retrofit electrification is a long-

term endeavor that necessitates modifications of not only the broader electric grid network but also 

infrastructures at building scales, which will ultimately affect the wider city community to varying extents 

over different periods in the future. As written in the published report, the four key pillars of community 

engagement are indeed valuable for continuous investigation: partnership between city agencies and 

CBOs in involving people’s lived experience, perspectives, and concerns about local energy; accessibility 

to relevant materials in various formats and languages; transparency of PowerUp development process 

and goals; and accountability to address concerns with new strategies and continual improvement 

(MOCEJ, 2023). However, as highlighted earlier in this research proposal, the completion or successful 

launch of the report does not signify the end of the community engagement process in the energy 

transition. Instead, it marks the beginning of sustained efforts across these four pillars. Therefore, as the 

city progresses in its energy transition and aims to address community concerns while meeting the 2050 

carbon reduction targets on time, enduring partnership, accessibility, transparency, and accountability are 

essential, considering the multidimensional nature of urban sustainability transformation and the need to 

mediate the gap between electrification as a political and technical system innovation and its social 

impact on / response from local communities.  
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 While it is regrettable to see that the city has discontinued or paused the partnership program with 

local CBOs following the PowerUp initiative's conclusion, with many of the CBO's commitment to 

addressing community needs and bolstering neighborhood resilience against social and environmental 

challenges, there does present a window for CBOs to continue with their missions and acts. Yet, given the 

constraints related to both workforce and financial perspectives that local NGOs like South Bronx Unite 

in the Bronx face, the strategies for community engagement need to be thoughtfully crafted to leverage 

local resources effectively and adopt a comprehensive approach tailored explicitly to the Bronx 

neighborhoods, which are particularly susceptible to the challenges of building retrofit electrification 

according to this research's findings. For example, the positive response from the younger generation in 

the Castle Hill–Unionport case study suggests their potential as key contributors and players to be 

integrated into the civic engagement process. 

[2. Limitations in encouraging people’s involvement in CBO events] 

The geographic and transit barriers indeed play an important factor in discouraging people across 

the Bronx from attending CBO’s programs, as individuals interviewed find it challenging to allocate time 

for events besides their work and personal schedules during free time. For instance, the Castle Hill–

Unionport case study can be used to highlight this issue, where a one-way public transit commute from 

the heart of the Castle Hill neighborhood to Mott Haven by public transit takes approximately 45 minutes, 

totaling 1.5 hours for a round trip (Figure 23). Given that the travel time is nearly equivalent to the length 

of a typical community or public hearing event, attending CBO programs in person becomes a highly 

time-intensive endeavor; even opting to drive by oneself would still require around 40 minutes for a round 

trip (Figure 24). 
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 Moreover, the discrepancy between CBO's lack of recognition, as indicated by community 

interview results from both NTAs, and its intention to implement community-focused programs could 

result from insufficient internet access in the area. The New York City Internet Master Plan, released in 

2020 by the Mayor's Office of the Chief Technology Officer, highlights that around 40% of households in 

the city do not have access to both home and mobile broadband, with 18% completely lacking any form 

of broadband access. While examining the distribution pattern of households with poor internet service 

accessibility, it reveals that the Bronx is notably behind in adopting home and mobile broadband services 

compared to other boroughs, with the entire region falling into the low (34-54%) to low-medium (55-

60%) category, indicating an overall average adoption rate to be below 60% (Figure 25). Consequently, 

the current CBO strategy for event promotion, which predominantly relies on digital platforms such as 

official websites and social media, could be challenging to reach a substantial number of Bronx residents 

(Figure 23 Left: Castle Hill to Mott Haven 
Public Transit Cost. Source: Google Map) 

(Figure 24 Right: Castle Hill to Mott Haven 
Driving Cost. Source: Google Map) 
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as they do not/cannot obtain such information from online sources. This situation challenges us to rethink 

the role that other types of information delivery strategies could play in the context of the Bronx. 

[3. Knowledge gaps in influencing people’s position and decision to electrification]  

Beyond the physical barriers that prevent individuals across the Bronx from participating in 

programs offered by South Bronx Unite (CBO), this study has also identified conceptual knowledge 

barriers that pull people back from accepting retrofit electrification to their properties. However, such 

difficulty in implementing building retrofit electrification in residential properties should not be seen 

merely as consequences of misconceptions or stereotypical views about electrification and energy 

transition, and thus, blame the residents for this dilemma. Instead, it presents a chance to rethink how 

CBOs can help reshape people's views on such infrastructural change and frame it as a beneficial 

investment for their properties and well-being. 

(Figure 25: NYC Combined Home and Mobile Broadband Adoption Rates by Public Use Microdata 
Area, Source: 2017 5-year American Community Surbey, Original graphic: The New York City 

Internet Master Plan) 
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A common misunderstanding of electrification is that it is a systematic building alteration that 

comes with tradeoffs compared to the original natural gas furnace system, primarily through the lens of 

efficiency. For those who reject electrification of their properties, the majority considered natural gas 

systems more efficient in providing heating services for the apartment. However, this is typically not the 

case. According to BlocPower, air source heat pump systems are reported to have 20-40% savings 

(BlocPower, n.d.) compared to inefficient HVAC systems by moving heat from one place to another to 

achieve heating and cooling purposes using very little electricity. As Urban Green Council’s Going 

Electric report highlights, heat pumps are over 100 percent efficient by transferring more thermal energy 

than they consume in electrical energy (Urban Green Council, 2020). In addition, building retrofit 

electrification often comes with other building improvement strategies such as air sealing and insulation, 

which are underscored as part of the Electrify NYC initiative scope, thus further improving the efficiency 

of HVAC systems in the property. 

The above knowledge gap can have varying consequences based on the household and building 

ownership structures. For owners of one- and two-family homes, it might lead to the outright rejection of 

building retrofit electrification. In the case of multifamily buildings owned by an entity but occupied by 

multiple tenants, the issue becomes more complex, further complicating electrification pathways 

involving both the property owner and its tenants. However, as suggested earlier in this research, effective 

community engagement can significantly enhance awareness about the advantages of electrification for 

both groups, thus paving the way for its implementation. Therefore, the impacts of CBOs in fostering 

civic engagement remain crucial for a smoother energy transition across the region moving forward.  

[4. Financial concern in influencing people’s position and decision to electrification] 

 In addition to the knowledge gaps, financial concerns are another crucial factor in influencing 

people’s position and decision toward electrification, as many interviewees expressed worries about the 

cost and subsequent energy bills during the conversations. Indeed, the immediate financial implications of 

upgrading building infrastructure and acquiring new equipment are hard to justify from a short-term 
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perspective. However, as one analysis points out, with building retrofit electrification potentially offering 

an annual saving of $637 and a payback period of 19 years to offset initial costs for average homeowners 

in New York State (Thomas, n.d.), there are long-term financial advantages. Much like the previously 

discussed knowledge gaps, this perspective suggests that awareness of these economic benefits over time 

could motivate community involvement in electrification initiatives. 

           Furthermore, another notable obstacle is the widespread unfamiliarity with programs designed to 

support electrification efforts in the city, such as Electrify NYC, a collaborative initiative between 

MOCEJ and Kinetic Communities Consulting Corporation (KC3). These programs are vital in offering 

preliminary assessments and facilitating access to financial aid through grants, making the transition to 

building electrification more economically viable through strategic technical investments and the 

leveraging of available incentives. Awareness of such support mechanisms, as evidenced by the 

community interviews in both studied NTAs, can potentially enhance the willingness of community 

members to accept building retrofit electrification. 

 

Recommendations 

Building retrofit electrification is indeed a complex urban intervention that engages a wide range 

of stakeholders. While apparently CBOs cannot bear the entire burden of this process alone, they are 

instrumental in driving civic involvement in the broader shift toward sustainable energy by bridging 

citywide policies and the lived experiences and concerns of local communities, thus creating a vital 

feedback loop that could enhance the implementation of sustainable development strategies in the city. 

However, as this research highlighted in the previous analysis, the current approach to engage 

communities in electrification initiatives, particularly in the context of the Bronx, where more susceptible 

populations are presented, is facing multiple challenges. As a response, several recommendations can be 

proposed to tackle the issues at hand. 
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[1. Seeking the collaboration of more localized community service groups under a reasonable 

framework]: 

 There is a great potential to identify and bring together CBOs with strong local focuses across the 

Bronx within an established and logical structure. Besides the South Bronx Unite, which primarily 

focuses on serving the communities in the Southern Bronx, there are many other CBOs across the region, 

such as the Bronx Community Foundations and The Bronx Cooperative Development Initiative (BCDI), 

that aim to serve and empower local communities through equitable and sustainable developments. A 

reasonable degree of collaboration among those organizations could lead to more efficient and effective 

solutions, especially considering the vast geographical distribution of neighborhoods across the Bronx 

where long-distance commutes became a burden for community engagement in CBO-led programs and 

each organization's labor and financial capacity. This approach might involve sharing resources, 

knowledge, and strategies among CBOs with aligning objectives and missions to amplify their impact and 

promote a cohesive approach locally across the Bronx. 

[2. Seeking the collaboration of community service organizations and education institutions under a 

reasonable framework]: 

 As the younger generation displays interest in participating in building electrification, there is an 

opportunity for CBOs to collaborate with other institutions to leverage the strengths and resources of both 

sectors to address community needs more effectively and innovatively. For example, many higher 

education institutions (Figure 26), such as the Bronx Community College (CUNY) and Fordham 

University, can be great partners with CBOs in facilitating community awareness of decarbonization and 

electrification initiatives. Spreading out words through extracurricular learning programs or even posters 

to bring sustainable development initiatives to the younger generation’s minds can generate further 

opportunities to enable more extensive community involvement as they communicate the benefits of 

electrification to their families. In addition, by operating under a well-defined framework, the 
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collaborations can ensure that the initiatives are sustainable, aligning with both academic and community 

goals, and capable of producing benefits for the local neighborhoods involved. 

[3. Proposing non-traditional community engagement methods to increase the likelihood of 

participation and the spread of information]: 

 Based on the community interview feedback on people’s interest and willingness to participate in 

CBO-led programs, as well as the physical limitations that this research has identified, it is evident that an 

innovative approach is needed for civic engagement aside from the traditional in-person or virtual events. 

This strategy could involve the deployment of interactive, small-scale installations such as digital kiosks 

and bulletin boards within neighborhood-scale shared spaces where community members hang out, 

designed to engage more flexibly. The broad installation the author encountered during neighborhood 

(Figure 26: NYC Colleges and Universities. Source: NYC Office of Technology and Innovation (OTI)) 
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walkthrough along the Pugsley Creek Park trail is a great example (Figure 27). Considering the changing 

dynamics of community interaction, adopting such a type of community engagement intervention can 

increase the accessibility of information delivered to the residents, as they can read on their own time, and 

collect community feedback without the need for time-consuming investments and physical presence. 

[4. Reconsider the type of information conveyed, starting from long-term finance and health 

benefits to increase people's willingness and interest to participate in electrification], and 

[5. Develop neighborhood specific strategies]: 

 People are often more concerned with the long-term financial and health advantages of 

electrification, as these benefits have a direct impact on their life quality. Therefore, while the primary 

aim of retrofitting buildings for electrification is to reduce the carbon footprint of the building sector and 

enhance urban sustainability, this initiative might be more effectively driven by highlighting its positive 

effects on the granular aspects of people's livelihood, which is indeed what CBOs can help promote. To 

facilitate community involvement in building retrofit electrification, CBOs can make their messaging 

(Figure 27: Broad Installation at Pugsley Creek Park) 
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strategy from emphasizing broader environmental and political agendas to focusing on personal benefits 

and well-being.  

 Furthermore, as this research discovered in case studies, neighborhoods can have distinctive 

urban landscapes. Developing neighborhood-specific strategies could be beneficial to ensure that 

community engagement is more effective. For example, for neighborhoods where one- and two-family 

houses are the dominant housing typology, CBOs should also emphasize on the financial and technical 

support households can gain from city agencies besides health benefits; compared to areas where 

multifamily apartments are leading the housing typology, highlighting the health benefits can promote the 

broader acceptance of building retrofit electrification from tenants. 

           By carefully crafting community outreach and involvement strategies, successful civic 

engagements can generate a sense of mutual benefits and ultimately foster collective responsibility for us 

to move towards sustainable urban energy. 

 

Research Limitations and Reflections 

This research, although tends to be comprehensive in its methodology by first establishing a 

broad research framework and site selection mechanisms through quantitative data analysis, then applied 

both qualitative (major) and quantitative approaches to gather feedback from the community and CBOs in 

order to draw conclusions and propose strategic recommendations, inherently contains limitations from 

both quantitative and qualitative perspectives. 

[1. Limitations in quantitative data analysis]: 

First of all, utilizing indexes such as the Climate Vulnerability Index (CVI) in the GIS MCDA 

analysis carries intrinsic biases, as scholars have already raised criticisms regarding the limitations of 

mapping environmental justice issues from both the action of visualization and the use of socioeconomic 
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indicators as reflections of neighborhood characteristics in relation to environmental burdens. As Maantay 

argues in her publication, mapping as a method is not a straightforward exercise to visualize social and 

environmental phenomena, thus leaving it to various subjective interpretations (Maantay, 2002). In 

addition, the relationship between social constructions, as seen through indicators and environmental 

hazards, is often in nonlinear proximity (Maantay, 2002). This research, however, takes those indexes as 

given variables in the MCDA mapping, thus embedding biases that are inherently associated with their 

developments and processing.  

Furthermore, this study chose to utilize relative percentiles in processing data for MCDA decision 

layers 1 and 2, which evaluate population density and the proportion of residential area per census tract 

for the final decision layer, rather than relying solely on absolute numbers. While both approaches would 

offer valuable insights into census tract prioritization based on the corresponding criteria, this research 

considered that using absolute numbers for population and residential area could disproportionately favor 

more developed urban areas in the city. Therefore, by opting for relative percentiles, this research aims to 

mitigate biases associated with gentrification. Nonetheless, it's crucial to acknowledge that this method 

introduces its own set of biases, as the results might, for example, favor certain neighborhoods that score 

high on relative measures for residential properties but lack substantial areas suitable for retrofit 

electrification. 

[2. Limitations in qualitative on-site interviews]: 

 This study employed a random sampling method to interview community members at locations 

where local residents would commonly gather. While the interviews are conducted at specific sites within 

the select neighborhoods’ boundary, community members are regarded as a general population without 

additional evaluation criteria. Therefore, this approach has limitations in addressing the complex nature of 

retrofitting electrification at an urban scale as it relates to many other factors which are important to 

consider both technically and socially. 
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 Size is a pivotal factor in retrofit electrification pathways and strategies, as large buildings are 

often prioritized due to their greater potential for carbon savings and technical feasibility of electrification 

relative to their footprint compared to smaller properties. Existing regulations in New York City such as 

LL97 impose stringent requirements on buildings exceeding 25,000 square feet to meet specific energy 

efficiency and GHG emission standards, subjecting non-compliant properties to penalties. Consequently, 

the enforcement of city regulations may impose additional burdens on certain property owners. While 

these laws are likely to undergo revisions based on the city's overall decarbonization progress, it's 

essential to recognize that their impacts on communities and property owners will evolve accordingly. 

Moreover, socio-economic considerations play a crucial role in quantitative analysis through the 

incorporation of vulnerability index, but not so much in the qualitative interviews. Households with 

varying economic backgrounds will respond differently to electrification initiatives, given that property 

owners are typically responsible for covering the costs of building system alterations, alongside any 

support that the city can provide. Therefore, obtaining insights from various groups could offer voices 

more precise to community needs at a granular scale. 

However, given the constraints of time and resources, addressing the aforementioned factors in 

this study proves to be quite challenging. These factors are difficult to justify within the scope of short-

term research timeframe and direct community engagements on site. With the awareness of these 

limitations in the qualitative interview methodology, this research proposes that further community 

interview methods should be designed if this study were to continue. Some useful strategies to consider 

include establishing partnerships with CBOs in advance to leverage their existing connections with 

community members. This approach could potentially allow for the identification of more specific 

interviewees rather than relying solely on random sampling, thus enabling more specific and granular 

responses. 

[3. Limitations from the research author himself]: 
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Lastly, it's essential to acknowledge that the author's personal experience will also influence this 

research. As someone born and raised in a coastal town in China with distinct socioeconomic dynamics 

and community structures, there may be limitations to the author's capacity to engage with local 

communities, particularly those characterized by different ethnic, language, and cultural backgrounds. 

Thus, this research inevitably incorporates a degree of subjectivity influenced by the researcher. 
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Appendix 

Appendix 01: 2021 Citywide – GPC Emission Inventory, source: MOCEJ 

Station Energy 37.2 M 

Residentisal 16.7 M 

Natural Gas (SCF) 9.7 M 

Electricity (kWh) 5.3 M 

Steam 190.3 K 

#2 Fuel Oil (gallon) 998.9 K 

#4 Fuel Oil (gallon) 483.1 K 

Biofuel (gallon) 173.7 

Commercial & Institutional 14.7 M 

/ Manufacturing & Construction 4.4 M 

Fugitive 1.5 M 

Transportation 15.3 M / 

Waste 6.0 M / 
 

Appendix 02: Detailed Methodology Step 1 Notes 

(Note: The below methodology detail is based upon the prerequisite that all datasets have been 

reprojected to the same coordinate system 

NAD_1983_StatePlane_New_York_Long_Island_FIPS_3104_Feet)  

Major Steps Step Break-Down Created Layer Layer 
Type 

Step 1: Start a 
new, empty 
ArcMap project. 

   .mxd 

Step 2: Load basic 
reference datasets. 

1. Import NYC Borough 
Boundaries dataset. 

 NYC_Borough 
_Boundaries 

.shp 

2. Import NYC NTA 
Boundaries dataset. 

 NYC_NTA_Bound
aries 

.shp 

3. Import 2020 Census 
Tracts dataset. 

 NYC_CT_Bounda
ries 

.shp 
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4. Import 
CECONY_Network 
LCSD_Prod dataset. 

 
NYS_Grid_Networ
k_Raw .shp 

5. Import NYS 
TIGER/Line Shapefile 
dataset. 

 NYS_CT_Raw .shp 

Step 3: Prepare 
residential area 
percentage per 
census tract 
dataset in 
shapefile format. 

8. Import MapPLUTO 

8.1. Import and 
downsize MapPluto 
with selected fields. 
('bct2020', 'resarea', 
'bldgarea'). 

NYC_ResiArea_P
ercentage_CT 

.csv 

8.2. Groupby lots based 
on census tract and 
calculate sum 
residential areas per 
census tract 

8.3. Groupby lots based 
on census tract and 
calculate sum building 
areas per census tract. 
8.4. Calculate 
percentage of 
residential areas per 
census tract. 
8.5. Export processed 
data. 

9. Import processed csv 
file into ArcMap. 

 NYC_ResiArea_P
ercentage_CT 

.csv 

10. Table join 
NYC_ResiArea_Percent
age_CT.csv to 
NYC_CT_Boundaries 
layer and re-export. 

 

CT_ResiArea_ 

Percentage 
.shp 

11. Reclassify 
residential area 
percentage per census 
tract with score 0-6. 

11.1. Replace null 
values in residential 
area percentage field 
with 0 and add a new 
score field in the 
attribute table. 
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11.2. Reclassify with 
python field calculator.  
Note: reclassify 
percentage (0%, 0-
20%, 20-40%, 40-60%, 
60-80%, 80-100%) and 
assign new value (0, 1, 
2, 3, 4, 5). 

Step 4: Prepare 
population density 
per census tract 
dataset in 
shapefile format. 

12. Preprocess 2020 
Census Data in excel. 

12. 1 Export selected 
fields (GeoID, 
BCT2020, Pop1, 
PopAcre). 

NYC_Population_
Density 

.csv 

13. Import processed csv 
file into ArcMap. 

 NYC_Population_
Density 

.csv 

14. Table join 
NYC_Population_Densit
y.csv to 
NYC_CT_Boundaries 
layer and re-export. 

 

CT_Pop_Density .shp 
15. Reclassify 
population density per 
census tract with score 
0-5. 

15.1. Replace null 
values in population 
density field with 0 and 
add a new score field in 
the attribute table. 

15.2. Reclassify with 
python field calculator.  
Note: reclassify density 
(0-25, 25-49.9, 50-99.9, 
100-149.9, 150-199.9, 
200+) and assign new 
value (0, 1, 2, 3, 4, 5). 

 
 
 
 
 
 
 
 
 
 

16. Use NYC_Borough 
_Boundaries to clip 
NYS_Grid_Network_Ra
w layer. 

 NYC_Grid_Netwo
rk 

.shp 

17. Manually assign grid 
capacity value (0-5) 
based on Grid Ready 
Report. 

17.1. Assign capacity 
(room to grow – at limit 
– constrained) with new 
value (0, 1, 2, 3, 4, 5). 

  

18. Split 
NYC_Grid_Network by 

 NYC_Grid_Netwo
rk_Split 

.gdb 
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Step 5: Prepare 
grid network 
capacity dataset at 
census tract level 
in shapefile 
format. 

NYC_CT_Boundaries 
layer and export to a 
new, separate database. 
19. Merge all items from 
NYC_Grid_Network_Spl
it.gdb as a new layer. 

 NYC_Grid_Netwo
rk_Split 

.shp 

20. Spatial join 
NYC_Grid_Network_Spl
it to 
NYC_CT_Boundaries 
layer, take average value 
of grid capacity and re-
export. 

 

CT_Grid_Network .shp 

21. Reclassify grid 
capacity per census tract 
with score 0-5. 

21.1. Replace null 
values in grid capacity 
field with 0 and add a 
new score field in the 
attribute table. 

21.2. Reclassify with 
python field calculator.  
Note: reclassify 
capacity (0-0.5, 0.5-1.5, 
1.5-2.5, 2.5-3.5, 3.5-
4.5, 4.5+) and assign 
new value (0, 1, 2, 3, 4, 
5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. Preprocess CVI 
dataset in python. 

22.1. Import CVI 
master dataset and 
downsize with selected 
fields (FIPS_Code, 
Overall CVI_Score, 
County, State). NYS_CVI .csv 

22.2. Select only NY 
state data entries. 
22.3. Export processed 
data. 

23. Import processed csv 
file into ArcMap.  NYS_CVI .csv 

24. Table join 
NYS_CVI.csv to 
NYS_CT_Raw layer and 
re-export. 

 NYS_CVI .shp 
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Step 6: Prepare 
Climate 
Vulnerability 
Index (CVI) 
dataset at census 
tract level in 
shapefile format. 

25. Use NYC_Borough 
_Boundaries to clip 
NYS_CVI layer. 

 NYC_CVI .shp 

26. Split NYC_CVI by 
NYC_CT_Boundaries 
layer and export to a 
new, separate database. 

 NYC_CVI_split .gdb 

27. Merge all items from 
NYC_CVI_split.gdb as a 
new layer. 

 NYC_CVI_split .shp 

28. Spatial join 
NYC_CVI_split to 
NYC_CT_Boundaries 
layer, take average value 
of grid capacity and re-
export. 

 

CT_CVI .shp 

29. Reclassify overall 
CVI score per census 
tract with new score 0-5. 

29.1. Replace null 
values in grid capacity 
field with 0 and add a 
new scale field and a 
new score field in the 
attribute table. 

29.2. For the new scale 
field, use python field 
calculator to multiply 
each CVI value by 100. 

29.3. For the new score 
field, reclassify scale 
field with python field 
calculator.  
Note: reclassify scaled 
CVI (0, 35-41, 41-47, 
47-53, 53-59, 59-65) 
and assign new value 
(0, 1, 2, 3, 4, 5). 

 
 
 
 
 
 

30. Use Table to Excel 
function, export attribute 
tables for 
CT_ResiArea_Percentag
e, CT_Pop_Density, 
CT_Grid_Network, and 
CT_CVI 

 

CT_ResiArea_Per
centage, 
CT_Pop_Density, 
CT_Grid_Networ
K, and CT_CVI 

.xlsx 
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Step 7: Prepare 
MCDA for all 
datasets processed 
between Step 2 
and Step 8 

31. Select boroct2020 
and all reclassified 
attributes, copy and 
paste into a new, empty 
excel file. 

 

CT_MCDA .xlsx 32. Add a new column 
named MCDA, perform 
MCDA with score 0-57. 

MCDA Formula: 
ResiArea_Percentage*1 
+ Pop_Density*1 + 
Grid_Network*4 + 
CVI*3 

33. Remap MCDA result 
to score 0-100, round up 
with 2 decimals. 

 

34. Export file in csv 
format. 

 CT_MCDA .csv 

Step 8: Merge 
MCDA results 
into census tract 
and NTA 
shapefile for final 
evaluation. 

35. Import 
CT_MCDA.csv into 
ArcMap 

 CT_MCDA .csv 

36. Table join 
CT_MCDA.csv with 
NYC_CT_Boundaries 
layer and re-export as a 
new layer. 

 
CT_MCDA_Result
s 

.shp 

37. Table join 
CT_MCDA.csv with 
NYC_NTA_Boundaries 
layer and re-export as a 
new layer. 

 NTA_MCDA_resu
lts 

.shp 

Step 9: Final 
evaluation and site 
selection. 
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Appendix 03: Community Interview Consent Form 

 

 

Consent Form for Interviews 

 
Research subject: Evaluating community involvement in residential building electrification. 

What to expect if you decide to volunteer: You will be asked to participate in one interview, during 

which you will be asked 13 questions. Some of the questions can be answered based on a pre-

determined matrix system or options, and others will be based on more open-ended conversations. With 

your permission, our interview will be recorded with audio only via smartphone. You will not be asked 

to state your name during the recording. If you choose not to be recorded, the interview can still 

continue without any issue. 

Time required: 5-10 minutes.  

Risks: Some of the questions may cause discomfort. 

Compensation: You will not receive compensation for participation in this research.  

Confidentiality: This interview will be conducted anonymously; neither your name will be 

noted/recorded nor presented in any form of visualization. Anyone who evolves in the work of 

transcribing (if any) the recording will not know your personal information either. The data collected, 

including the recording and transcript, will first be stored on the researcher’s laptop throughout this 

project and then immediately destroyed after the research is done (deleted from memory card and any 

form of storage devices). The transcript will be used only by the researcher for the purpose of this 

research and will not be distributed to other people in any form.  

Participation and withdrawal: your participation in this research study is completely voluntary and 

you may decide to withdraw at any time of your choice. To withdraw, you may just inform the 

interviewer and no questions will be asked. 

To contact the researcher: If you have any questions or concerns regarding this research, please 

contact: Wei Xiao (wx2245@columbia.edu). You may also contact the faculty member supervising this 

work: Hugo Sarmiento (hs3327@columbia.edu). 

 

mailto:wx2245@columbia.edu
mailto:hs3327@columbia.edu
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Appendix 04: Community Interview Guide 

 

Community Members Interview Guide 
Section 01:  

a. Introduce interviewer and the project. Explain interview rules and confidential information. 

b. Question 01: Is it ok if the interview session is recorded with audio only via smartphone?  

Yes No 

  
 

Section 02 (main body of interview):  

a. Question 02: How old are you? 

20 – 40 years old 40 – 65 years old 65+ years old 

   

 

b. Question 03: How long have you been living in this neighborhood?  

0 - 5 years 5 - 10 years 10 - 15 years 20 years + 

    

  

c. Question 04: Which type of housing do you live in in this neighborhood? Do you rent or own 

the house? 

R1: one- & two-
family buildings 

R2: multi-family 
walk-up buildings 

R3: multi-family 
elevator buildings 

R4: mixed residential 
and commercial 

    

Rent Owned 

  

Public Housing Private Housing 

  
 

d. Question 05: Grade between 1 to 10, how do you feel about the apartment qualities in this 

area? 

1 2 3 4 5 6 7 8 9 10 
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Appendix 04: Community Interview Guide (Continued) 

 

a. Question 06: Do you know what your apartment’s energy sources are?  

Yes No 

  

 

b. Question 07: Do you know about building retrofit electrification? 

Yes No 

  

 

c. Question 08: Building retrofit electrification refers to the process through which end uses in 

existing properties such as heating and cooling appliances (water boilers and heaters) are 

powered by electricity instead of fossil fuels or natura gas so that its more sustainable. Do you 

think you would accept this change of building energy system to your current apartment? If 

not, can you elaborate on the reason why you don’t want it to happen? 

Yes No 

  

 

d. Question 09: Do you know that there are city programs/incentives that promote building 

retrofit electrification? If yes, have you ever thought of applying to the programs/fundings? 

Yes No 

  

If yes: 

Yes No 

  

 

e. Question 10: Do you know that there are community-based organizations that facilitate 

community engagement in the long-term energy transition or in general sustainable 

developments that the city is promoting? If yes, have you ever participated in any programs 

that those organizations provided? Can you elaborate on more details about your experience 



71 
 

engaging with community-based organizations? If not, do you want to engage with the 

programs that the organizations offer? 

Yes No 

  

If yes: 

Yes No 

  
 

 

Section 03 (Open-ended question for summary and additional information): 

a. Question 11: Knowing that the energy transition is what the city is promoting and building 

retrofit electrification is likely a necessary pathway to reach the city’s carbon target. Do you 

have any concerns? Whether they are about your own living experiences or neighborhood scale 

issues that you would like to bring up. 

b. Question 12: Do you have any recommendations to community-based organizations to better 

facilitate civic engagement in this energy transition process? What can they do better, if any, to 

encourage community members to participate in their programs? 

 

 

 

Appendix 05: Community-based Organization Interview Guide 

 

Community-based Organizations Interview Guide 
Section 01:  

a. Introduce interviewer and the project. 

b. Explain interview rules and confidential information. 

Section 02 (main body of interview):  

a. Question 01: Can you explain your organization's role in helping the city develop its first 

Long-Term Energy Plan (PowerUp NYC)? For example, during the community engagement 

process as laid out in this report published by the Mayor's Office of Environmental and 
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Climate Justice, how many community workshops have you guys held, how many members in 

the borough have been participating in the programs your organization held? 

b. Question 02: For the aforementioned events, what are the funding sources? 

c. Question 03: Does your organization plan to continue providing programs that facilitate 

community engagement in the city's energy transition process? If so, how does your 

organization plan to do it? 

d. Question 04: How specifically does your organization focus on building electrification? 

e. Question 05: Does your organization focus on any particular neighborhood in the borough? If 

so, what criteria does your organization use in making the choice? 

f. Question 06: Have your organization encountered obstacles during community engagement? If 

so, how did your organization respond to the challenges? 

g. Question 07: From an organizational perspective, what do you think the city can do better to 

empower the community throughout its long-term plan towards sustainability? 

 


