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ABSTRACT 

Construction and demolition (C&D) waste represents the single largest waste stream 

in the United States. 90% of C&D waste is produced at a structure’s end-of-life through 

conventional mechanical demolition, which renders materials valueless, effectively wasting 

their embodied carbon while also producing harmful airborne toxins. Alternatively, structural 

removal through deconstruction produces comparatively less waste and other negative 

externalities. As deconstruction has gained popularity in the US, four cities have produced 

ordinances that require some buildings to be deconstructed: Portland (2016), Milwaukee 

(2017), Palo Alto (2019), and San Antonio (2022). Through interviews with local 

representatives, analysis of ordinance language, and review of city progress reports, this 

research explores the origins of the ordinances, the thinking that shaped them, and their 

eventual outcomes. This work provides a survey of American ordinances, challenges 

prevailing assumptions, and provides recommendations for other municipalities considering 

deconstruction.
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INTRODUCTION 

Contemporary building construction and demolition practices contribute to more than 50% 

of global material extraction and at least 40% of the world’s carbon dioxide emissions (European 

Commission, 2022). Typically, when a building is removed, it is mechanically demolished in a 

manner that renders most of the component materials economically valueless resulting in their 

eventual disposal in a landfill, further perpetuating the demand for newly extracted materials. In 

2018, the United States alone produced 188.8 million tons of construction and demolition (C&D) 

waste from buildings; 90% of which was produced through demolition (U.S. EPA, 2022). 

Issues with demolition go beyond the production of excessive amounts of waste. 

Demolition showers surrounding communities with toxic ‘fugitive dust,’ squanders carbon 

embodied within materials, erodes the character and quality of building stock, and 

disproportionately impacts low-income communities of color (Rypkema et al., 2021). As 

awareness of the problems of mechanical demolition grows, many American municipalities are 

setting climate and sustainability goals to reduce their environmental impact. Due to its outsized 

presence in the waste stream, many climate and sustainability plans recommend policies to address 

C&D waste. Cities including San Francisco, Seattle, Chicago, and Denver have implemented 

policies that require contractors to divert, at minimum, a set percentage of C&D waste produced 

through demolition from being landfilled. A few municipalities have taken policies to address 

C&D waste a step further, requiring that some buildings be deconstructed if they are to be 

removed. Deconstruction is an alternative to mechanical demolition that can be described as the 

careful process of disassembling a structure that minimizes the damage to component materials 

enabling them to be salvaged and reused. Though typically more expensive (Dantata et al., 2005; 

Paruszkiewicz et al., 2016), deconstruction is thought to be an environmentally preferable 

alternative to demolition as it has been demonstrated to produce higher material salvage-rates and 

minimize the spread of harmful fugitive dust (Allam and Nik-Bakht, 2023). Further, 

deconstruction creates comparatively more jobs, produces affordable used building materials, and 
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contributes to the shift toward a circular economy (Bertino et al., 2021). Within the United States, 

Portland, Oregon; Palo Alto, California; San Antonio, Texas and Milwaukee, Wisconsin have each 

passed deconstruction ordinances that require some buildings to be deconstructed rather than 

mechanically demolished. Vancouver, British Columbia passed the first deconstruction ordinance 

in Canada in 2019, and groups in other cities such as Baltimore, Maryland and Ithaca, New York 

are actively working to pass deconstruction ordinances of their own. 

However, except for Palo Alto, all current deconstruction ordinances in North America 

include a year-built applicability clause, which narrows the scope of the regulations considerably. 

For example, Portland, Oregon, which is widely considered the municipal leader in deconstruction, 

requires structures built in the year 1940 and earlier to be deconstructed, yet newer buildings may 

still be mechanically demolished (City of Portland, 2016). Thus, if a Portland building constructed 

in 1941 were slated for removal, it could be mechanically demolished without penalty. Other 

municipalities have utilized Portland’s ordinance as a model and include similar year-built 

applicability clauses. As shown in Figure 1, San Antonio requires deconstruction for buildings 

built in or before 1945, Milwaukee 1929, and Vancouver 1910. 

The primary justification for requiring deconstruction only for an area’s oldest buildings is 

that older buildings are more likely to produce a significant financial return through deconstruction 

Figure 1: Visualization of the year-built applicability thresholds of five North American deconstruction ordinances. Four of 
five ordinances have thresholds based on the year a structure was built, while Palo Alto does not include such a threshold. 
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(Falk, 2002). Older construction typically used higher value materials, sometimes referred to as 

‘heritage materials’ such as old growth lumber, which can be processed and sold to offset the 

comparatively high financial cost associated with deconstruction. More contemporary construction 

methods often use composite materials, low-grade lumber, and adhesives which each present 

challenges for deconstruction and have comparatively low market value (Falk, 2002). 

While requiring deconstruction only for the oldest buildings may be logical financially, it 

may undermine many of the proposed benefits of widespread deconstruction. While salvaged 

contemporary building materials may not currently demand the same market as heritage materials, 

the deconstruction of newer buildings can still divert waste, preserve embodied carbon, mitigate 

the release of fugitive dust, and create jobs. 

Of the deconstruction ordinances with year-built limitations, Portland (1940 or before) is 

the most aggressive. Considering the entire building stock of the United States, only 12.3% of 

structures would fall under the coverage as applied in Portland. Thus, even the most progressive 

deconstruction policy containing a year-built clause would fail to protect 87.7% of American 

buildings (some 122 million structures) from demolition (US Census Bureau, 2021). 
 

 
Figure 2: Distribution of structures by decade built for the United States. Source: American Community Survey 2021 (5-Year 
Estimates) 

This raises the question of a potential mismatch between intent and outcomes of current 

and emerging deconstruction ordinances. If only intended to recirculate the diminishing supply of 
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heritage construction materials, these ordinances will largely accomplish their goal. However, if 

they are intended to divert the maximum amount of waste, maximize the preservation of embodied 

carbon, protect communities from demolition-generated pollution and create entry-level trades 

jobs, this author argues they are largely inadequate in their current form. 

Of course, this author believes that some deconstruction is better than none. However, as 

deconstruction ordinances begin to proliferate across North America, now is a crucial juncture to 

uncover motivations, challenge assumptions and strengthen flagship policies. The few current 

deconstruction ordinances borrow heavily from each other, and it is reasonable to expect future 

ordinances will continue to do so, magnifying any potential discrepancies between intent and 

outcomes. 

To better understand these flagship deconstruction ordinances, this paper includes a review 

of policy language, analysis of city progress reports, and interviews with key contributors from 

each US municipality with a deconstruction ordinance. This research seeks to uncover why 

deconstruction ordinances are self-limited in their scope, what factors contributed to specific 

policy decisions, and the potential for future revision. Further, this analysis is used to explore the 

case for the deconstruction of more buildings, regardless of age, use, or compositional materials. 

This paper will begin with a review of literature on deconstruction and demolition, continue with 

an analysis of the four American deconstruction ordinances, complemented with commentary 

provided through stakeholder interviews, and conclude with discussion of the findings. 
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LITERATURE REVIEW 

The built environment is a critical frontier to reduce energy consumption and waste 

production that contribute to the emission of carbon and the changing of our climate. Many 

national and international authorities have identified construction and demolition waste as a pivotal 

stream in need of reduction to meet climate goals (Ellen Macarthur Foundation, 2021). 

Contemporary building construction and demolition practices contribute to more than 50% of 

global material extraction (European Commission, 2022), and account for 36% of all global waste 

production (United Nations Environment Programme, 2015). The industry’s wasteful nature stems 

primarily from how structure end-of-life is typically managed (Benachio et al., 2020), with roughly 

90% of C&D waste being produced through the demolition of buildings (US EPA, 2022). In the 

United States, mechanical demolition arose as the primary method of structural removal after 

World War II due to the proliferation of capable heavy machinery and federal policy aimed to 

renew America’s urban cores (Ammon, 2016). Mechanical demolition has remained the norm 

since, largely due to the relative efficiency and low cost as compared to other removal methods 

(Purchase et al., 2021). More recently, scholars and governments alike have questioned whether 

the relatively low cost of mechanical demolition properly accounts for other factors (Ghisellini et 

al., 2018). The cost of mechanical demolition does not consider externalized factors identified in 

literature such as landfilling, embodied carbon, new extraction, community erasure, erosion of 

affordable housing stock, the demise of heritage materials and trades, and public health 

endangerment (Lawson, 2006; McCarthy and Glekas, 2019; Bezold et al., 2020; Ross, 2020). The 

fundamental pitfall of mechanical demolition is summarized nicely by Leigh and Patterson (2006), 

who contend that demolition “…changes assets (buildings) into liabilities (demolition debris).” 

As proclivity to mechanically demolish anything that stood in the way of ‘progress’ grew, 

many strategies emerged in response. Among these strategies is the field of historic preservation, 

which experienced exponential popularity growth beginning in the 1950s in response to the mid-

century loss of historic buildings (Ryberg-Webster and Kinahan, 2013). Preservationists have 
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developed numerous building treatments in an effort to stem mechanical demolition (Cook and 

Mays, 2017). Three of the four “Standards” for the treatment of historic properties (preservation, 

rehabilitation, restoration) are methods of maintaining a building largely as-is and in-situ (National 

Parks Service, 2022). Many municipalities have created historic preservation commissions capable 

of designating structures as historic resources, which oftentimes expressly forbids demolition 

(Ducker, 2013).  

As an acceptance that not all buildings can, or perhaps should, be preserved indefinitely, 

scholars and municipalities have sought ways to address the externalized costs of mechanical 

demolition. Many municipalities have implemented regulatory controls such as requiring 

suppression methods for toxic ‘fugitive dust’ produced through mechanical demolition (Lauer, 

2019), banning construction materials from landfills (Bertino et al., 2021), and requiring C&D 

waste diversion quotas (Jeffrey, 2011). On the construction side, there is a growing movement 

among architectural scholars to design buildings specifically to be disassembled at their end-of-

life (Heisel et al., 2019). This emerging form of architectural design is called “design for 

disassembly” and has been implemented in numerous case studies but has yet to be implemented 

anywhere at significant scale (Rios et al., 2015). 

To achieve climate goals, there is an emerging sentiment that waste diversion and design 

for disassembly alone do not go far enough (Crowther, 2016). C&D diversion requirements do 

little to prevent fugitive dust, dust suppression methods are inherently flawed, and C&D recycling 

facilities have low yield-rates. (Osmani, 2011, Farfel, et al., 2003). Even materials that are diverted 

at C&D recycling facilities are typically downcycled into aggregates, compost additives or burned 

for energy (Rios et al., 2015). Downcycling does little to stem new material extraction, and 

therefore should be de-emphasized as a sustainable solution. Rather, waste management should 

follow a hierarchical scale where ‘reuse’ is preferable to ‘recycle,’ which is preferable to 

‘downcycle,’ which is preferable to ‘disposal’ (Bertino et al., 2021). And while design for 

disassembly is a promising practice in need of further exploration, it does little to address already 

standing buildings and the pressing need to address demolition practices. 
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Embodied Carbon 

Disposing building materials effectively wastes the carbon that has already been emitted 

through material extraction, manufacturing, transportation, and fabrication (Hammond and Jones, 

2008). The carbon produced to transform raw materials into a fully constructed home is referred 

to as ‘embodied carbon,’ which is crucial to consider when evaluating the sustainability of a 

structure. Unlike operational carbon (heating, cooling, lighting, etc.), which can be reduced during 

a building’s lifetime, embodied carbon is locked in place as soon as a building is completed and 

can never be recaptured (American Institute of Architects, 2021). 

Embodied carbon is often overlooked when considering decarbonization of the built 

environment, and older structures are often derided for inefficient energy use (Hu, 2022). But the 

urgency of the climate crisis compels us to look at solutions that consider short- and long-term 

solutions to reduce carbon emissions. The Paris Agreement (2015) directs nations to pursue efforts 

“to limit the temperature increase to 1.5° C above pre-industrial levels” by 2030 or otherwise risk 

more severe climate change impacts. Thus, while replacing an older building with a newer ‘green 

building’ may improve operational efficiency, as shown in Figure 3, it may take decades for that 

operational efficiency to outweigh the loss of wasted embodied carbon (Heisel et al., 2022). 

Figure 3: Comparison of embodied and operational carbon over time. Graphic created by Architecture 2030. 
Architecture 2030. (n.d.). Why the built environment? Architecture 2030. Retrieved April 30, 2023, from 
https://architecture2030.org/why-the-building-sector/  

 

Embodied vs. Operational Carbon 
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This is all to say that the preservation, reuse, and proper end-of-life care of structures is 

equally, if not more important than the effort to make buildings more operationally efficient. In 

most cases, preservation, whole building relocation, and adaptive reuse of existing buildings are 

all environmentally preferable alternatives to a new structure (Bertino et al., 2021). Each of these 

approaches extend the operational lifespan of buildings and thus the embodied carbon within 

(Langston, 2008; Danatzko and Sezen, 2011; Preservation Green Lab, 2011). While it is critical to 

improve the operational efficiency of the built environment, simply removing and replacing 

building stock is not a viable solution given the pressing nature of climate change. In other words, 

to quote Carl Elefante (2007), “The greenest building is...one that is already built.” 

 
The (re)Emergence of Deconstruction 

In response to the mounting evidence of the destructive nature of mechanical demolition, 

a diverse coalition of professions and advocates have called for a more sustainable built 

environment. Architects, preservationists, municipal solid waste experts, circular economy 

experts, public health advocates, housing rights groups and others form a growing coalition 

seeking alternatives to demolition (Shooshtarian et al., 2020). Many scholars have identified 

deconstruction as an environmentally preferable alternative to demolition (Allam and Nik-Bakht, 

2023). Deconstruction can be defined as a careful process of disassembling a structure that 

minimizes the damage to component materials enabling them to be salvaged and reused. 

Deconstruction has been shown to reduce the amount of fugitive dust produced, salvage a higher 

proportion of materials for reuse and recycling, and create more jobs as compared to traditional 

mechanical demolition (Chini, 2001). Deconstruction is hardly a new practice, in fact, the reuse of 

building materials, deconstructed and taken from previous constructions no longer in use, is quite 

common throughout human history (Hein and Houck, 2008). For example, in Europe, the scarcity 

of suitable timber in the middle ages led to the regular reuse of beams and other members from 

one building to the next (Crowther, 1999). And another example exists in traditional Japanese 
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architecture which was designed with flexibility for easeful expansion, remodeling, removal, and 

reconstruction of buildings (Kikutake, 1995). Further, deconstruction for reuse was commonplace 

in post-colonial America until the Housing Act of 1937 initiated a decades-long razing craze that 

flattened disproportionately poor, Black neighborhoods throughout the country in the name of 

progress (Ammon, 2016). While forms of deconstruction have been practiced across cultures 

throughout human history, the increasing efficiency and cost effectiveness of contemporary 

demolition practices has rendered the practice into obscurity in nearly every part of the world. 

However, as the disastrous impacts of demolition become more salient, a growing movement back 

toward deconstruction is gaining traction. Contemporarily, deconstruction is seen by circular 

economy scholars as a key step toward a circular building material economy, whereby materials 

from removed buildings are reused for the same purpose in new construction, thereby eliminating 

waste and the need for new material extraction (López Ruiz et al., 2020). A deconstruction 

movement in the US has been percolating for decades, largely in the form of one-off case studies 

and environmentally minded non-profits, but that is beginning to change. 

 
The Formalization of Deconstruction 

Recently, several US municipalities have shifted the regulatory landscape by enacting 

deconstruction ordinances that require some buildings be deconstructed rather than mechanically 

demolished. These cities are Portland, Oregon (2016); Milwaukee, Wisconsin (2017); Palo Alto, 

California (2019); San Antonio, Texas (2022); as well as Vancouver, Canada (2020). The passage 

of these ordinances has spurred numerous other municipalities to consider actions to support 

deconstruction, and efforts are underway in Baltimore, Maryland; Pittsburgh, Pennsylvania; 

Ithaca, New York; Seattle, Washington; San Francisco, California; and Hennepin County, 

Minnesota among others (CR0WD, 2021). Of the policies in place, only Palo Alto’s ordinance 

requires the deconstruction for all full structural removals regardless of age, use, and material 

composition (City of Palo Alto, 2019). All other municipalities apply deconstruction requirements 
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only for the oldest or historically designated residential buildings (City of Portland, 2016; City of 

Milwaukee, 2017; City of San Antonio, 2022). 

While the scholarship on deconstruction is relatively rich, scholarship on deconstruction 

ordinances in the United States is extremely limited as of this moment, with only a handful of case 

studies and overviews available. The Delta Institute (2018) published a guide to deconstruction 

that provides a snapshot of some C&D related policies, Rypkema et al. (2021) published a 

deconstruction study for the City of San Antonio, Armstrong and LaMore (2018) developed a 

similar guide with only brief summaries of language of seven municipal actions, and most recently 

CR0WD (2023) published a deconstruction policy guide, to which this author contributed. 

Currently, there is no known scholarship that performs a comparative analysis for enacted US 

deconstruction ordinances. This paper will attempt to do so. 
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METHODOLOGY 

This analysis attempts to shed light on the origins, intents, and outcomes of the four 

deconstruction ordinances that have been enacted in the US as of this writing. While Vancouver, 

British Columbia passed a deconstruction ordinance in 2018, due to inconsistency in demographic 

and building stock data between the US and Canada, the Canadian city will not be included in this 

analysis. 

This analysis will begin by utilizing city-level US Census and American Community 

Survey data to provide an initial survey of the characteristics of the four US cities with 

deconstruction ordinances. Demographic and building stock data will inform a brief comparative 

analysis of relevant features that may influence deconstruction in each municipality. 

The bulk of this chapter will delve into city-specific analyses that aim to illustrate the 

context, contributors, and decisions that shaped each municipality’s deconstruction ordinance. 

Each city-specific analysis is informed by a review of municipal ordinances, supporting 

documents, local journalism, and in-depth interviews with key decision-makers from each city. 

One representative from each municipality and one independent deconstruction expert were 

interviewed for this research. Interviewees are as follows: Former City of Portland Construction 

Waste Expert, Shawn Wood (now Embodied Carbon Advisor for the EPA); City of Milwaukee 

Alderman Robert Bauman; City of Palo Alto Environmental Program Manager, Maybo Auyeung; 

City of San Antonio Deconstruction and Circular Economy Program Manager, Stephanie Phillips; 

and Director of the Building Deconstruction Institute, Dave Bennink. Interviews were conducted 

by the author in the Spring of 2023 over videoconference and ranged from 30 to 90 minutes in 

length. Each interviewee agreed to being recorded and quoted directly exclusively for the purpose 

of this paper. Additionally, each participant was provided a draft of this paper for review before it 

was finalized. 

Following the city-specific analyses, a discussion section attempts to summarize the 

findings and provide guidance for future deconstruction policy. The discussion section utilizes 
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both analogue and artificial intelligence-supported methods of content analysis to compare each 

city’s approach to deconstruction. Also included is the introduction of an initial framework 

intended to provide a hierarchy of building practices and discussion of where deconstruction fits 

into a broader conversation around sustainability in the built environment. 

It is also important to note that this author has engaged in a form of ‘participant 

observation’ through regular participation in the Cornell Just Places Lab under Professor Dr. 

Jennifer Minner and the Ithaca-based Circularity, Reuse and Zero Waste Development (CR0WD) 

network, a deconstruction advocacy group. In conjunction with these groups, this author has 

contributed to deconstruction advocacy in New York State through contributions to policy guides, 

participation in conferences, and creation of resources related to deconstruction.  
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ANALYSIS 

As of writing, there are four US cities with policy in place one could reasonably consider 

to be a deconstruction ordinance. There are several other American municipalities that employ 

other policy approaches to support deconstruction (Pittsburgh, Pennsylvania; Hennepin County, 

Minnesota; Nashville, Tennessee), many more that require minimum rates of C&D materials to be 

diverted from landfill, typically through recycling (Madison, Wisconsin; Cook County, Illinois; 

San Francisco, California among them) and more still that are known to be actively working on a 

deconstruction ordinance of their own (Ithaca, New York; Baltimore, Maryland; Seattle, 

Washington). Additionally, Vancouver, British Columbia enacted a deconstruction ordinance in 

2018, and several other BC municipalities (Port Moody, Surrey, Burnaby, Victoria) have 

implemented ‘green demolition bylaws’ that require large monetary deposits and lofty diversion 

goals to compel developers to reconsider how they remove buildings (Lanthier, 2023). However, 

for the purpose of this analysis, focus is narrowed to the four deconstruction ordinances currently 

in place within the United States. 

 
City Overview 

The four US cities that have passed a deconstruction ordinance are Portland, Oregon 

(2016), Milwaukee, Wisconsin (2017), Palo Alto, California (2019), and San Antonio, Texas 

(2022). These four cities form a somewhat odd deconstruction cohort, Portland and Palo Alto are 

perhaps usual suspects, but the shrinking rust-belt city of Milwaukee and sprawling central-Texas 

city of San Antonio may come as a surprise. As shown in Figure 4, The four cities are widely 

spread geographically across the Great Lakes, Sun Belt and West Coast. 
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Figure 4: Geographical distribution of the four US cities with deconstruction ordinances. 

Demographically, the cities are also quite varied, Table 1 demonstrates this variation. By 

population, Portland and Milwaukee are both mid-sized US cities, while San Antonio is the 

seventh largest city in the US, and Palo Alto, with 68,624 people, is comparatively exceedingly 

small, though located in densely populated Silicon Valley. Palo Alto, Portland and San Antonio 

have grown considerably between 2010 and 2020, likely contributing to pressures on the local 

housing stock and changes to the built environment. This is perhaps most pronounced in San 

Antonio, as between 2020 and 2021, no American city added more people (US Census Bureau, 

2022). Conversely, Milwaukee lost approximately 3% of its population between 2010 and 2020, 

likely contributing to the city’s growing stock of vacant structures.  
 

 Milwaukee, 
Wisconsin 

Palo Alto, 
California 

Portland, 
Oregon 

San Antonio, 
Texas 

Total Population (2020) 578,198 68,624 647,176 1,434,540 

% Change 2010 to 2020 -2.96% +6.47% +11.77% +8.08% 
     

Median Household 
Income $45,318 $194,782 $78,476 $55,084 

% of US Median 
Household Income 65.7% 282.2% 113.7% 79.8% 

Table 1: Population and household income figures for the four US cities with deconstruction ordinances. Source: American 
Community Survey 2021 (5-Year Estimates) 
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When looking at income, further variations arise. Milwaukee and San Antonio each have 

median household incomes (MHI) well below the national figure of $69,021 (US Census Bureau, 

2021). Portland is comparatively affluent with a median MHI of $78,476 and Palo Alto is among 

the wealthiest cities in the US with a staggering median MHI of $194,782, more the 280% of the 

national MHI. Unsurprisingly, city MHI has a direct correlation with home values (Figure 5). The 

relatively low-income cities of San Antonio and Milwaukee have home values clustered below 

$300,000, while Portland home values cluster between $300,000-750,000. In Palo Alto, however, 

more than 75% of homes are valued over $2M, with median home prices reaching $3.2M in 2022 

(Zillow, 2023). 

Development patterns contribute greatly to housing typology, thus the type of buildings 

that will eventually be removed in each place. In terms of municipal footprint, Milwaukee, 

Portland, and Palo Alto each have constraints on their expansion; Milwaukee the “Iron Ring” of 

suburbs (Miller, 2016), Portland an urban growth boundary (Oregon Metro, 2020), and Palo Alto 

by nature of its location in the heavily developed Silicon Valley. San Antonio, on the other hand, 

Figure 5: Distribution of home values in the four US cities with deconstruction ordinances. Source: American Community Survey 
2021 (5-Year Estimates) 
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is still today actively exploring growth through annexation, growing by 77 square miles between 

2000 and 2013 (City of San Antonio, 2016).  
 

 Milwaukee, 
Wisconsin 

Palo Alto, 
California 

Portland, 
Oregon 

San Antonio, 
Texas 

Housing Units: 257,267 28,560 296,479 585,402 
1, Detached 39.4% 56.7% 54.1% 60.1% 
1, Attached 4.4% 5.3% 4.6% 2.5% 

2 22.2% 1.0% 3.6% 2.1% 
3 or 4 7.4% 5.1% 5.1% 5.5% 
5 to 9 5.9% 7.2% 4.5% 8.0% 

10 to 19 4.1% 6.2% 5.4% 8.7% 
20 to 49 6.6% 6.9% 6.9% 5.0% 

50 or More 9.6% 11.3% 14.4% 6.7% 
     

Population Density (Per Sq. 
Mile) 6,011.4 2,853.3 4,849.3 2,878.0 

Area (Square Miles) 96.2 24.1 133.5 498.4 
Table 2: Housing typology, population density and city area of the four US cities with deconstruction ordinances. Source: 
American Community Survey 2021 (5-Year Estimates) 

The sprawling nature of San Antonio encourages single-family development, which 

accounts for more than 60% of the city’s housing stock, as demonstrated in Table 2. Despite having 

firm growth boundaries, the majority of both Palo Alto and Portland’s housing units are also 

single-family, detached homes. Each of the four cities has relatively few large-scale apartment 

buildings, with such structures comprising less than 15% of all units in each municipality. 

Milwaukee’s comparatively substantial number of duplex units (22.2% of city units) is by far the 

largest proportion of duplexes in the US (Diekemper, 2022). Milwaukee’s preponderance of 

duplexes is a result of the city’s rapid pre-war industrial growth, as immigrants sought out 

affordable housing that allowed homeowners to earn income from renters or accommodate 

extended families (Hubka and Kenny, 2000). This growth, primarily between 1890 and 1930, 

spurred on an accelerated home building period that still accounts for more than 35% of all 

structures still standing in Milwaukee, shown in Figure 6. While Milwaukee has the largest 

proportion of pre-1939 structures, Portland, with 27.7%, also has a large share of structures at least 
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this old. Palo Alto’s largest building boom occurred between 1950 and 1959, during which ‘ready 

money,’ made available through G.I. housing and education loans flooded into the formerly sleepy 

town, turning former agricultural land into twisting suburbs of single-family homes (Sussman, 

1994). Twenty-seven percent of the Palo Alto’s current housing stock was constructed in the 

1950s, before ‘residentialists’ organized to slow development and introduce restrictive building 

policies that continue to plague the city (Sussman, 1994). Consistent with the development of the 

rest of the Sun Belt, San Antonio has a comparatively new building stock, with less than 11% 

having been built before 1950, which may limit the effectiveness of a deconstruction ordinance 

with a year-built applicability clause. 

 Milwaukee, 
Wisconsin 

Palo Alto, 
California 

Portland, 
Oregon 

San Antonio, 
Texas 

Median Year Structure 
Built 1952 1962 1964 1983 

Table 3: Median year structure built for each of the four US cities with deconstruction ordinances. Source: American Community 
Survey 2021 (5-Year Estimates) 

 

 
 

Figure 6: Distribution of year structure built by decade for the four US cities with deconstruction ordinances. The ‘year 
structure built’ figure only includes data for housing units, not commercial buildings. Source: American Community Survey 
2021 (5-Year Estimates) 
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Overview of Deconstruction Ordinances 

Table 4 below provides a snapshot of the four US deconstruction ordinances. Three of the 

four ordinances include a year-built applicability clause that narrows the scope of the ordinance to 

the oldest buildings in the jurisdiction, while Palo Alto does not limit applicability based on 

structure age. Portland, Milwaukee, and San Antonio also apply the deconstruction ordinance only 

to residential structures, whereas Palo Alto’s ordinance covers both residential and commercial 

structures. All four cities apply deconstruction only to full building removals and do not apply 

such requirements to partial removals or renovations. Of note, each municipality houses their 

deconstruction initiative within a different department. Portland’s deconstruction program is 

overseen by the Bureau of Planning and Sustainability; Milwaukee, the Department of 

Neighborhood Services; Palo Alto, the Zero Waste arm of the Public Works Department; and San 

Antonio, the Office of Historic Preservation. 
 

Municipality Department 
Housed In 

Year 
Enacted Applicability Overview 

Portland, 
Oregon 

Bureau of 
Planning and 
Sustainability 

Phase 1: 
2016 

Phase 1: Full removal of all single-dwelling structures (houses 
and duplexes) built in 1916 or earlier, designated historic 
resources. 

Phase 2: 
2020 

Phase 2: Full removal of all single-dwelling structures (houses 
and duplexes) built in 1940 or earlier, designated historic 
resources. 

Milwaukee, 
Wisconsin 

Department of 
Neighborhood 

Services 
2017 

Full removal of all primary dwelling structures built in 1929 or 
earlier, designated historic structures, and structures in historic 
districts. (Currently stayed) 

Palo Alto, 
California 

Public Works 
Department 

(Zero Waste) 
2020 All full removals of residential and commercial structures. 

San Antonio, 
Texas 

Office of Historic 
Preservation 

Phase 1: 
2022  

Phase 1: All city-executed full removals of residential structures 
with four (4) units or less built in 1920 or earlier, designated 
historic resources built 1945 or earlier. 

Phase 2: 
2023  

Phase 2: All full removals of residential structures with four (4) 
units or less built in 1920 or earlier, designated historic resources 
built 1945 or earlier. 

Phase 3: 
2025 

Phase 3: All full removals of residential structures with eight (8) 
units or less built in 1945 or earlier, designated historic resources 
built 1960 or earlier. 

Table 4: Policy overview of the four US deconstruction ordinances. 
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City Analyses 

The following city-specific analyses uncover origins, intents, successes, challenges, and 

potential for revision or expansion of the four deconstruction ordinances within the United States. 

These analyses are informed by publicly available information published by the municipalities, 

local journalism, and individual interviews with key contributors to each city’s ordinance. The 

analyses will begin with the first deconstruction ordinance (Portland) and introduce the others in 

chronological order to properly situate them in relation to one another. 
 

Portland, Oregon’s Deconstruction Ordinance 

After the 2008 financial crisis, Portland’s growing appeal began placing considerable 

development pressures on the city’s real estate market. From 2000 to 2020, Portland’s population 

grew by 120,000 (US Census Bureau, 2023), accelerating the building cycle and leading to an 

explosion of residential demolitions. Many viable homes were being demolished and replaced by 

new construction several times larger and more expensive. In response, motivated by “…the rapid 

loss of unique affordable housing citywide as well as the new construction that took its place” 

(United Neighborhoods for Reform, 2014) Portland residents organized to form the United 

Neighborhoods for Reform (UNR). In the fall of 2014, UNR produced a 

“Demolition/Development Resolution” that urged City policymakers to stem the growth of 

demolitions and explore the formalization of deconstruction in Portland (United Neighborhoods 

for Reform, 2014). Facing mounting public pressure, City officials obliged and placed former City 

of Portland Construction Waste Expert (now an Embodied Carbon Advisor for the EPA) Shawn 

Wood, in charge of an effort to study demolition in Portland. Wood was interviewed for this paper, 

all below quotes can be attributed to him. 

In April 2015, The City of Portland’s Bureau of Planning and Sustainability (BPS) 

convened a Deconstruction Advisory Group (DAG), composed of community advocates, planners, 

architects, historic preservationists, developers, contractors, and other professions to discuss 
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policies related to deconstruction as an alternative to conventional demolition (Paruszkiewicz et 

al., 2016). Though there was a nascent deconstruction ecosystem already operating locally, the 

Portland DAG evaluated local contractor capability, market capacity, building stock inventory, 

and the economics of deconstruction to evaluate the potential of requiring deconstruction. 

Hoping to slow the removal of buildings, change in neighborhood character, and the spread 

of toxic dust, UNR advocated for the compulsory deconstruction of all buildings. At the time, 

around 350 buildings were being demolished annually, and concern arose that the local 

deconstruction ecosystem would be unable to deconstruct, process and sell the materials of so 

many structures. To address these concerns, BPS explored ways to slowly introduce progressively 

more deconstruction projects into the ecosystem. BPS explored requiring deconstruction only for 

buildings constructed with certain materials or for projects located in particular neighborhoods, 

but each posed their own issues. Eventually, BPS decided that a year-built threshold would 

function as the best method to slowly introduce deconstruction. According to Wood, the idea of 

using building age as a threshold originated from a ‘green demolition’ bylaw passed in Vancouver, 

British Columbia which required higher C&D diversion rates depending on the age of the structure 

being removed (City of Vancouver, n.d.). Wood felt that the building age threshold is an effective 

“gas pedal” because older buildings are thought to contain more valuable materials and are 

typically easier to deconstruct than newer constructed buildings: 
 
When it comes to houses, age matters in terms of both the value of the materials, and how easy it is 
to actually deconstruct the building. Our older houses have old-growth lumber that is a lot more 
valuable. If you go to the other end of the spectrum, modern houses have second, third growth, 
lumber. It does not have a whole lot of value, and you have the introduction of adhesives that make 
it physically challenging to separate materials. 

 

Though there was some protest, DAG members agreed that a year-built threshold was an 

agreeable approach. Uncertainty arose again when deciding on which year would serve as the 

threshold. Wood conducted an evaluation of demolition permits and gauged contractor 

preparedness and market capacity and recommended the year 1917 to serve as the threshold. 1917 
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was selected because it would apply only to buildings more than 100 years old, which represented 

a bold, but reasonable proportion of expected removals. 
 
... [looking at] our permit data, in 2013, 2012, 2011, [buildings] 1916 and older are very consistently 
represented as one-third of house demolition permits in Portland. So even though we were seeing 
an increase in overall number of demolitions, percentage wise, [1916] was always a third…So not 
[requiring deconstruction] for everything, and not for just this token amount…it would be aggressive 
but reasonable if we did it for one third. 

 

The year-built threshold resonated with historic preservation advocates concerned with the 

diminishing stock of heritage buildings and materials. Further, specific protections were included 

in DAG’s recommendations to protect historic resources from mechanical demolition. 

 
“We also had [the clause] ‘or historic,’ which was a ‘bone’ for historic preservationists. It does not 
matter how old it is, if it is historic, and you get permission to take it down, you have to deconstruct, 
so [preservationists] liked that.” 

 

DAG’s recommendations were eventually submitted to the City, and on July 6, 2016, 

Portland City Council adopted the first North American ordinance, including code language, which 

requires certain projects seeking a demolition permit to be fully deconstructed as opposed to 

mechanically demolished (City of Portland, n.d.). DNS, the neighborhood group that initiated the 

movement toward deconstruction, agreed to the year-built applicability clause, but with one 

condition: the ordinance would eventually have to apply to more buildings. Perhaps the most clever 

aspect of the year-built threshold is its flexibility. As Portland’s deconstruction program matured, 

so did the corresponding ecosystem, eventually to the extent that in 2019, City Council passed an 

amendment to extend the year-built threshold from 1917 to 1940. The amendment expanded the 

ordinance considerably, from applying to one-third of removals to two-thirds with the stroke of a 

pen. 

 
[It was] almost as simple as scratching out 1916, and putting in 1940…And so, the beauty of that 
year-built threshold is, you can mess around with that number. That is the gas pedal. 
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Portland’s Ordinance Outcomes 

The weight of enacting the first deconstruction ordinance in North America was not lost 

on Wood. A failed deconstruction ordinance in Portland may have preemptively undermined future 

efforts elsewhere. 
 
If you are the first city in North America that is going to require deconstruction, you want to be as 
successful as possible. 

 

Fortunately, Portland’s deconstruction ordinance has largely accomplished what it 

intended to do. As of 2020, 67% of all full-building removals in Portland are mandated 

deconstructions, amounting to around 600 deconstructions since the ordinance was first passed. 

Through these 600 deconstructions, the City estimates that 6 million lbs. of lumber has been 

salvaged and a total benefit of 4,560 metric tons of carbon dioxide equivalent (CO2eq) has been 

preserved (Wood, 2023). The number of certified deconstruction contractors has exploded from 

two in 2016 to 16 in 2023, and three new salvage retail stores have opened (City of Portland, 2023). 

The cost of deconstruction has decreased, and thanks to complementary policies (requiring hand-

removal of painted materials and wetting demolition sites to suppress dust), the cost of mechanical 

demolition has increased, leading many property owners to deconstruct buildings that are not 

covered by the ordinance.  

Though the local deconstruction ecosystem appears to be operating effectively, when asked 

about again amending the ordinance to apply to more structures, Wood was concerned that the 

market would be unable to absorb more construction materials as things stand. 

 
If you require deconstruction, [for buildings] 1965 or older, you are just going to have more 
materials that are less valuable and harder to move. If those materials do not have a market, we 
could make people disassemble a house by hand, but if they cannot sell a material, it is eventually 
going to end up in a drop box and the same place that the [demolition debris] ended up. 
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Looking forward, if the City has hopes of further expanding the deconstruction ordinance, 

Wood feels that demand-side policy would be necessary to maintain equilibrium within the used 

material market. 
 
There is only so much demand for [used materials] and there is only so much salvage retailers can 
do to try and increase demand. Portland could use a slight injection on the demand side. Policy-
wise, you either incentivize or require a certain amount of salvage material in new construction. 
There just has to be a proportionate move on the demand side to support [expanding the ordinance] 
beyond houses built 1940. 

 

Wood is also careful to note that amending the year-built “gas pedal” is one of several 

methods to expand deconstruction to more projects. For example, Portland’s ordinance only 

applies to full removals of single dwelling homes, and does not address accessory structures 

(garages, accessory dwelling units), commercial buildings or remodeling projects. Wood 

speculates that there may even be more waste produced in remodels than in full removals. 
 
There are 300 house demolition permits a year. There are thousands of remodel permits a year. So, 
one could argue that there is more material available through remodels than demolitions. But…there 
is political and neighborhood support for deconstruction, nobody really cares about what happens 
inside somebody's house. 

 

Portland’s leading example and Wood’s willingness to contribute time to other inquisitive 

municipalities has positioned the City as the American municipal leader in deconstruction. While 

with the City of Portland, Wood worked directly with numerous other cities which has clearly 

shaped the approach of many enacted and proposed ordinances in the US and Canada. The 

influence of Portland will be discussed further in this paper. 
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Milwaukee, Wisconsin’s Deconstruction Ordinance 

While Portland’s deconstruction ordinance has become the standard, Milwaukee’s 

experience serves as a cautionary tale that deconstruction ordinances are not one-size-fits-all. In 

contrast to Portland’s growing population, Milwaukee has seen consistent population decline since 

reaching its peak in 1960. Today, Milwaukee’s population is 22% smaller than it once was, which 

has resulted in a huge oversupply of vacant structures. As of 2018, there were 2,940 registered 

vacant houses in the City of Milwaukee (Causey, 2018), around 435 of which are owned by the 

City itself as a result of tax foreclosure (Redsten, 2021). Like many other shrinking Rust Belt 

cities, the City of Milwaukee has formalized the process of removing large numbers of vacant and 

‘blighted’ structures in an effort to stabilize struggling neighborhoods (City of Milwaukee, 2009). 

From 2010 to 2017, the Milwaukee Department of Neighborhood Services (DNS) averaged 150 

demolitions a year (Olen, 2019). 

Milwaukee Alderman Robert Bauman, who sits on the City’s Historic Preservation 

Commission, is a vocal skeptic of widespread vacant structure demolition and has instead proposed 

several alternatives, including for the City to rehabilitate vacant buildings to bolster the City’s 

affordable housing stock (Jannene, 2021). Alderman Bauman was interviewed for this paper, all 

below quotes can be attributed to him. In 2017, encouraged by the recently passed ordinance in 

Portland, Alderman Bauman sought to moderate demolitions in the City by enacting a 

deconstruction ordinance in Milwaukee. Bauman hoped a deconstruction ordinance could create 

new entry-level construction jobs, create financial savings for the City by reducing C&D tipping 

fees, and promote environmental sustainability by reusing materials. In contrast to Portland, the 

City of Milwaukee owns most of the buildings slated for removal, and almost all are concentrated 

in a few divested neighborhoods on the North Side of the City.  

 
...if you look at the breakdown of abandoned and foreclosed properties, or even the properties with 
raze orders, they are concentrated in three aldermanic districts: the Fifteenth, the Sixth, which is the 
‘famous’ 53206 ZIP code…and the Seventh. They are overwhelmingly African American and they 
are overwhelmingly low-income. 
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When buildings are removed in these districts, the land is rarely redeveloped. The ‘famous’ 

ZIP code Alderman Bauman refers to, 53206, is already home to one third of the City’s 2,940 

vacant lots (Causey, 2018). When a deconstruction ordinance was first introduced, Alders in these 

districts were skeptical of the idea for fear of additional barriers to removing neglected structures, 

which constitutes a very visible form of political action. As compared to the exceedingly efficient 

process of mechanical demolition, deconstruction presented a potential headache. 

 
...the Alderpersons from those districts were interested primarily in getting rid of ‘eyesores’ by 
whatever means necessary, and as quickly as possible. This, of course, made deconstruction a heavy 
lift for them, because it meant a slower process: It meant fooling around with RFPs, and trying to 
[generate] bids for this work, and trying to find a contract. And so, they were…highly skeptical. 
 

After rounds of negotiation, Alderman Bauman eventually found the prospect of job-

creation, especially trades jobs for people with barriers to employment, resonated with skeptical 

Alders, and he eventually developed significant political support. On November 7th, 2017, 

Milwaukee’s deconstruction ordinance passed the Common Council unanimously and went into 

effect January 1st, 2018 (City of Milwaukee, 2017). 

Milwaukee’s deconstruction ordinance is a near carbon-copy of Portland’s. Except for a 

few tweaks of department names, dates, and other minor modifications, much of Milwaukee’s 

ordinance replicates Portland’s verbatim. This, of course, is not uncommon in policymaking, but 

it does further underscore the influence the City of Portland has had on municipal deconstruction. 

Milwaukee did make one change of interest to this paper; while Milwaukee did include a year-

built applicability clause, they opted for a slightly more ambitious threshold of 1929. The year 

1929 was selected to capture most City-executed removals, but also because a substantial 

proportion of the old-growth lumber in Milwaukee exists within buildings constructed before the 

Great Depression. In contrast to Portland, where a year-built threshold was utilized to moderate 

the volume of deconstruction projects, Milwaukee utilized the year-built threshold to moderate the 

type of materials diverted. 
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Post World War II, you suddenly had all these new materials: drywall, gypsum board, plywood. 
They even started changing the dimensions of structural lumber! You get into modern construction 
methods, modern materials, which we just didn't want to deal with, yet. 
 

Aside from modest alterations, Milwaukee’s closely followed Portland’s approach to 

deconstruction except in a dramatically different real estate market. 
 

Milwaukee’s Ordinance Outcomes 

Typically, when a home is removed in Portland, it is replaced by a larger, more expensive 

one. A slightly higher dollar cost for deconstruction is negligible compared to the cost of a large, 

newly constructed building or can easily passed onto future occupants. The economics of 

deconstruction is feasible in Portland partially because of the inflated costs of real estate. By 

contrast, in Milwaukee, when a structure is removed, it is more than likely that it will be replaced 

with a vacant lot. Defraying added costs of deconstruction then relies on the ability to consistently 

sell reclaimed materials or to receive tax deductions through the donation of salvaged materials to 

a non-profit organization. But because the City, who executes most deconstructions, cannot receive 

the tax incentives from donations, the additional cost of deconstruction is difficult to offset. 

After the ordinance went into effect on January 1, 2018, the City began to post RFPs for 

private contractors to deconstruct high priority City-owned structures. For several reasons, the bids 

the City received were hugely divergent and substantially higher than the cost to mechanically 

demolish the same structure. 

 
The downside, of course, is the cost per unit was higher [using deconstruction] …and how much 
higher is the subject of some debate, but therein lies part of the problem. We would get widely 
divergent estimates on our bids for deconstruction, sometimes double the cost, sometimes three 
times the cost of mechanical [demolition]. 
 

While deconstruction is typically more expensive than mechanical demolition, the bids 

received by the City of Milwaukee rendered deconstruction impracticable. There have been several 

reasons identified for the exorbitant bids, foremost amongst them are two City policies intended 
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to promote equity in City contracts. The Residents Preference Program (RPP) and Emerging 

Business Enterprise (EBE) program both aim to equitably award City contracts to support local 

businesses, entrepreneurs from underrepresented groups and people with barriers to employment 

(City of Milwaukee, n.d.). Several already-existing deconstruction contractors, including the 

longest-operating deconstruction contractor in the area do not qualify under RPP and EBE and are 

therefore unable to bid on City RFPs. To fill the gap, the City attempted to support new businesses, 

but has seen limited success. 

 
...what we have gotten is a lot of ‘start up ventures’ who, at the end of the day, could not deliver. 
[They] basically just abandoned their projects, walked away, got their equipment foreclosed on, or 
got the lease on their backhoe terminated, that kind of stuff. So repeated examples of contracts being 
let, the contractor trying to perform, failing to perform, and ending up with a half-deconstructed 
building or a site with a pile of lumber and the contractor is long gone. 

 

Additionally, new regulations to responsibly manage lead-based paint during building 

removals added complexity for contractors further inflated deconstruction bids. While well-

intended, RPP, EBE, and lead-based paint regulations have created additional hurdles that have 

hamstrung the implementation of deconstruction in Milwaukee. Bids to deconstruct City-owned 

structures surged to $45,000 to $60,000 per house, while mechanical demolition of the same house 

remained steady at $15,000 to $20,000 (Olen, 2019). The astronomical deconstruction bids have 

proven prohibitive, and very few City-owned deconstructions have been executed since the 

ordinance went into effect. City Council has since stayed the ordinance on five occasions, 

including most recently on March 21st, 2023. When asked about the future of deconstruction in 

Milwaukee, Alderman Bauman was pessimistic, to say the least. 
 

We would be lucky to keep it on the books, and to stave off efforts to abolish the ordinance. 
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Palo Alto, California’s Deconstruction Ordinance 

Of the four US cities with a deconstruction ordinance, Palo Alto has by far the smallest 

population as well as the wealthiest. In terms of development, Palo Alto is constrained by a fairly 

small municipal boundary, the housing stock is majority detached single family dwellings, and the 

City has been noted for its resistance to large-scale development (Dougherty, 2020). The 

combination of wealth and restricted development has made Palo Alto into one of the most 

expensive real estate markets in the country, with median home prices of $3.2M in 2022 (Zillow, 

2023).  

Palo Alto’s interest in deconstruction stems from the City’s aggressive commitment to 

‘zero-waste,’ by which the City intends to “...virtually eliminate waste” (Palo Alto, 2023). City of 

Palo Alto Environmental Program Manager, Maybo Auyeung was interviewed for this paper, all 

below quotes can be attributed to her. The City of Palo Alto first published a Zero Waste Plan in 

2007 and aimed to achieve a goal of 90% diversion from landfills by 2021 (Palo Alto, 2018). An 

update to the original plan, published in 2018, followed the City Council’s 2016 adoption of the 

Sustainability/Climate Action Plan (S/CAP) which set a goal of 95% material diversion and 80% 

greenhouse gas reduction by 2030 (Palo Alto, 2018). Though mandatory C&D recycling had 

already achieved a 72% diversion rate for demolitions, “...there [was] so much construction 

activity that the [other] 28% of construction materials being landfilled still accounted for 44% of 

the total waste landfilled by Palo Alto” (Palo Alto, 2018). Thus, deconstruction and source 

separation of C&D materials was identified as the City’s highest priority with the potential to 

divert 3,330 tons of waste annually (Palo Alto, 2018). Shortly after Palo Alto’s 2018 Zero Waste 

Plan was published, the City began working on a deconstruction ordinance. Perhaps 

unsurprisingly, Shawn Wood of Portland was involved from the beginning. 
 

We reached out to other cities and looked at how they have been implementing their programs. One 
of the cities that we spoke with multiple times was Shawn Wood from Portland. 
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While the City consulted with Portland, Palo Alto’s deconstruction ordinance is a notable 

outlier. Palo Alto is the only municipality in North America to effectively ban mechanical 

demolition. Palo Alto’s deconstruction ordinance covers all full building removals regardless of 

use, material composition, or year built. It should be noted that this includes commercial buildings, 

not just primary dwelling structures as is the case in the three other cities. Except for accessory 

dwelling units (ADUs), detached garages and structurally unsound buildings, every building 

removed in Palo Alto must be deconstructed. Like Portland, when a structure in Palo Alto is 

removed, it is typically replaced by a larger, more expensive new construction building. Given the 

wealth of the homeowning population in the area, the additional cost incurred through 

deconstruction is negligible. 

Palo Alto’s decision to require deconstruction for all building removals stems from the 

zero-waste influence on the ordinance. While other municipalities discuss myriad benefits of 

deconstruction, Palo Alto’s ordinance is focused on waste diversion. From a zero-waste 

perspective, the difference in ‘quality’ of materials carries little significance; an old-growth lumber 

ceiling joist and a contemporary, laminated ceiling joist consume the same volume in a landfill. In 

addition to achieving zero-waste goals, AuYeung and the City wanted to simplify the permitting 

process by applying the ordinance to all removals. 

 
[As compared to Portland] we wanted to make more projects fall under the compliance group. We 
looked at the history of permits, and we estimate 100 residential projects a year and about 15 
commercial projects. We think that we have enough staff capacity to support this many 
jobs…Another thing that I briefly mentioned earlier, we want to keep it consistent. We want to have 
one set of requirements for all projects that are covered. 

 

Palo Alto’s Ordinance Outcomes 

Palo Alto’s deconstruction ordinance was passed in August of 2019 with an effective date 

of July 1st, 2020. While the City prepared for the new administrative challenge, it could not have 

anticipated the onset of the Covid-19 pandemic. The pandemic disrupted business as usual in Palo 

Alto, resulting in the number of deconstruction projects dropping from an anticipated 115 to only 
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44 applications. However, the shortfall of projects worked in favor of the nascent deconstruction 

program, as the City only issued 18 permits and was allowed time to adjust the new program. 
 

...turns out Covid happens, and we had a lot less than that estimated project numbers, but that gave 
us extra resources to really work with every single project. 

 

This ramp up period proved especially valuable as building removals bounced back 

significantly the following year, The City’s Development Center received 74 whole structure 

removal permit applications, issued 60 deconstruction permits, and 57 buildings were ultimately 

removed (City of Palo Alto, 2022). For the 57 structures that were removed, the City reported an 

overall diversion rate (reuse and recycling) of 92%, with 7% of that being salvaged for reuse and 

the remainder recycled (City of Palo Alto, 2022). From a diversion perspective, Palo Alto’s 

approach appears to be the most effective of any of the four deconstruction ordinances, even still, 

Palo Alto has plans to expand the ordinance to cover more projects and divert more waste. Next 

on the City’s priority list may be to include diversion standards for renovations, which are a 

considerable source of waste. 
 

Palo Alto is a relatively ‘well-off’ city. When I was doing site visits…you see really, really good 
new appliances, kitchens. I think it has to do with the market, too. People tend to fix up the place to 
sell it, and then once the new owner comes in, they want to knock everything down. So, we want to 
make sure that these newer appliances, fixtures, and cabinets have a second chance. 

 

The City of Palo Alto made a sizable financial commitment to their deconstruction 

program. Working exclusively with waste contract company, GreenWaste, Palo Alto invested 

$243,000 upfront for infrastructure adjustment and will pay $567,000 for each year GreenWaste 

operates the C&D diversion program (City of Palo Alto, 2019). This exclusive agreement includes 

a clause that “…all deconstruction and construction projects are required to utilize 

GreenWaste…for the collection of all materials if using containers at project sites” (City of Palo 

Alto, 2023). Palo Alto’s deconstruction program also requires projects to perform a salvage survey 
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which can only be conducted by a third party approved by the City. Currently there is only one 

organization approved to conduct salvage surveys. Palo Alto has few contractors partly because 

the local reuse ecosystem is underdeveloped. Like Portland, the local reuse market is unable to 

absorb all materials resulting from deconstruction, but this issue is even more pronounced in Palo 

Alto, as little of the salvaged materials is recirculated locally. Instead, they are most often donated 

to two reuse centers on the other side of the San Francisco Bay. 
 

The [salvaged] material usually goes to Oakland. So, still in the Bay Area. We don't have a reuse 
center in Palo Alto or in surrounding cities. Most things get delivered to ‘The ReUse People,’ or to 
‘Habitat For Humanity,’ Those are the two big, more commonly seen reuse organizations that 
receive material from these projects. 

 

While The ReUse People and Habitat For Humanity are two reputable organizations that 

can ensure reusable materials find new homes, for unwanted construction materials to be exported 

from the extremely wealthy Palo Alto to the comparatively impoverished Oakland, presents a 

potentially fraught dynamic. When asked about the potential of a reuse store in Palo Alto, 

AuYeung was doubtful. 
 

I don't think we have the real estate for that. It is very expensive to have real estate in Palo Alto or 
surrounding areas. 

 

Palo Alto’s deconstruction program has demonstrated the potential for requiring 

deconstruction for all buildings and produced exceptional material diversion rates. Palo Alto’s 

program has been successful, however, a dearth of local reuse compromises the shift toward a 

more circular economy, instead perpetuating something closer to a charitable giving model that 

transfers the material burden to another place. For Palo Alto’s approach to be replicable, a local 

reuse marketplace must exist to close the loop. 
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San Antonio, Texas’s Deconstruction Ordinance 

In September of 2022, San Antonio, Texas became the largest city to pass a deconstruction 

ordinance. As of writing, San Antonio is also the most recent American municipality to pass a 

deconstruction ordinance. Movement toward a deconstruction ordinance began when several 

legacy neighborhoods began to experience accelerating rates of demolitions of naturally occurring 

affordable housing to make way for more expensive and intensive housing developments (e.g., a 

single-family home demolished for four luxury townhomes). Demolitions concentrated in low-

income areas adjoining downtown, but especially in City Council Districts 1, 2, and 5, which 

disproportionately house residents that are low income, people of color, and linguistically diverse. 

City of San Antonio Deconstruction and Circular Economy Program Manager, Stephanie Phillips 

was interviewed for this paper, all below quotes can be attributed to her. 
 

District 1 oversees downtown San Antonio, and a lot of its older residential districts, so a lot of the 
districts that are either historic districts or eligible historic districts, and those that have most of our 
naturally occurring affordable housing stock and older housing stock. 

 

In 2017 and 2018, the area experienced a dramatic uptick in residential demolitions that 

spurred residents to organize for action. The City Council member for District 1 obliged and 

submitted a council consideration request to the Office of Historic Preservation (OHP) to explore 

the City’s policies and operations related to demolition and explore alternatives. 

Like Portland, San Antonio OHP began by convening a deconstruction advisory council 

(DAC) comprised of representatives of real estate, demolition and deconstruction, sustainability, 

housing, preservation, public health, architecture, and academia. Additionally, OHP 

commissioned a study of the local demolition trends and the potential of a deconstruction 

ordinance in San Antonio. ‘Treasure in the Walls’ is an extensive report completed by 

PlaceEconomics, a private firm that specializes in the economic impact of historic preservation 

(Rypkema et al., 2023). The document is a comprehensive review of deconstruction’s potential 

implications on the material marketplace, economy, environment, workforce, and public health of 
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San Antonio. The report included an analysis of the areas that were being inundated with 

demolitions and found a series of inequitable development patterns. 
 
We analyze[d] at least 10 years of demolition data dating back to 2009, and we…geographically 
mapped [demolitions] to show where they were concentrated in residential neighborhoods. [The 
concentrations] are basically the same as the ‘red lining’ map. We were able to find that demolitions 
are disproportionately occurring in places where there is legacy pollution. There are more public 
health issues, like a higher concentration of…illnesses that affect the respiratory system. 

 

Phillips noted that in San Antonio, if a single-family residence was razed and replaced by 

another, the market property value of that parcel typically increases approximately 70-100%, with 

some values increasing more than 350%. Further, the City has found that approximately 60-70% 

of small-scale residential structures (fourplex or smaller) are demolished for a new income-

producing development, while 20% are demolished for vacant lots. 

Over the course of several years of advocacy, OHP’s messaging de-emphasized more 

typical arguments for deconstruction, such as sustainability and waste prevention, and instead 

focused on workforce development, public health, and the retention of cultural and built heritage. 

Arguments related to public health, workforce development and material availability resonated 

especially in San Antonio because deconstruction was being explored while in the height of the 

Covid pandemic. Public health was the among most discussed topics in the country, unemployment 

reached historic highs, and supply-chain issues dramatically inflated construction materials costs; 

deconstruction offered a timely solution.  
 

We were constantly emphasizing [different] benefits of deconstruction. So, not just focusing on the 
waste which can be really abstract to people right, but focusing on the ways that the policy would 
affect people directly. 

 

OHP’s approach led to the passage of a deconstruction ordinance in San Antonio. On 

September 8, 2022, San Antonio City Council adopted a deconstruction ordinance on a 10-1 vote. 

Councilmembers were passionately in favor of the ordinance, citing a wide range of benefits the 

deconstruction would usher in. The ordinance itself speaks to the myriad of proposed benefits of 

deconstruction including: public safety, health, and general welfare associated with building 
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removal, the increase the availability of high-quality and reclaimed building materials for local 

reuse, equity of access to building materials for use in affordable housing preservation and 

production, neighborhood continuity, retention of historic building materials in the communities 

from which they originated, development of a local workforce in construction, heritage trades, and 

deconstruction, and achieve citywide sustainability goals (City of San Antonio, 2022). 

While San Antonio provided new avenues for messaging of the benefits of deconstruction, 

the actual substance of the ordinance follows Portland’s example closely, except for a different 

approach to phasing. Rather than Portland’s approach of requiring an amendment to expand the 

ordinance, San Antonio built three phases into the original ordinance. Phase 1 began with first 

requiring City-executed deconstructions for residential structures with four units or less 

constructed before 1921 and residential historic resources built before 1946. Phase 2 expanded the 

same criteria to all projects, and Phase 3, which goes into effect in 2025, updates the year-built 

threshold to 1946 for all structures and 1961 for historic resources. The specific year-built 

thresholds were informed by a similar process of combining deconstruction data with expert 

knowledge as seen in Portland and Milwaukee. 
 

Because we are historic preservationists, age-date is always a big part of our work. The 1945 date 
came from Council feedback. One of our council members is an architect, and [suggested] after 
World War II when…construction methods dramatically shifted. 1920 has always been something 
that we've communicated from day one. It's just an easy cut-off date; something that is over 100 
years old and something that our development community was supportive of. Phase 3 will expand 
into 1960, and that was also a very strategic date, [as] pre-1960 is how we define ‘older housing 
stock’ in the context of affordable housing in San Antonio. 
 

Like Portland, San Antonio aimed to use the year-built threshold as a gas-pedal to regulate 

the number of deconstructions to allow contractors and the market to build capacity to match. 
 

Similarly to Portland, we wanted to take bite-size pieces out of the residential demolitions and 
convert them into deconstructions. So, we wanted to make sure that we were not overwhelming our 
industry and our economy right away with hundreds of deconstructions. We determined before we 
adopted our ordinance that Phase 2 would cover maybe 28% of demolitions which seemed 
manageable. It wasn't quite at a third. It wasn't super low. Then comes Phase 3 in 2025, we’re going 
to jump to [cover] 40% of residential demolition. 



 

35 
 

 

When asked about potentially expanding the ordinance to apply to commercial buildings, 

Phillips was hopeful but tentative. 
 

We initially were considering including commercial [buildings] in our ordinance, but that was a 
‘no-go’ for our development community. We also got a lot of feedback from our active 
deconstruction contractors, that there is a very real reality that commercial structures are more 
complicated to fully deconstruct. I think that there is potential for [expanding the ordinance], but it 
would basically kick off an entirely new policy initiative. 
 

When asked about expanding the ordinance to include more recent construction, Phillips 

felt that to require deconstruction for more or even all buildings would require further study. 
 

At this point we have not really talked about [covering newer construction]. I think we would have 
to see a workforce that can take apart those buildings because they are built differently, you are 
getting into glues, mastics, staples, and things that make it a little bit more cumbersome to take 
down. We need to see how that plays out with our workforce and the end-uses locally for that to 
happen, but never say never. My dream is to make demolition obsolete, but we might explore 
incentives before we explore regulations for that. 
 

Phillips added that San Antonio may explore other policy mechanisms to slow building 

removal and instead promote more sustainable building practices. 
 

…a trend that is happening nationwide and internationally is that we should stop tearing buildings 
down, period. So, in the next few years we might be exploring things that tie to how buildings come 
down…that may indirectly…shift that industry without it being tied into our deconstruction 
ordinance. 

 

Perhaps the most novel aspect of San Antonio’s deconstruction program is the adaptive 

reuse of a portion of the former Kelly Air Force Base to create a deconstruction and trades hub. 

The ‘Material Innovation Center’ will host heritage trades workshops, operate a tool library, and 

offer storage space as well as a “last stop before the landfill” for unwanted materials from 

deconstruction projects. By teaching trades skills and offering an outlet for materials, the Material 
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Innovation Center represents an important closing of the loop for the deconstruction movement in 

San Antonio.  

As of writing, the City’s deconstruction ordinance has only been in effect for five months, 

so there is little measurable data on the status of the program thus far, however Phillips shared that 

as of March 2023, there were 13 projects in various stages of the permitting queue, including two 

actively undergoing deconstruction. 
 

Ordinance Summary Table 

 Ordinance Origins Primary Reasons 
for Support 

Outcomes Merits Lessons 

Portland Community 
advocacy to slow 
the rise of 
demolitions and 
neighborhood 
change. 

Local political 
pressure, heritage 
materials, public 
health, waste. 

Phase 1 applied 
Deconstruction to 
~33% of 
demolitions, then 
Phase 2 scaled up 
to ~67%.  
 
Deconstruction 
costs have gone 
down, demolition 
Costs have gone 
up. 

Successful first 
example of 
deconstruction 
ordinance, 
deconstructs the 
most buildings 
anywhere in US. 
Using policy to 
tip scale in favor 
of deconstruction 
even when not 
required. 

Ideally suited for 
deconstruction to 
be successful, 
other 
municipalities 
may need different 
approaches. 

Milwaukee Alderman 
concerned with 
waste produced by 
vacant city-
executed 
demolitions. 

Job creation, 
heritage 
materials. 

Unable to 
generate 
reasonable bids 
for city-executed 
projects. Stayed 
since passage. 

Raises issues 
with mass 
building removals 
in shrinking 
cities. 

Serves as an 
example of 
challenges for 
deconstruction in 
shrinking cities. 

Palo Alto Zero waste and 
sustainability goal 
to divert 95% of 
all materials from 
landfill. 

Waste diversion. Went into effect 
just before Covid, 
but now applying 
deconstruction to 
all full removals. 

Demonstration 
that a 
municipality can 
require 
deconstruction 
for all buildings. 

Directing 
unwanted goods to 
a lower-income 
area is potentially 
problematic. Local 
reuse is important 
for a transition to 
a circular 
economy. 

San Antonio Community 
advocacy to slow 
the rise of 
demolitions in 
low-income 
neighborhoods. 

Local political 
pressure, public 
health, equity, 
heritage 
materials, waste. 

Passed 10-1 with 
included 
expansion in 
2025. Too soon 
for outcomes. 

Most 
comprehensive 
approach, with 
City-support for 
material storage, 
use and training. 

Focus on historic 
preservation may 
undermine 
potential to divert 
maximum 
materials from 
landfill. 

Table 5: Summary of origins and outcomes of each US deconstruction ordinance. 
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DISCUSSION 

The Influence of Portland 

As the first North American city with a deconstruction ordinance, it comes as little surprise 

that other cities would draw inspiration from Portland’s approach. Still, it is worth highlighting the 

influence Portland, and notably former City of Portland Construction Waste Expert, Shawn Wood, 

has had in the policy choices of other cities that have followed with ordinances of their own. When 

specifically looking at applicability, two of the three other American cities utilize Portland’s year-

built approach, although with different years serving as the threshold. Further, the two proposed 

deconstruction ordinances available to this author (Baltimore, Maryland and Ithaca, New York) 

also include provisions for a year-built applicability threshold. 

Municipalities borrowing language and approaches from successful policy examples is 

common and carries potential advantages, such as a use of a common vocabulary, consistency of 

rules and potential for comparison. Still, as this research aims to shed light on the emergence of 

municipal deconstruction ordinances, it is useful to illustrate just how much other cities have 

borrowed from Portland’s example. Anecdotally, Shawn Wood has had contact with each US 

municipality with an ordinance. But to visualize this influence, an artificial intelligence (AI) 

content detection platform, Copyleaks, was utilized to measure the similarity between the language 

used in Portland’s ordinance and the ordinances that followed (Figure 7). 
 

 
Figure 7: Language similarity of Milwaukee, San Antonio, and Palo Alto’s deconstruction ordinances as compared to the first 
US ordinance passed in Portland. Copyleaks AI content detection was used for the analysis. 
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Of the three ordinances passed since Portland’s, Milwaukee borrowed most heavily, with 

nearly 60% of ordinance language being pulled from the Portland deconstruction ordinance, 

including 16.8% verbatim. Evidence of San Antonio borrowing language is present as well, 

through to a different degree than Milwaukee, and Palo Alto’s unique approach is demonstrated 

again to be a clear outlier with 98.1% original content. 
 

 
Figure 8: Language similarity of Baltimore and Ithaca’s proposed deconstruction ordinances as compared to the first US 
ordinance passed in Portland. Copyleaks AI content detection was used for the analysis. 

The two draft deconstruction ordinances readily available to this author also demonstrate 

substantial influence from Portland’s approach. An online version of a deconstruction ordinance 

proposed in Baltimore, known as ‘REcovering Baltimore's Underutilized Inventory of Lots and 

Dwellings’ (REBUILD) Act borrows roughly 40% of its language from Portland’s Ordinance, and 

a model deconstruction ordinance published by the Circularity Reuse and Zero Waste 

Development (CR0WD) network in Ithaca, New York borrows more language directly from 

Portland than any other text surveyed. It should be noted that this author contributed to the CR0WD 

document. 

By all accounts, Portland’s deconstruction program has been a success. It is important to 

note, however, that Portland was uniquely positioned for deconstruction to be successful. The city 

is famously progressive, was experiencing high real estate pressures, and already had several 

established deconstruction contractors and used building material retailers in place. Additionally, 

the deconstruction ordinance in Portland arose from community action which gave it built-in 

public support. Conversely, Milwaukee has low real estate pressures, few deconstruction 
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contractors, and generally less action around sustainability issues. The result of Milwaukee 

attempting to implement Portland’s approach to deconstruction directly was a failed program. 

Other municipalities considering deconstruction should take heed from the case of Milwaukee, 

and understand that deconstruction cannot be a one-size-fits-all approach. 

 
Overemphasis of Heritage in Deconstruction 

In 2014, Portland-based United Neighborhoods for Reform (UNR) posted its first 

document, a ‘Demolition/Development Resolution,’ that eventually led to the City of Portland 

passing the first deconstruction ordinance in North America. UNR’s resolution explicitly outlined 

Portland residents’ concern for the “preservation of…historical heritage and character” (UNR, 

2014). Shawn Wood, who orchestrated Portland’s ordinance, alluded to the influence historic 

preservation advocates had through the policy-making process, which included a provision for 

mandatory deconstruction of designated historic resources, and the emphasis on heritage materials 

in the ‘purpose’ section of the ordinance (City of Portland, 2016). This thread of historic 

preservation and heritage materials has been carried through to other cities and is presented as a 

benefit of deconstruction in both Milwaukee, where the primary author, Alderman Robert Bauman 

is a self-described “longtime historic preservation advocate” (Bauman, n.d.) and San Antonio, 

where the deconstruction program housed within the City’s Office of Historic Preservation. 

Of course, if deconstruction can further the aims of historic preservation through the 

recirculation of heritage materials, this author is supportive. However, the widely held 

presupposition that heritage materials are vastly more precious, and thus more important to divert 

than contemporary materials is ultimately harmful to the broader goals of deconstruction. Beyond 

the reclamation of heritage materials, the broader goals of deconstruction include protecting 

communities and the environment from toxic dust, salvaging materials—of all types—to be 

recirculated thus preserving their embodied carbon, maximizing diversion of material from 

landfill, and creating pathways to trades jobs. Narrowing deconstruction to only the oldest 
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buildings may undermine the full potential of these goals. As mentioned above, even if Portland’s 

deconstruction ordinance was implemented in every US jurisdiction, 87.7% of American buildings 

would not be protected from demolition. Further, year-built applicability thresholds incidentally 

perpetuate a false binary that some buildings and materials are valuable, and others worthless. 

Evaluating the content of each city’s deconstruction ordinance, all four cities agree that the 

prevention of waste, protection of public health, reuse of materials, and preservation of embodied 

carbon are benefits of deconstruction (Table 6). However, as the only city to require deconstruction 

for residential and commercial buildings regardless of age, Palo Alto’s deconstruction ordinance 

makes no mention of heritage materials or historic preservation. Instead, Palo Alto’s ordinance is 

focused on the four proposed benefits upon which each city agrees. By employing a zero-waste 

perspective, Palo Alto’s approach is likely more effective in diverting C&D waste, curbing fugitive 

dust, and salvaging materials—both new and contemporary—for reuse. 
 

 Waste Public 
Health 

Material 
Reuse 

Embodied 
Carbon Jobs Heritage 

Materials 
Historic 

Preservation 
Affordable 
Materials 

Affordable 
Housing  

Taxpayer 
Savings 

Portland 
(2016)         

  

Milwaukee 
(2017)        

  
 

Palo Alto 
(2019)     

      

San Antonio 
(2022)           

Table 6: Content analysis of the four US deconstruction ordinances. A box is marked if the term was used at least once in the 
city’s ordinance. 

 
Deconstruction For All 

In the opinion of this author, the explicit goal of the deconstruction movement should be 

to effectively put an end to mechanical demolition. If deconstruction is reserved only for the 

buildings deemed to be ‘worth it,’ the potential of deconstruction is diluted. Virtually every 

building, regardless of age, contains materials suitable for reuse and certainly materials suitable 

for recycling. The year-built applicability threshold is a clever policy mechanism that enables cities 
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to slowly ‘open the tap’ on deconstruction without overwhelming nascent ecosystems. But if 

utilized, year-built thresholds should be viewed as the first step in a longer arc toward replacing 

all demolition with deconstruction. 

Portland and San Antonio selected their year-built thresholds by evaluating the 

characteristics of buildings being removed and the capacity of the local deconstruction ecosystem 

(both for-profit and non-profit entities). As shown in Table 7, currently, Portland’s ordinance 

covers roughly 70% of residential full-building removals and San Antonio expects to cover 

roughly 30% (Rypkema et al., 2021). As deconstruction ecosystems mature, it is crucial to 

continue to evaluate the long-term projections of building removals by evaluating the entirety of 

the building stock, not just the buildings that have been removed in the past. Looking at each city’s 

entire building stock, only 27.5% of Portland’s buildings would be covered under the 

deconstruction ordinance, while only 5.2% of San Antonio’s buildings would require 

deconstruction. 
 

 Milwaukee, 
Wisconsin 

Palo Alto, 
California 

Portland, 
Oregon 

San Antonio, 
Texas 

Median Structure Built Date 1952 1962 1964 1983 

Current Year-Built Threshold 1929 N/A 1940 1920 

Estimated Annual Full Building 
Removals 107 (city-executed) 114 367 475 

Full Building Removals Covered Under 
Original Ordinance No Data 114 (100%) 128 (34.9%) 54 (11.4%) 

Phase 2 Coverage -- -- 256 (69.7%) 144 (30.3%) 

Phase 3 Coverage -- -- -- 161 (33.9%) 

Full Removals Not Covered by Current 
Ordinance -- 0% 30.2% 69.7% 

Total City Building Stock Not Covered 
by Current Ordinance > 63.6% 0% 72.5% > 94.8% 

Table 7: Ordinance coverage for each of the four US deconstruction ordinances. Source: Municipal ordinances and American 
Community Survey 2021 (5-Year Estimates) 
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Deconstruction expert and Director of the Building Deconstruction Institute, Dave Bennink 

has deconstructed over five thousand projects and was interviewed for this research. According to 

Bennink, contrary to some prevailing beliefs, not only are newer buildings typically viable 

candidates for deconstruction, but they may also come with some advantages as compared to older 

buildings. Bennink has found that, due to federal bans, homes constructed after 1970 are much less 

likely to contain toxic materials, such as asbestos and lead paint, which poses challenges for 

deconstruction, disposal, and reuse. Additionally, newer homes are more likely to have salvageable 

appliances, heating and cooling systems, and fixtures. Further, heritage cabinetry construction is 

integrated directly into the walls of a structure, making it difficult to reuse, but contemporary 

cabinetry is typically built as boxes that can be removed and easily reused elsewhere. Bennink has 

also introduced novels methods to salvage whole sections of wood-framed walls for reuse in whole 

form in new sheds, garages, or potentially new homes. This method preserves the embodied 

carbon, materials and value of the wall as opposed to stripping it to its less valuable component 

materials. Bennink refers to this process as “panelization,” and the method lies somewhere 

between deconstruction and whole building relocation. According to Bennick, walls with modern 

2x4” framing and drywall construction lend themselves better to panelization than do old-growth 

lumber framing and lath, which is comparatively much heavier. While contemporary construction 

homes do pose different challenges to deconstruction than do heritage construction homes, they 

still contain an immense amount of embodied carbon as well as reusable and recyclable materials 

that should be considered with similar care. Bennink’s panelization approach is just one innovative 

solution to the different challenges of deconstruction posed by contemporary construction 

methods, suggesting that an assets-based approach would further uncover viability of requiring 

deconstruction for newer buildings. 

Like more recently built residential buildings, commercial structures are often considered 

poor candidates for deconstruction due to their perceived low material value. As with newer 

residential structures, Palo Alto is the only municipality in the US to require deconstruction for 

these structures. Though commercial buildings account only for roughly 5% of all structures in the 
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US (Potter, 2020), their large scale and material composition still make them important candidates 

for deconstruction. Commercial buildings are typically constructed of concrete and steel, two of 

the most carbon intensive building materials (Sizirici et al., 2021), thus commercial buildings 

contain an immense amount of embodied carbon. Currently, even when commercial buildings are 

deconstructed, concrete and steel is typically recycled rather than reused. While steel can be recast 

into new steel products, concrete is usually downcycled into aggregates for roads or fill, failing to 

lower demand for new concrete production. Several efforts have explored the reuse of concrete 

sections for new construction (Gorgolewski, 2008; Küpfer and Fivet, 2021), demonstrating the 

potential to preserve one of the largest sources of carbon emissions in the building sector (Brütting 

et al., 2019). For both residential and commercial buildings, concrete is the largest material stream 

by tonnage (US EPA, 2018), with much of it coming from the building foundation. Retaining a 

building’s foundation in place for new construction may be an additional method to retain the store 

of embodied carbon (Hertlein and Walton, 2000; Laefer and Farrell, 2015). Again, these emerging 

strategies demonstrate the potential for disassembly of structures typically considered unsuitable 

for deconstruction. 

Additional building projects to be considered by deconstruction advocates include partial 

building removals and interior renovations. Though full building removal generates more attention 

and public resistance, partial building removal and renovations account for a sizeable proportion 

of C&D waste (Cheng and Ma, 2013). Both Shawn Wood, formerly with the City of Portland, and 

Maybo Auyeung of the City of Palo Alto intimated that their deconstruction ordinances may soon 

expand to these categories. Interior renovations yield copious quantities of materials, such as 

appliances and cabinetry that are especially suited for reuse. Given changes in interior design 

preference, interior renovations will continue to represent another waste stream that could be 

addressed through deconstruction and salvage policy. 
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Deconstruction, In Context 

When imagining a sustainable built environment, deconstruction should be considered a 

last resort. For all its benefits, deconstruction, salvage, and reuse is only a step toward a more 

sustainable built environment, and not a silver bullet. Building removal through deconstruction 

still produces an immense amount of waste and materials diverted from landfill through recycling 

are almost exclusively downcycled, which does little to slow material extraction. We must 

reconceptualize buildings as uniquely precious compositions of materials that will always be more 

valuable than the sum of their parts. 

 

Figure 9: Waste hierarchy for treatment of buildings. Developed in collaboration with Dr. Jennifer Minner and the Cornell Just 
Places Lab. 

 
Along with Dr. Jennifer Minner and the Cornell Just Places Lab, a hierarchy for building 

treatments was created to properly situate deconstruction in relation to other building practices. 

This hierarchy draws from other zero waste hierarchies and frameworks developed by Crowther 
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(2001). The hierarchy can be understood as the most preferable (thus ideally most common) 

practice on the top and the least preferable (ideally least common) practice on the bottom.  

Following this waste hierarchy for treatment of buildings, as many buildings as possible 

should be maintained as-in and in-situ for as long as possible. Maintenance of existing structures 

is the most effective, economical, and sustainable building practice available. Understanding that 

places, people, and needs changed, the next three treatments, adaptive reuse, 

expansion/overbuilding, and whole building relocation aim to extend the life of the building. 

Adaptive reuse and expansion/overbuilding maintain much of a building only adapting its size, use 

and form to host new and different activities, while structural relocation offers a relatively low-

waste and low-carbon option that retains the compositional value of a building, only located in a 

new place. These three building treatments are shown to be interchangeable, as they can each take 

varying forms of intensity, which may alter their position in the hierarchy. Finally, and only after 

the first four treatments can be considered impossible, should one consider removal through 

disbanding the composition of materials. Deconstruction is an alternative to mechanical 

demolition, but not to maintenance, adaptive reuse, or relocation. Deconstruction can eke out some 

value by salvaging materials for reuse and employing tradespeople, but disbanding an assembled 

structure is still a net-negative action. Below deconstruction on the hierarchy is demolition + 

recycling and demolition + landfilling which each change assets into liabilities.  

Deconstruction is a net-negative that should not be posited as a virtuous act to justify the 

unnecessary removal of structures, especially when replacing still-functional single-family homes 

with more expensive ones, which is often the case in Portland and Palo Alto. In addition to 

supporting deconstruction, municipalities interested in fostering more sustainable building 
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practices should consider actions to support actions to extend the lifespan of already existing 

buildings, such as affirmative maintenance, adaptive reuse, and structural relocation. 

 
Deconstruction + Reuse 

The goal of deconstruction should be to maximize the reuse of materials for their original purpose. 

By exchanging new materials for reused materials in construction, demand for material extraction 

is tempered, multiplying the benefits of reuse. The promise of deconstruction is highly dependent 

on a robust demand for reclaimed materials. Without an outlet, unwanted salvaged materials pose 

a burden and risk being downcycled or disposed of entirely. Reinvesting the wealth embodied in 

existing materials back into the communities from which they originated has enormous economic, 

environmental, cultural, and social potential (Build Reuse, n.d.). Reuse at a local scale should be 

prioritized to minimize transport costs, retain material wealth within communities, and retain 

vernacular materials and styles locally. Any municipality considering mandating deconstruction 

should consider integrating support for local reuse to close the material loop. This could come in 

the form of support for local reuse material marketplaces, requirement quotas or incentives for 

reused materials in new construction, permitting salvaged materials to serve structural functions, 

or creating a storage and innovation hub such as San Antonio’s Materials Innovation Center. 

 
Shrinking cities and Deconstruction  

 
Deconstruction has been relatively uncontroversial in Portland, Palo Alto and San Antonio 

partially because removed structures are often replaced by significantly more expensive projects, 

meaning any additional cost incurred through deconstruction has a comparatively minimal impact 

on the new owners’ bottom line. In shrinking cities, such as Milwaukee, Detroit, or Baltimore 



 

47 
 

where the city itself has become a large property owner through tax-foreclosure, the city must 

often foot the bill for deconstruction. As seen in the case of Milwaukee, added cost can unravel a 

deconstruction initiative. Shrinking cities must consider alternative approaches to deconstruction, 

as the market forces in Portland and Palo Alto will not hold true. Alternate approaches could 

include scaling back building removals, instead of prioritizing renovation of city-owned structures. 

For example, through an American Rescue Plan (ARPA) Grant, the City of Milwaukee has done 

exactly that, committing $15 million to renovate and reoccupy a minimum of 150 vacant 

foreclosed City-owned houses with the aim of provide home-ownership opportunities for City 

residents (City of Milwaukee, 2022). 
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CONCLUSION 

 As local governments seek strategies to manage demolitions, meet sustainability 

goals, and protect public health, requiring the deconstruction of buildings has become an 

increasingly popular method. As opposed to mechanical demolition, deconstruction has been 

shown to produce less waste, create more jobs, preserve embodied carbon, and suppress the spread 

of harmful fugitive dust. While deconstruction is still less preferable than maintaining, renovating, 

or even relocating an existing structure, it is a much preferable alternative to mechanical 

demolition. 

Four US cities have passed ordinances that require some buildings to be deconstructed, 

with several more in process. The first deconstruction ordinance was passed in Portland, Oregon 

in 2016 after residents protested a wave of demolitions that altered neighborhood character, 

produced substantial amounts of waste, and showered surrounding areas with demolition dust. 

Hoping to not overwhelm the local deconstruction ecosystem and driven by a preference for 

heritage materials, Portland took a prudent approach by including a year-built applicability 

threshold that applied deconstruction to only the oldest and historically designated buildings in the 

city. Two of the three following deconstruction ordinances have been heavily influenced by 

Portland’s approach and also included a year-built applicability clause. Other ordinances in 

progress appear to be taking the same approach. This paper argues that the influence of historic 

preservation on deconstruction has incidentally perpetuated an overemphasis on the importance of 

heritage materials that dilutes the potential of widespread deconstruction. While heritage materials 

should be preserved, current approaches to deconstruction by-and-large overlook the potential of 

deconstruction for newer buildings, leaving much of the building stock vulnerable to demolition. 

Palo Alto has required deconstruction for all full building removals and groups like the Building 

Deconstruction Institute have provided examples of how innovative approaches can produce value 

through the deconstruction of undervalued contemporary construction. 
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This paper asserts that the ultimate goal of the deconstruction movement should be to 

totally supplant mechanical demolition. Deconstruction ordinances are a powerful tool to displace 

mechanical demolition, and phased approaches are likely judicious, but should include provisions 

to eventually apply to all structures and coordinate with other related efforts to create a more 

sustainable built environment. Other methods to stem mechanical demolition should include 

maintenance, renovation, or relocation of existing structures so buildings are not wasted, and 

investment and policy supports for increased local reuse of building materials to close the supply 

and demand loop. 

By challenging early prevailing assumptions, this paper seeks to make deconstruction a 

progressively more viable approach for increasingly more municipalities. The four US 

deconstruction ordinances are assuredly a net positive as compared to status quo, but the movement 

toward a more sustainable built environment is nascent and will continue to require considerable 

study, practice, and maintenance. 
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APPENDIX 

Portland Deconstruction Ordinance
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Milwaukee, Wisconsin Deconstruction Ordinance
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Palo Alto Deconstruction Ordinance
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San Antonio, Texas Deconstruction Ordinance
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