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ABSTRACT 

Can providing affordable modular construction for city residents revitalize the 

urban fabric of deteriorating neighborhoods?  Many cities are scattered with old 

buildings that once thrived in the hectic environment, but now submit to disrepair.  

Buildings don’t last forever, and cities cannot last without them.  Constant maintenance 

and occasional refurbishing is necessary but can be expensive for many people, 

therefore certain city blocks sit entirely vacant.  Building from the ground up can be a 

more reasonable option in many cases, but I will argue that the proper construction 

methods and community interests for urban environments are not currently being 

implemented in new conventional building construction.  This paper examines modular 

construction to show why it is a good solution for different urban sites, and how to 

make resilient city buildings thrive in mixed-income and mixed-use environments.  

Exploring certain cities, and using Baltimore, Maryland as a template for a new model, 

current mixed-income programs and existing diverse communities are examined to 

show the benefits of a differently structured community.  A variety of case studies in 

cities such as Philadelphia and New York support the argument of utilizing more 

efficient construction technologies and enforcing a strong sense of community to 

stabilize cities and the people who reside in them. 
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INTRODUCTION 

Growing up on the edge of Baltimore City, Maryland I experienced the good 

and bad aspects that cities can provide.  High urban density allows convenient access 

to work, home, and recreation, but many cities become rundown and increasingly 

scattered with poorly maintained and vacant buildings.  While driving towards the heart 

of downtown Baltimore the appearance of the neighborhoods drastically change within 

a few blocks from each other.  Main streets act as clearly defined borders to separate 

these different neighborhoods, and once you step outside the boundaries of one you 

are faced with a completely different atmosphere.  The streets are no longer cleaned, 

buildings are vacant, and people walk the streets without a decent place to reside.  

Baltimore is often referred to as the “Charm City” but the charm is somewhat difficult to 

find throughout the whole city.  There is a lot of rich history and tradition shown 

through the buildings of any city, but it is discouraging in the areas where the history 

deteriorates with the buildings.  How do we provide homes for many income levels that 

will engage the resident’s needs and wishes, last for generations, and assist in the 

sustainability of the surrounding city?  We need to blur the boundaries between 

neighborhoods for more cohesive cities while preventing vacancies from forming.  

Modular construction that engages the community can be the key to doing so.  Not by 

offering affordable standardized buildings, but by providing completely customized 

homes based on standard pieces.  Building modularly is an efficient and more 

affordable way to provide homes for many people, especially in dense, urban areas.  

Modular and sustainable construction practices can eliminate high construction, labor, 
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and energy costs, while offering the ease of customization and addition.  Modules can 

be easily built in controlled environments for proficient construction, and assembled in 

place quickly in any city and for any inhabitant.  This paper examines how sustainable, 

resilient, and inexpensive dwellings through modular construction can provide people 

with a diverse community that will remain in tact for many years to come. 

 

METHODOLOGY 

 To tackle the notion of creating buildings that can last in a city, we must first 

briefly examine how cities evolve throughout history and generally uncover why certain 

areas become neglected.  Through historical research, the reasons that rundown 

neighborhoods develop will be examined in order to prevent similar behaviors.  To 

back up the feasibility of building modularly for affordability sake, I must also look at the 

history of modular housing.  Modular construction has been around since the beginning 

of the 20th century, but it is not used as often as it should be.  It has primarily been used 

in rural environments, and the reasons it hasn’t been implemented in cities needs to be 

addressed, through SmartMarket Reports and news articles. 

 Introducing more mixed income communities in society has been a controversial 

subject with mostly positive outcomes.  The missions of the U.S. Department of 

Housing and Urban Development are analyzed to demonstrate the benefits of 

integrating different types of people together, and how well it actually works in the long 

run.  I also consider a local community in Cincinnati, called Over the Rhine (OTR).  OTR 
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is a historic urban district that has been going through major changes and restoration, 

including the incorporation of mixed-income housing as well as commercial spaces. 

 The main research method used to explore modular and mixed-income housing 

is case studies.  Two projects are discussed: The Stack, a seven story modular building 

in New York City, and Folsom Powerhouse, in Philadelphia, PA, which was not built 

modularly, but is a model for successful mixed-income and mixed-use residences.  

Along with specific case studies, I examine existing companies and manufacturers to 

show some readily available options.  There are many companies in different parts of 

the United States that provide a wide variety of modular and prefabricated housing, 

including Nationwide Homes, Greenpod, and Resolution 4.  It is important to know 

what is currently offered in the broad category of modular building in order to obtain 

certain ideas and successes, or to avoid failures that have happened in the past.  
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CITIES  

 Dense urban design has many advantages, especially when it comes to 

sustainability and convenience.  The introduction of the American Interstate Highways 

after post-World War II allowed for inexpensive housing to be developed in rural areas, 

initiating suburban neighborhoods.  It was necessary to house many American soldiers 

and their families around 1950, and it started a trend that spread the population out 

across the country and drastically increased the dependency of fuel.1  Suburbs 

encapsulated the American dream, and people continued to leave the heart of the 

cities, abandoning many buildings.  During the 1980s-90s, energy was very inexpensive 

and led to an increase in production of much larger homes and large corporate 

buildings outside the city lines2.  Housing prices dropped in major cities and many low 

and middle-class families moved into homes they could not afford to maintain.  New 

construction should be resilient enough to withstand the amount of maintenance 

required should be reduced to account for any type of resident for a sustaining and 

more efficient city.   

 

WHY MODULAR CONSTRUCTION? 

There are many benefits of prefabricated modular construction in terms of 

efficiency and cost.  Construction of modular units occurs offsite in a closed factory 

environment preventing all weather related issues, allowing people to work on 

																																																								
1	David Bergman, Sustainable Design: A Critical Guide (50).	
2 Bergman (258). 
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inclement weather days, and even into the night if necessary.  It is much quicker to 

build multiple standard pieces at the same time, with a reduced chance for mistakes 

because the same parts are assembled in a more organized way.  When the modules 

are finished and transported to the site, it is much quicker to assemble the pieces 

together resulting in a lot less noise and disruption for the surrounding neighbors.  The 

faster construction time minimizes construction and labor costs for a more affordable 

and simple construction process on and offsite. 

Modular construction has been around for over a century, but has never become 

very popular despite its many advantages.  It was primarily used in rural areas to avoid 

contractors from traveling long distances every day.  The highest percentage of 

modular building was seen in 2009, according to the NAHB Research Center, where 

2.8% of the total home production were modular single-family homes, and 0.8% were 

multifamily buildings,3 for a whopping total of 3.6% of all home production.  Over the 

past century, prefabrication has been associated with mass-production and has the 

implication of cheap, poor quality, cookie cutter homes and this gives modularity a bad 

connotation.  Standard, modular pieces can be put together in a variety of ways for 

customized homes for individual clients, but are simply built with higher efficiency. 

Building modularly does in fact have limitations that need to be taken into 

account.  The sizes of each module are limited by the width of the roads and the trucks 

carrying them from the factory to the site, so grand rooms are typically better suited 

with on-site construction.  The design of the building must be based off of modules, 

																																																								
3 John Caulfield, Urban Infill Could be Key to Boosting Modular's Meager Market Share 
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which can limit certain unique shapes and forms, however modular and typical 

construction can be mixed to achieve many designs, while still keeping the cost down.  

It is still unknown how large modular buildings can be constructed, but it looks hopeful 

that it is a feasible construction method for any sized building.  For example, the new 

modular development of Atlantic Yards, Brooklyn, New York has been struggling during 

the construction of the 32-story B2 Brooklyn Tower.  It was taking much longer than 

anticipated to assemble the factory-built modules due to certain design flaws, lack of 

knowledge of the particular construction method, and it ultimately led to major money 

issues and a lot of finger pointing between the developer and contractor.  Construction 

was shut down to settle the dispute, but it will be continued after adjustments are made 

to the tenth floor.  The tolerances were designed too tight for such a large-scale 

project, making it necessary yet extremely difficult to fit the pieces together perfectly. 

For projects at a smaller scale than a skyscraper, modularity is definitely a great 

way to build in the city.  For maximized efficiency and limited travel distance, a 

temporary shop could be set up closer to the site to put smaller pieces together.  This 

could also promote awareness and interest of the new system for increased production.  

If city residents have the chance to get involved, it could give people knowledge and 

direction towards a trade and a better future. 

 

Social & Economic Environment 

 I was first inspired by Baltimore to introduce a mixed income housing aspect to 

continue striving towards a more cohesive city.  Baltimore neighborhoods are extremely 
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distinct and either filled with rich families in large houses on the outskirts, young 

business professionals closer to the center of the city, or poor families living in 

dilapidated or government properties dispersed throughout the city, especially in East 

and West Baltimore.  Tensions exist between neighborhoods segregated by income 

level.  Mixed-income can create more stable and comfortable communities where 

people from all backgrounds can learn from one another. 

A drawback of many cities is the incorporation of low-income project housing 

areas that does not create the necessary diversity for stable communities.  Crime 

increases in these areas and it is difficult for residents to leave.  After many decades of 

promising solutions for housing low-income families, government programs have 

realized that low-income and very low-income housing solutions just don’t work very 

well.  “Economically and socially, mixed-income housing is believed to create a stable 

environment for low-income residents.  Politically, mixed-income housing is more 

‘acceptable’ than low income housing because it is not linked with the social problems 

often associated with poverty.”4  The U.S. Department of Housing and Urban 

Development (HUD) released a document explaining mixed-income housing and the 

HOME Program in 2003.  It provides assistance in developing “financially viable and 

socially stable mixed-income housing.”5  

 An article in the Cincinnati Enquirer was written March, 2015, called “This grand 

OTR experiment is about all of us”.  It studied a one-block stretch of Over the Rhine, 

																																																								
4 U.S. Department of Housing and Urban Development, Mixed-Income Housing and the HOME 
Program	
5 Ibid. 
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where many buildings that have been vacant for years were finally restored and highly 

upgraded.  It is a block of Republic Street, where a teenager was shot and killed by a 

police officer in April of 2001.  The anger from the incident remained in the 

neighborhood for years after.  After countless riots and nonstop crime, things needed 

to change.  The neighbors who had lived in the area for years as well as the new 

residents stated that the crime in the neighborhood has gone down dramatically.  That 

one block had been considered the most dangerous block in Cincinnati back in 20016, 

and it seems to have turned the corner.  

 

CASE STUDIES 

Large modularly constructed buildings have been popping up in New York City 

since The Stack was put together in 2013.  It has been a construction method used for 

smaller scale projects in the city, including row houses for low-income families, but 

never seen for such large buildings.  New York City has very high construction costs, 

and modular construction allows builders to cut prices by 20-30%.  The former Mayor of 

New York, Michael Bloomberg, advocated for more modular projects in the future: 

“Modular construction…is faster, less expensive, allows for high levels of quality control 

and significantly reduces waste and truck traffic. It’s also safer for workers as 

construction is done inside in controlled environments.”7  The Stack is seven stories tall, 

																																																								
6 John Faherty and Liz Dufour, "This grand OTR experiment is about all of us," Cincinnati 
Enquirer 
7 Modular Building Institute, New York City Turns to Modular Construction to Solve Housing 
Needs 
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made out of 56 modules that were built in a factory in Pennsylvania.  It consists of 28 

rental apartments, including studio, one, two, and three bedrooms with 19 different 

floor plans to choose from.  A small construction management firm, Jeffrey M. Brown 

Associates, designed it along with Gluck+, a better-known construction and 

development firm.  Gluck+ describe themselves as “Architect Led Design Build” and 

are focused on change and innovative solutions while trying to incorporate more 

modular housing for a long time. “Factory construction offers builders controlled 

weather conditions, better supervision and the opportunity to offer more stable jobs, all 

of which ‘lead to better quality construction.’”8  The construction of the building took 

just about a month, with eight ironworkers, a crane operator, and half-a-dozen 

miscellaneous helpers.  All the parts were assembled from June 20 to July 18, 2013, but 

the façade and finishing touches weren’t finished until three months after that.  Some of 

the amenities the building offers include a high-tech virtual doorman, a building-wide 

video intercom system, a central laundry facility with pre-wired units for personal 

machines, private terraces along with a community courtyard, private storage and bike 

storage, and it is located just a couple blocks from the subway.  New York City is the 

perfect place to build modularly, and Peter Gluck is glad to finally be a part of it: 

"Building any building is a nightmare, but this was not a nightmare. Given that this is 

the first one we've ever done, this went amazingly smoothly."9 

																																																								
8 The Stack, directed by Gluck+, 2013. 
9 Chaban, Matt. "Modular Apartment Building Rises in 19 Days." 
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In Philadelphia, a long block was recently redesigned for a new mixed-income 

and mixed-use community, called Folsom Powerhouse.  It is a traditionally built, eco-

friendly stretch of 31 residential units with commercial space incorporated on the corner 

of 18th and Folsom streets, just minutes away from the heart of the city.  There is a mix 

of two-story duplexes either with full backyards or a roof deck, and four-story 

townhomes with an attached roof deck.  ISA Architects designed the project, while 

Postgreen Homes and Equinox Management & Construction LLC teamed up for 

construction.  The project was requested by the city to convert a vacant city-owned 

property into mixed-use and mixed-income housing, and it has been successful so far.  

It was built in two phases, and due to its popularity, every home in Phase I was presold 

before construction even started.  Its residents are of different income levels with a 

common interest in “ecological urbanism”10 and the entire project is aimed towards a 

community driven lifestyle.  Revitalizing the streetscape was an important goal that was 

carried out by the design of “super-stoops”11 and the incorporation of benches on the 

sidewalk.  There is an organic vine pattern cut into steel sheets that was used for the 

railing on the super-stoops and benches to create a cool urban streetscape and 

encourage outdoor use and community interaction. 

 Sustainability is a crucial aspect that makes the Folsom Powerhouse project so 

successful.  The buildings exhibits energy-efficient design with high insulation, triple 

pane windows, healthy indoor air quality, and advanced storm water management 

																																																								
10 Postgreen Homes, Folsom Powerhouse 
11 Brian Ledder, Postgreen Homes Blog: Project Update 
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practices.  The buildings in Phase II are equipped with a photovoltaic system that’s 

energy is shared between all tenants.  Each homeowner is expected to save $20,000 in 

energy costs throughout the next thirty years.  Chad Ludeman, the President of 

Postgreen Homes is highly concerned with sustainability: “The Powerhouse name is 

indicative of our commitment to extreme energy efficiency, giving residents the power 

to live with community and environmental consciousness in mind.”12  Other than the 

cost-savings the residents will see, the construction company will also see some 

beneficial cost implications.  Equinox will receive $850-$1,000 per home from the 

Philadelphia Energy Company (PECO) Smart Builder Rebates for meeting Energy Star 

standards for all of the homes. 

 Another important feature that may have resulted in Folsom Powerhouse’s 

success is its customization options.  You can choose what kind of home to live in, 

whether you want a roof deck or a full backyard, and you can also choose almost 

everything that goes into that home, at a certain price.  There are base options, and 

there are other options you can choose from for an additional flat rate or a per square 

foot basis.  This adds to the appeal of the units, but even when the base units are 

inexpensive, too much customization adds up quickly.  For example, the base flooring is 

a White Oak for no extra cost, but you can choose different flooring for an extra $1.50 

per square foot.  That doesn’t sound like much, but when you have 1,500 square feet, 

your new flooring is going to cost $2,250.  When more than one additional option is 

checked, the unit will not remain very affordable.  Is this the best way to create 

																																																								
12 Equinox Management & Construction LLC, Equinox MC: Folsom Powerhouse 
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customization?  There are better ways to engage the client’s amenities and aesthetic 

preferences without cutting out the architect’s job or providing a deceptive amount of 

choice. 

 

EXISTING COMPANIES 

There are many different forms of modular construction, including mass-

produced pre-fabricated homes, pick-and-choose house sizes and room types, and 

even a combination of modular and standard construction.  The form of modular 

building that I find the most interesting is using standard built modular blocks and 

arranging them in completely different ways based on individual clients. 

Nationwide Homes is a company that has been producing modular homes all 

over the country for over 50 years, when a home could be bought with a five dollar 

down payment.  They stuck to the trend at the time and built large houses as big as 

5,000 square feet for rural and suburban lots.  In 2011, they finally started scaling down 

the sizes of their houses to adapt to people’s needs.  They designed homes that were 

between 1,500-1,800 square feet with selling costs between the high $60s-$120 per 

square foot.  This appealed to the new economic state, but they also introduced a new 

urban infill series called Renew Avenue that was intended for narrow lots to expand to 

more sites.   These houses are still not designed to be narrow enough for inner-city lots, 
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and are more appropriate for suburban areas.  There are a few available houses that 

could be adapted for a city, but Nationwide mostly caters to suburban living.13 

Greenpod development is a firm located in Seattle that designs modular homes 

with healthy interiors.  They offer custom homes, and pre-designed “pods” with the 

ability to join and stack multiple pods.  They focus on low impact and efficient design, 

clean water and air, natural light, temperature control, and “art that you live in”.  They 

have multiple product lines, including the WaterHaus line, which was the first to explore 

healthy interiors.  This particular line includes movable walls, cost-efficient lighting and 

interior glass to maximize smaller spaces and reduce the environmental footprint down 

to 450 square feet.  All homes can be factory-built and transported as a whole house, or 

a kit of parts to be assembled on site.  For tight budgets, you can choose an efficient 

home that complies with both budget and needs.  Similar to the Folsom Powerhouse, 

you have a many customizable options to choose from for higher budgets.  These 

houses are designed primarily for Washington residents, with cabins tucked into the 

woods and even floating houses.  The notion of healthy interiors is being implemented 

in already healthy environments, but healthy interiors would be even more beneficial in 

cities where clean air is less prevalent.14 

A more personalized company, Resolution: 4, works with individual clients to 

produce completely custom homes that are just built modularly.  They do not mass-

																																																								
13 Nationwide Homes, About Nationwide Homes, 2015, http://www.nationwide-homes.com 
(accessed April 25, 2015). 
14 Ann Raab, Greenpod Development LLC, 2015, http://www.greenpoddevelopment.com 
(accessed April 25, 2015). 
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produce their homes, but they have standard shapes and plans that can be individually 

personalized.  They have a variety of series: single wide, double wide, triple wide, T & Z 

shaped series, and a courtyard series.  Within the series, there are options of how many 

modules are needed and a variety of ways they are put together.  These homes are 

designed for optimum efficiency for production with flat roofs and simple modern 

forms.   

“Through extensive research and design, Modern Modular provides a full line of 
houses to fit different uses...  Through a focus on modular living units, houses 
are fully customizable to meet functional requirements of different locations and 
climates, and the specific needs of different households.  Homes are easily 
expandable and transformed, allowing Modern Modular homes to grow and 
adapt to its residents.”15 
 

This statement on Resolution: 4’s website captures many things I want to accomplish 

while designing for individuals in a standardized way.  Complete customization and 

adaptability allow homes for many different lifestyles in any city. 

 

WHERE CAN WE GO FROM HERE? 

 Cities constantly have new projects in an attempt to revitalize an area or to 

provide new amenities that will bring more money to the city.  Many of these projects 

are built on large subsidies and giveaways that take funds and resources from 

foundation government operations including infrastructure and schools.  A major 

project was proposed in 2013 for a large mixed-use development on the last large plot 

of open land in the Baltimore Harbor.  Named Harbor Point, the proposed three million 

																																																								
15 Resolution: 4 Architecture, The Modern Modular, 2015, http://re4a.com/ (accessed April 25, 
2015). 
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square foot complex will include close to ten acres of open space, with separate 

buildings for retail, residential, hotel, and office space.  This project could only happen 

with considerable subsidies, tax breaks, and other giveaways, sparking disapproval from 

many Baltimore residents.  Harbor Point is located very close to Harbor East, a fairly 

new, upscale mixed-use neighborhood.  City residents would highly prefer that the 

government focus on areas in terrible condition at a smaller scale before taking on such 

a large project that is expected to fail.16  The project-manager and president of the 

Beatty Development Group, Michael Beatty, argues against subsidies and tax breaks for 

an “equal playing field for everybody”17 and proposes that the tax rate should be 

significantly reduced to increase property value: “The assessments of those 

neighborhoods will go up right away… Reduce the tax rate, and the value will go up.  

People will invest more.  The city will get more revenue.”18 

I can change the urban environment at a smaller scale by creating a system of 

designing customized modular homes that can be implemented in any urban setting.  

This system will include retail for the ability to give jobs to the neighborhood and 

revitalize the area, and it will cater to a diverse group of people.  Clients can choose 

what kind of rooms are necessary and how many to determine the number of modules, 

and clusters of modules can share certain amenities.  While taking a certain amount of 

																																																								
16 Nick Gillespie, Baltimore's Long History of Failed Development and Urban Renewal, ed. Nick 
Gillespie, Reason Foundation, April 28, 2015, (accessed April 30, 2015). 
17 Mark Reutter, Cutting property taxes is essential to city’s future, March 12, 2012, (accessed 
May 4, 2015). 
18 Mark Reutter 
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politics into consideration, I will search for the best solutions for strong and cohesive 

communities to rejuvenate cities and their inhabitants. 

 

SITE ANALYSIS 

Baltimore City was once filled with industrial factories with a major cargo port 

and was considered the second-largest entry point for immigrants.  The loss of many 

factories meant the loss of 100,000 factory jobs that left the residents and the 

government in search of income.  The harbor consisted of abandoned warehouses until 

the late 1970’s, when a major redevelopment project was proposed to revitalize the 

inner harbor and turn it into a tourist attraction.  While there was an increase of tourists, 

the city residents continued to leave.  Mainly due to the ridiculously high 2.2% property 

taxes and poor living conditions in the city, Baltimore has lost about 300,000 residents 

since 1960.  People are still leaving, about 1,000 per year19, including municipal workers 

and police officers.  The amount of crime in the city is often paralleled with the fact that 

77% of police officers live outside city lines.20 

Cities all over the world have their issues that stem far beyond architecture and 

urban planning.  There are a number of political and economic reasons for the less than 

ideal conditions in Baltimore city that need to be addressed before the city can reach its 

maximum potential.  According to the United States Census Bureau, 1 in 4 Baltimore 

																																																								
19 United States Census Bureau, USBC Baltimore City, MD, March 31, 2015, 
http://quickfacts.census.gov/qfd/states/24/24510.html (accessed May 1, 2015). 
20 Open Baltimore, Baltimore City Employee Residency by Agency, June 30, 2012, 
https://data.baltimorecity.gov/City-Government/Baltimore-City-Employee-Residency-by-
Agency/b2y4-vd6j (accessed May 1, 2015). 
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residents live below the poverty line, with a 1 in 5 unemployment rate.21  I am not 

attempting to solve the governmental issues and crime that cities face, but new 

community oriented architecture in our cities can inspire its people and maybe even 

inspire different governmental policies.  The community can have the opportunity to be 

actively involved in the construction process with teaching and job opportunities, giving 

underprivileged residents a chance to improve their city and individual lives.  By 

providing anyone with a job as well as a comfortable place to reside, crime can 

potentially decrease while city income increases. 

																																																								
21 United States Census Bureau, USBC Baltimore City, MD	
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