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Introduction 
Penciler is a web-based, site-level, multifamily housing development feasibility tool created by 
UrbanSim through the Startup in Residence program, in collaboration with the San Francisco Mayor’s 
Office of Housing and Community Development. Penciler is currently available in San Francisco, 
Berkeley and Oakland, CA. Intended for use during the site acquisition phase of the multifamily 
housing development process, Penciler gives you a quick picture of the feasibility of a site from a 
building program and financial perspective. Automatically drawing on local site data, planning 
codes, and building codes, you can quickly generate many different building options on a site, 
visualize the options in context, and compare costs and funding for each option, helping to better 
inform site acquisition decisions. Penciler can also help public agencies test and visualize the impacts 
of policy changes on the development feasibility of a site or collection of sites.  

Public sector use cases 
Penciler can help you to understand and visualize the impact of zoning changes on development 
feasibility, or allow you to iterate on policy proposals like density bonuses or inclusionary 
requirements with specific case studies. Originally designed for affordable housing development, 
Penciler can also help you quickly get a sense of the gap funding needed for an affordable housing 
project while taking into account Low Income Housing Tax Credits and rents at different Area Median 
Income levels. Finally, Penciler can help level the playing field between different public and private 
actors involved in the development process, bringing everyone to the table with shared information.  

Project and subscription pricing 
Penciler is priced on a per-project basis, with discounted annual subscription options. A project is 
defined as a parcel or group of parcels selected for feasibility testing. You can create unlimited 
building options within one project. 

As a free trial, you can create building options on 2 different sites.  

Annual subscriptions renew automatically, with a reminder emailed one month prior to renewal.  

Projects included Price

À la carte $149 per project

Up to 5 projects per year $649 per year

Up to 10 projects per year $1,299 per year

Up to 25 projects per year $2,599 per year

Up to 50 projects per year $3,699 per year

Unlimited access Contact us: info@urbansim.com 
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Creating building options 
The core of Penciler is an algorithm that uses constrained optimization to maximize the unit count on 
a site given the zoning constraints of the site and the developer or lender’s building program 
requirements. The algorithm optimizes building typology and unit count given all of these 
requirements, including ground floor commercial retail space. The building layouts generated are 
not intended to replace a more detailed architectural floorplan but rather to give you a sense of what 
unit layout and count would be possible on the site. 

Entering an address 
immediately brings you 
to information on the 
site location, zoning, 
he igh t , and pa rce l 
geometry. You can also 
d i rec t ly se lect and 
combine parcels in the 
map up to 120,000 GSF. 

When creating a new 
building option, you can 
e n t e r a d d i t i o n a l 
information in order to 
m o d i f y z o n i n g 
const ra ints or take 
advantage of loca l 
programs, such as local 
density bonus programs 
or California’s state 
density bonus law. 

 
Zoning constraints are auto-populated by the 
zoning of the site, and you can edit any of the 
variables in order to understand the feasibility 
impacts of different zoning decisions. Quickly 
experiment with different building program 
decisions, like unit mix or ground floor retail. 
Further, if you tend to use similar building 
programs across different projects, you can save 
different building program profiles to your 
account so that these space requirements are 
auto-populated in the future. Add sub-surface 
or podium parking using a parking ratio and 
calculate the cost of adding parking to the 
building program. 
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Visualizing building options 
2D floorplan renderings and 3D building 
massings allow you to visualize the layout and 
massing of each building option. Quickly flip 
through 3D renderings of each building option 
that you have created for a site to see your 
buildings in context. Look at the floorplans for 
each building option and make quick 
modifications to your building program.  

Analyzing the financial feasibility of each building option 
The pro forma analysis tool helps you quickly analyze costs and sources of funds, including analysis 
for Low Income Housing Tax Credits (LIHTC) and income-restricted rents at different Area Median 
Income (AMI) levels. You can input operating period assumptions such as residential and commercial 
vacancy, operating expenses, and expense inflators.  
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You can auto-populate AMI-specific rents by unit type or input custom market-rate rents. You can 
download a 20-year cash flow as a .CSV file that is automatically generated from the operating 
period assumptions. You can add a 
first mortgage based on a specified 
debt service coverage ratio as well as 
enter other sources of debt and 
equity. You can automatical ly 
calculate LIHTC equity as a primary 
source of funds, which includes tax 
credit percentages and pricing 
updated regularly and an automatic 
eligible basis calculation. The 
summary table shows you the costs, 
sources of funds, gap in funding and 
return on cost for each option, 
allowing you to quickly analyze the 
financial impact of different program 
decisions.  

Current functionality 

About UrbanSim 
UrbanSim Inc. is based in Berkeley, CA. We are a company of planners, data scientists, software 
engineers and economists working to build effective planning tools for real world planning  and 
urban development problems. Our tools use data science, simulation and visualization to learn from 
the past, inform the present, and shape the future of communities everywhere.  

To learn more about Penciler, or request a demo of the software, contact us at info@urbansim.com.  

To learn more about scenario modeling with UrbanCanvas Modeler, visit www.urbansim.com. 

The Penciler layout algorithm is designed to 
generate multifamily residential floorplans that 
maximize the unit output given the zoning 
constraints and building program requirements 
of the user as well as ground floor retail and a 
parking massing analysis.  

Current export features:

• 20 year, pre-tax cash-flow in .CSV format 

• PDF export of project summary, including 
visualization and financial outputs 

The following limitations apply: 

• The layout algorithm can generate up to 2 
buildings on one site 

• You can select parcels greater than 3,500 GSF 
and less than 120,000 GSF  

• You can combine parcels up to 120,000 GSF 

• The layout algorithm does not generate 
residential floorplans at irregular angles (i.e. 
parcel sides that are less than 80 degrees 
relative to the front). 
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