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ABSTRACT
The drive towards reductions in carbon emissions in the public policy sector and the push to create energy
efficiency technologies and renewable power sources will lead to changes in the way things are done in
the building sector. The increase of energy efficiency in buildings can lead to cost savings for developers
and help to reduce global carbon emissions. Utilizing newly developed technologies and assessment tools
for monitoring building systems is helping to guide decision-making in the management of making
building improvements.
These improvements have resulted in cost savings, but when the decisions are backed up with credible
data, developers are able to measure and accurately show the benefits of making those improvements.
These cost savings can allow non-profit building developers to more closely meet the goals of their
mission and contribute to their long term success; the net result being an increase in affordable housing.
This paper will describe the assessments of energy use gathered from buildings owned by Artspace, an
affordable housing and art studio space developer and provider that started in St. Paul, and show how
these results contribute to the achievement of their mission and success of the communities it serves.
The following introduction discusses findings published by members of the Intergovernmental Panel on
Climate Change (IPCC) and the American Institute of Architects (AIA) as well as some of the leading
thinkers in the field of energy efficient building design. These findings can help developers plan for
emerging standards and requirements in the future.
Through the body of the paper are the standards used to develop a sustainability plan and the steps already
undertaken by Artspace to reach the goals laid out in the plan. Additionally, five Artspace properties are
profiled and the results of the study on these properties are explained. Following the background and
project methodologies and findings, the paper presents a discussion of actionable steps going forward for
that could save this organization money and help fulfill its mission.
In conclusion, increasing energy efficiency is not only a logical step toward reducing greenhouse gas
emissions, but also establishes a new vision of how we develop buildings and provide ways to meet
affordable housing needs well into the future.
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INTRODUCTION
Many non-profit organizations would benefit from improving the energy efficiency in their facilities;
however, barriers to such improvements include up-front costs and lack of data needed for basic costbenefit analyses. Measuring each buildings energy use and then monitoring building energy use over time
can reveal problem areas of individual buildings as well as provide information needed to set specific
energy performance goals and identify cost-effective improvements. Making these improvements can lead
to long-term savings and increased predictability through operating cost reductions.
Artspace is a non-profit whose mission is to create, foster, and preserve affordable space for artists and
arts organizations; building better communities through the arts. Artspace develops new properties and
acquires of old warehouse buildings, which they retrofit to serve underdeveloped communities in order to
revitalize urban centers and provide affordable housing for artists. However, in order to make these
buildings continue to be affordable during times of high-energy costs, steps need to be taken to improve
energy efficiency and ensure these investments are operating in the best interest of the tenants and
owners.

Thesis Statement
Non-profit property developers can maximize the benefits of making energy efficiency building
improvements by implementing proper energy monitoring and asset management practices, and taking
advantage of funding opportunities.

Thesis Project
For the purpose of this project I worked as an intern with Artspace, a non-profit real estate developer that
creates affordable spaces for artist communities across the nation. I came to members of Artspace in order
to help develop a comprehensive way to inventory the strides towards sustainability they have already
made. Over the course of 3 months I worked closely with the organization to assess the current state of
their building portfolio with the goals of developing a method of monitoring the buildings in order to look
for ways to increase the energy efficiency of the buildings they own.
This led me to starting the process of monitoring their properties energy use over the past two years and
looking for potential funding sources for possible building improvements. Throughout this project I came
across many barriers and challenges to increasing the efficiency of renovated buildings not previously
considered. These ranged from problems monitoring the monthly energy use of various tenants, to
restrictions on renovating historical buildings and incorporating the high cost of improvements within a
limited budget.
This paper will detail the steps that Artspace and other affordable housing organizations can take to
identify, implement, and maintain sustainable energy practices in the buildings that they own. Through
describing the challenges faced by Artspace, and offering affordable solutions to common problems, this
paper intends to show the long-term benefits of energy data assessment in the proper design or redesign of
buildings.
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BACKGROUND
Artspace Company Profile
Artspace was established in 1979 as an advocacy organization focused on providing artists with studio
spaces. They repurposed in the late 1980s, transitioning from advocate to developer, and have developed
36 properties across the United States. They are now one of the leading low-cost building developers for
artists in the country. Their mission is to revitalize depressed urban areas by utilizing the natural creative
and innovative abilities of artists to turn those communities into vibrant urban centers (Artspace).

Programs and Improvements
Artspace programs fall into three broad categories: property development, asset management, and
consulting services. These categories act as a solid base from which they can develop a working
sustainability framework that enables the organization to expand further and remain relevant by staying
ahead of developing trends.

Property development
Development projects typically involve devising strategies for the adaptive reuse of older existing
buildings, although new development properties are the on the rise and comprise a large portion of the
buildings being developed. Artspace’s contribution to developing local communities is apparent through
36 completed buildings and their respective neighborhoods all around the nation (Artspace).

Asset management
Artspace is primarily responsible for its asset management because it owns or co-owns all of the buildings
it develops. The total current real estate owned and managed is worth somewhere in the range of $500
million dollars. Properties are managed internally or by property management companies to ensure that
they are well maintained and continue to be affordable to the intended population of low-and-moderate
income artists (Artspace).
Preventive maintenance, improvement of common areas, and building upgrades are funded using any
revenue that exceeds the buildings expenses. Therefore maximizing revenue through energy efficiency
strategies is crucial to be able to afford the continuance of their offered service.

Consulting services
Artspace also serves the community by acting as a consultant for organizations and individuals interested
in creating affordable housing or improving cultural districts, performing arts centers, and other buildings
often involving historic preservation (Artspace).
Artspace is ready to make another transition and repurpose itself once again. In the service of providing
affordable housing and studio space to artists, a natural progression would be to move towards reducing
costs to clients and stakeholders by improving the sustainability of their buildings. The sustainability
efforts and milestones already achieved by Artspace are evident in many of their buildings. Their Elder
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Street site, in Houston, is where their first partial green roof was successfully built. Their Everett site, in
Seattle, is by far one of the greatest examples of using LEED silver certification to reduce energy
consumption in addition to mitigating rainwater and adopting thoughtful waste management among other
strategies (Artspace).

Artspace and the Triple Bottom Line
The drive to sustainability arises from a conflict between two truths: the perceived infinite expansion of
the market economy and the finite supply of planet resources and services. Sustainability is the balancing
of the triple bottom line of people, planet and profits. The three programs of Artspace’s company model
can coincide with the triple bottom line of sustainable development with some adjustments of their
priorities.
The simultaneous development of the economy, the environment and social equity is the basis for the
future of smart development. A focus on environment also balances the social needs of affordable and
healthy buildings and the economic needs of the company and industry to thrive in times of high-energy
costs and diversified energy sources. This is not new information to this organization, which has since its
inception, developed and revitalized the economies of the communities they serve and worked to create
equity. The potential for Artspace to impact these areas further lies in their commitment of developing
their environmental strategy (see Figure 1).

Figure 1: A checklist for integrating sustainability in projects and project management (Silvius).
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Reasoning Behind Energy Reductions
In this section, I will provide a background for the reasoning behind making energy reductions from the
position of policy makers that propose saving money from building efficiency and producing renewable
energy are only some of the benefits of developing sustainability goals. The larger benefits to making
these changes industry-wide have global implications on climate change and how we will construct
buildings in the future. These changes are significant and those that participate in these changes sooner
rather than later have the opportunity to reap more benefits and lead other organizations going forward.

Impact of Buildings on Global Sustainability
The construction and operation of buildings has a significant impact on energy use and the environment.
Commercial and residential buildings use almost 40% of the primary energy and approximately 70% of
the electricity in the United States (EIA). Electricity consumption in the commercial building sector
doubled between 1980 and 2000, and is expected to increase another 50% by 2025 (EIA). In order to
reduce the impact buildings have on carbon emissions and energy consumption, the development of
commercial and residential buildings needs to incorporate sustainable best practices.
The biggest concern for Artspace, and potentially other non-profits housing organizations, is whether the
up-front costs associated with making these improvements actually result in sufficient long-term cost
savings for the them and the tenants. Rising costs of energy force non-profits to look at how to afford the
operating costs going forward. In response to this quandary, this study deals with reducing the cost and
implementation of new sustainable building technologies, capitalizing on governmental incentives and
increasing long-term return on investment.
In the latest edition of the “Buildings Energy Data Book” it was claimed:
Forty-one percent of U.S. primary energy was consumed by the buildings sector, compared to 30%
by the industrial sector and 29% by the transportation sector. Of the 39 quads consumed in the
buildings sector, homes accounted for 54% and commercial buildings accounted for 46%. Of the
energy sources used by the U.S. buildings sector, 75% came from fossil fuels, 16% from nuclear
generation, and 9% from renewables (DOE).

Figure 2: Current energy consumption rates for the US building sector (DOE).
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The building sector accounts for a large portion of the energy consumption in the United States and
around the world (see Figure 2). The contribution of energy use in buildings towards climate change is
significant enough to start looking at how energy reductions in building operations could affect reductions
in greenhouse gas emissions worldwide. The sustainability movement is to ensure that future generations
can benefit from the same availability of resources that we have on this finite planet, and do it in such a
way, which could lead to a long lasting society.
Towards this end various organizations were created to develop ways of monitoring the planet’s resources
and various industries towards making these changes more manageable, or even possible. Through the
cooperation of various organizations and policy makers, global monitoring organizations were established
such as the Intergovernmental Panel on Climate Change.

The Intergovernmental Panel on Climate Change
First established in 1988 and later endorsed by the United Nations General Assembly through Resolution
43/53, an international group of scientists and experts formed by two United Nations organizations, the
World Meteorological Organization (WMO) and the United Nations Environment Program (UNEP),
convened the Intergovernmental Panel on Climate Change (IPCC). The main activity of the IPCC is to
provide assessment reports at regular intervals consisting of the state of knowledge on climate change.
Throughout their subsequent meetings they discussed and assessed the threat of man-made contributions
of greenhouse gases into the atmosphere and oceans (IPCC).
The IPCC 5th Assessment Report, which was released in phases from September 2013 to October 2014,
confirms the necessity for immediate and sustained global action on climate change. They claim that we
must remain well below the 2 degree centigrade increase of global average temperature above preindustrial levels, to prevent dangerous interference with the climate system (see Figure 3). “A carbon
emissions peak by 2016 and complete phase-out of fossil fuel CO2 emissions by the middle of the century
will be necessary for a greater than 85% chance (high probability) of holding global warming below
2°C.” (Architecture 2030).

Figure 3: Potential scenarios for fossil fuel emissions peaks (Architecture 2030).

Petersen 10
Based off of the reported models developed by the IPCC (see Figure 4), if the world exceeds a 2o C
increase the planet will continue warming and may not be able to return to current levels due to a domino
effect of potential climate issues. The models suggest that there are few opportunities to keep the global
average temp below this level, those that do succeed would need to reach an emissions peak quickly and
zero emissions by the middle of the century (Architecture 2030).

Figure 4: Global temperature projections based off of making carbon reductions (Architecture 2030).

This challenge has led a large coalition of developers and governmental agencies to develop fast-acting
tools and strategies to explore ways of reaching zero fossil fuel emissions by 2050. This led Architecture
2030 to develop the Roadmap to Zero Emissions, described below (Architecture 2030).

Roadmap to Zero Emissions
The Roadmap to Zero Emissions is an approach to achieving zero CO2 emissions in the global building
sector by developing collaborative initiatives and efforts to produce new methods for achieving
compliance to the proposed standards. These efforts plan to help facilitate the transition in accordance
with other industries to develop a world with zero GHG emissions (Architecture 2030).
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Roadmap 2050
Roadmap 2050 is a guide created by Architecture 2030 and the Roadmap to Zero Emissions, which works
to design new buildings and major renovations to meet site energy use intensity (EUI) reductions that
would lead to a global carbon neutral society by 2050 (see Figure 5) (Architecture 2030). Roadmap 2050
shows the projected data of reduction targets for new buildings and renovations that are accomplished by
implementing low-cost to no-cost efficiency and sustainable design strategies and practices, and by
generating on-site renewable power, and/or by purchasing non CO2-emitting energy (Architecture 2030).
The targets for reaching these goals are to have the developed world reduce building energy use 10%
below the national average across the building sector every five years, to become carbon neutral by 2030.
Carbon neutral is defined by the Department of Energy as buildings that use no more energy over the
course of the year than they produce from renewable sources. (DOE) “Toward this end, the U.S.
Department of Energy (DOE) has established an aggressive goal to create the technology and knowledge
base for cost-effective zero-energy commercial buildings (ZEBs) by 2025” (Architecture 2030).

Figure 5: Projections of energy consumption reductions utilizing Roadmap 2050 standards (Architecture
2030).
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Zero Energy Buildings
Although not fully implemented on the street level, policy makers see net-zero energy buildings (ZEB’s)
as a key strategy for meeting these energy and carbon goals. By December 31, 2018, European Union
Member States are leading the charge by acting to ensure all newly constructed buildings can produce as
much energy as they consume (European Commission).
Additionally, The California Public Utilities Commission enacted an action plan to achieve net-zero
energy goals for all new residential construction by 2020 and all new commercial construction by 2030.
Helped by initiatives headed by the U.S. Department of Energy to create the technology and knowledge
base for cost-effective net-zero energy commercial buildings by 2025 (NREL).

EUI and its role in modeling
EUI, which stands for Energy Use Index or
Energy Use Intensity, represents a common
unit of measure by which we can assess the
energy consumption of buildings (see Figure
6). Site EUI is building energy consumed at
the building site in kBtu/ft2/yr. By including
other factors such as source of energy
production or emissions of energy produced,
we can use the EUI metric across whole cities
or countries to determine total amount of
emissions produced or energy consumed
(NREL).
Net-zero site EUI is measuring energy
consumed at the building site; net-zero source
EUI includes the complete power supply
chain; net-zero energy costs refers to the cost
of production and consumption of energy to
be zero; net-zero energy emissions
considers the total energy consumption
Figure 6: describes the relationship between measuring
contributes zero greenhouse gas emissions. energy reductions using EUI and the larger goal of
All zero-energy buildings include a shared determining what qualifies as a net-zero building (NBI).
theme that strives towards lowering
building emissions until zero is reached.
For the purpose of this study, we will look at net zero site energy EUI (NREL).
Consumption of natural gas as compared to electricity for an appliance such as a stove or dryer will
reflect a higher efficiency due to the energy loss in the production and distribution process of electricity.
“Our electric power system operates at approximately 33 percent efficiency. Approximately two-thirds of
the fuel burned to generate electricity is lost in the generation and delivery process and there has been little
or no improvement in efficiency in the electric power industry since the 1960s. Around 5 percent of the
waste is the result of what’s called “line losses”, power leakage that happens as electricity travels from
generator to end user; line losses increase when the system is overloaded.” (Galvin Electricity Initiative)
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It has been stated that there is a loss of about 1/3rd efficiency through production and processing of
electricity and another 1/3rd is lost through the power lines as well. While natural gas is producing energy
with a loss of around 20% from source to site (Galvin Electricity Initiative). Depending on the efficiency
of the appliance used and type of power produced we can have a great impact on energy consumption, as
long as we are able to measure it.
The difference in occupant usage between the different buildings also plays a big role in why it is difficult
to develop a consistent profile to make clear energy use comparisons across the board. For example,
some buildings are used primarily for offices, while artists using industrial tools, such as welders operate
in other buildings. This gives a clue as to what major assumptions are about energy use in a particular
building but makes it difficult when comparing the buildings to each other. Tenant habits also can play a
major role in energy use, from adjusting ambient temperature by opening windows in winter on
overheated upper floors, to leaving lights on for long periods of time in unused rooms, tenants can cause
their own problems that lead to higher bills and energy overuse.
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DEVELOPMENT OF ARTSPACE’S SUSTAINABILITY PLAN
Development of a sustainability plan for Artspace involves different approaches for each of Artspace’s
three program areas of Project Development, Asset Management and Consulting Services. The focus of
this project and paper is mainly for the benefit of managing the energy efficiency of the building
portfolio; however, I will describe the background of the work accomplished in the project and the
sustainability focus of all three programs going forward.
Each of Artspace’s three programs was looked at for this project and this paper will provide descriptions
of the studies performed followed by the results. Later, the paper will present recommendations as well as
funding opportunities discovered in the process.

Project Development
Artspace’s Project Development services are used to develop buildings either through new construction or
renovation. Developing and deciding on a standard of sustainable design guidelines is a key step usually
undertaken by an architectural firm. However, due to fundraising opportunities available to non-profits,
especially arts and affordable housing organizations, the best practices in the design of Artspace’s
buildings are also guided to meet the needs and requirements of the funders, city planners and tenants.

Enterprise Green Communities
Using a designated criteria and framework for project development is essential to developing guidelines
for building best practices. State funding sources require specific sustainable development frameworks for
development of properties. Minnesota state funding also requires adherence to MN B3 2030 guidelines to
reduce greenhouse gas (GHG) emissions.
Enterprise Green Communities (EGC) is an established framework for implementing sustainable building
practices. Like LEED standards, EGC is a step-by-step checklist for meeting requirements in achieving a
widely recognized sustainable building certification.
For most of Artspace’s locations, Enterprise Green Communities EGC is the framework that is required,
and thus it was chosen as the standard for project management procedures for Artspace going forward.
Through meetings and discussions, Artspace is basing its sustainability guidelines on meeting the
mandatory requirements of the EGC Criteria and fulfilling optional criteria based on the specific needs
and benefits of each site (EGC).
The thesis project researched possible frameworks to apply sustainable building criteria. Artspace was
familiar with the US Green Building Council’s Leadership in Energy and Environmental Design or LEED
certification, yet due to limited funding for developmental projects LEED certification was considered
generally unaffordable and unnecessary given it is in line with their current best practices through using
EGC. Additionally, EGC was a generally required criterion for receiving particular state and non-profit
funding. These criteria are standards used to incorporate Green Project Management techniques into
existing best practices; some additional steps towards this goal are to follow project management
guidelines such as GPM Global’s PRISM system (GPM).
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PRISM
PRISM, by Green Project Management is a way of integrating important sustainability steps into a
company’s project management Gantt chart framework, mainly the hiring of a Corporate Sustainability
Manager. However, without this position Artspace’s project management goals can be achieved by using
aspects of the PRISM system framework created by Green Project Management (GPM) specifically for
sustainable development projects. Even though this was developed for large organizations that utilize
detailed flow charts, recognizing the stages incorporated into key areas of the process, Artspace can take
the appropriate steps towards developing more sustainable projects (GPM).
The steps start with:
Ø Defining the organizations sustainability goals
o Defining best practices to be used
o Site specific considerations of project
o Future considerations of project
Ø Developing a sustainability management plan
o By using recognized sustainability guidelines
§ Such as, EGC framework
Ø Developing a multidisciplinary project team
o Including stakeholders including potential tenants in design phase
o Utilizing EGC’s iterative design approaches
Ø Defining the sustainable impact for project
o Refer to the framework used or sustainability plan
Ø Refine the management plan and project plan to adjust to changes
By creating working feedback loops in the execution phase, the project can be re-evaluated and updated,
gaining flexibility and the ability to change strategies in order to increase efficiency and reduce waste.
This is done by revisiting and adjusting the project plan and finally submitting an end-stage report
(GPM). Some of these steps are well-established policies of Artspace but it is good to touch on them as a
matter of best practice.
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Asset Management
Asset management refers to the management of revenue and expenditures involved in Artspace’s
properties as well as ways and means to reduce expenses and generate further revenue. The internship
provided an opportunity to gather baseline energy data for various sites. The information on energy use
and rates for commercial and residential buildings can be used to assess factors contributing to differences
in energy consumption and costs. Building energy management software was used to analyze billing data
from properties from the past two years to establish baselines.

Portfolio Manager
During the internship project, research on prospective frameworks to analyze building performance was
conducted. Due to the no-cost, availability of features, and the interactive nature of the program, Energy
Star’s Portfolio Manager tool was chosen to assess the current buildings. Portfolio Manager is an online
software tool that allows a company to compile data on every building in its portfolio and produces
reports on buildings from energy consumption rates to sustainability design guidelines for third-party
certifiers. This can drive the specific targets and goals for various improvement projects.

Benchmarking
One of the most helpful ways to manage a building more efficiently is to know the areas where energy is
being used, how it is being used and when it is being used. This is to show the areas where savings can be
gained within the building system. The baseline serves as a benchmark for comparing future data.
The facilities in this study are currently in various stages of the benchmarking process. This project
sought to start the benchmarking process and expose any problems implementing this process as a
standard going forward. Throughout the process each stage is continually being reassessed from
supporting energy management, to assessing performance, to evaluating results and reassessing
objectives. In each stage different tools and techniques are used to monitor each facility.

Property Profiles
The properties profiled in this study represent a variety of locations around the country and each building
is very different than the next. The information able to be gathered through this study was sometimes
inconclusive and incomplete; however, we can still glean useful insights from the data. In order to do a
more comprehensive study permissions from property managers and tenants need to be obtained to
request energy consumption rates from electric companies.
These insights and results of the project have led to completed benchmarking of five properties in
Portfolio Manager; along with an additional 5 properties to be benchmarked in the future by outside
agencies. The remaining 26 properties have metering issues stemming from utilities being billed directly
to tenants without means to determine consumption rates of the whole property as well as other
difficulties such as property managers not being responsive to requests. By including a privacy release
clause in the rental contract these difficulties can be avoided.
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This section describes the profiles developed through using Energy Star’s Portfolio Manager in this study.
The 5 specific properties listed in the following pages (see Figure 7) illustrate some of the similarities and
differences across the spectrum of properties Artspace holds and how each one operates to reduce energy
emissions and costs. The data attained can lead to additional strategies to continue that reduction.

Figure 7: Locations of Artspace properties, with profiled properties circled in red (Artspace, “Mission and
History”).
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Hiawatha Lofts
Artspace Hiawatha Lofts
Location:
⇒ 843 Hiawatha pl.
Seattle, MN 98144
Property Type:
⇒ Multifamily Housing
Gross Floor Area:
⇒ 66828 Sq. Ft.
Year Constructed:
⇒ 2008
Development Cost:
⇒ $17.1 million
Architect:
⇒ SMR Architects
Source A: (Artspace)
Photo A: (Artspace)

Intentionally reminiscent of industrial buildings previously common to the northern part of the Rainier
Valley, Artspace Hiawatha Lofts is located in Seattle and Sits on 4,975 square feet of commercial space
and houses 61 residential units. The large windows and extended ceilings are designed to provide ample
day-lighting to keep energy costs affordable. The Seattle Office of Housing developed their equivalent to
LEED certification, SeaGreen Standards, to achieve this higher energy efficiency (Artspace, “Artspace
Hiawatha Lofts”).
Artspace Hiawatha Lofts is an excellent example of how things are done well by utilizing a standardized
framework, such as SeaGreen Standards. With an average weather normalized EUI of 10.1 compared
with the Regional Average of 30.1 (see Table 1, pg. 23) this is a highly optimized building and is
considered operating near net-zero site energy.
The energy use data has been regularly logged since 2008 at Hiawatha Lofts and allows the operations
team not just to monitor but adjust controls and habits in order to maximize efficiency. With purchase or
production of renewable fuel sources this could be a potential net-zero candidate. With the limited
resources of this study there were no fundamental concerns or challenges presented or evident at this site.
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Grain Belt Bottling House

Grain Belt Bottling House
Location:
⇒ 79th 13th st. NE
Minneapolis, MN
Property Type:
⇒ Commercial- Public
Services.
Gross Floor Area:
⇒ 135465 Sq. Ft.
Year Constructed:
⇒ 1997
Development cost:
Architect:
⇒ Boehme and Cordella
Source B: (Artspace)
Photo B: (Artspace)

The Grain Belt Bottling House, which was built in 1906, and the adjacent Grain Belt Warehouse, which
was built in 1910 are vital components of the historic Grain Belt Brewery complex in Northeast
Minneapolis. These matching two-story buildings have yellow brick facades and original large arched
windows.
Artspace’s acquirement of the Bottling House and Warehouse allowed them to preserve nearly 130,000
square feet of studio space for artists and creative businesses that might otherwise become upscale offices
or condominiums. Both buildings were in excellent structural condition, and the Bottling House features a
large atrium used as a gallery and performance space for local artists (Artspace, “Grain Belt Studios”).
The Site EUI at the Grain Belt complex shows that they have made large strides to reduce consumption
(see Table 1, pg. 23). The current year site EUI of 40.6 compared to the regional average of 80.5 shows
the building standards are in line with current best practices and could see even greater savings from
improving tenant habits and rerouting exhaust heat from data center during the winter.
The Grain Belt complex has already attempted to lower their electric costs by installing a solar panel
array, although, they have not received the savings currently necessary to affect the consumption rates on
this site, after the payment term ends in 2016 they will start to receive some savings. Those savings could
further be maximized by regular cleanings especially during winter and even mounting the panels in a
moving array to maximize exposure.
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National Hotel Artists Lofts

National Hotel Artist
Lofts
Location:
⇒ 2221 Market st.
Galveston, TX
Property Type:
⇒ Mixed use
Gross Floor Area:
⇒ 36746 Sq. Ft.
Year Constructed:
⇒ 2002
Development Cost
⇒ $3.6 million
Architect
⇒ Michael Gaertner &
Associates

Source C: (Artspace)

Photo C: Greg Handberg

This important Galveston landmark has been redone by Artspace to serve as the National Hotel Artist
Lofts. Developed at a cost of $3.6 million, the 27 live-work units in the building include affordable as
well as market-rate housing while utilizing the ground floor as commercial space. The National Hotel
project has played an important role continuing the renaissance of an area of Galveston, called the Strand
(Artspace, “National Hotel Artist Lofts”).
The Strand is a National Historic Landmark District consisting of Victorian era buildings that have
become one of the major tourist draws of the city. This historical preservation has brought a beautiful
building up to modern building code standards. The site EUI being recorded at 3.5 compared to the
Regional Average of 40.7 (see Table 1, pg. 23) would suggest that it is operating highly efficiently or is
inaccurate due to missing information. The age of this property would suggest without further research
the latter is most likely true. Further assessment of the property systems and discussion with management
could also shed light on the cause of this abnormality.
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Patchogue Lofts

Artspace Patchogue Lofts
Location:
⇒ 20 Terry st.
Patchogue, NY
Property Type:
⇒ Multifamily Housing
Gross Floor Area:
⇒ 57537 Sq. Ft.
Year Constructed:
⇒ 2011
Development Cost:
⇒ $18 million
Architects:
⇒ Hamilton Houston Lownie
Architects
Gary D. Cannella
Associates
Source D: (Artspace)
Photo D: E. Taylor

Located in Lower Patchogue on Long Island, Artspace Patchogue Lofts is an example of developing
affordable urban housing and workspaces. It includes 45 housing units and 2500 square feet of retail
space. As a potential bridge between the commercial district along the growing community of market-rate
and affordable multi-family housing nearby, this Artspace project represents both economic development
and the opportunity to strengthen a growing arts community. Along with the solar panels recently added,
with funding by MetLife, Artspace should start to see energy costs lower for tenants over time (Artspace,
“Artspace Patchogue Lofts”).
The Site EUI is showing a high consumption rate of 76.3 site EUI, which is 11 points above the regional
average of 67.6 (see Table 1, pg. 23). Considering the limited time and resources, it is difficult to use this
project to find out way this is so high, even when improvements have been made to reduce costs, this may
be explained though further study such as an energy audit.
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Chicago Fire Arts Center

Chicago Fire Arts Center
Location:
⇒ 3749 Chicago
Minneapolis, MN
Property Type:
⇒ Industrial use
Gross Floor Area:
⇒ 5766 Sq. Ft.
Year Constructed:
⇒ 2010
Development Cost
⇒ $1 million
Architect
⇒ UrbanWorks Architecture
Development Consultant
⇒ J. Carlson & Sons
Source E: (Artspace)
Photo E: (Artspace)

This project exemplifies Artspace’s commitment to developing local art communities. The structure, built
as one of the original silent movie theaters in Minneapolis in 1916, was falling apart. After some major
remodeling it is filling an essential niche in the Twin Cities’ arts scene as well as infusing new energy
into the local neighborhood by inspiring businesses to open nearby such as galleries and restaurants
(Artspace, “Chicago Fire Arts Center”).
The energy use data for the Chicago Avenue Fire Arts Center (CAFAC) reflects a large amount of energy
consumption most likely due to the industrial processes at the site engaged in by the artists. CAFAC, the
organization operating the facility, does promote adaptive reuse of materials and sustainability practices.
They also work to share knowledge of traditional arts and crafts in order to preserve them for future
generations and act as a catalyst by participating in positive action in the local neighborhood.
The Site EUI for CAFAC reflects the industrial use demands of the tenants, without further study it would
be difficult to determine other issues leading to this high demand (see Table 1, pg. 23). Through an
energy audit and regular monitoring the consumption at this site can be assessed more accurately.
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Table 1: A comparison of the EUI’s of 5 Artspace properties input in Energy Star’s Portfolio Manager
software using the last 2 years of data as well as the usage data and gross floor area of remaining 5 properties
in this study. (Energy Star)
Property	
  Name	
  

City/Municipality	
  

Primary	
  Function	
  

Gross	
  
Floor	
  Area	
  
(ft

2)	
  

Current	
  
Site	
  EUI	
  
(Kbtu/ft

Current	
  
regional	
  
average	
  
Site	
  EUI	
  	
  

2)	
  

Artspace	
  Hiawatha	
  
Lofts	
  

Seattle	
  

Mixed	
  Use	
  Property	
  

178566	
  

11.2	
  

31.9	
  

Artspace	
  Patchogue	
  
Lofts	
  

Patchogue	
  

Multifamily	
  Housing	
  

57537	
  

76.3	
  

67.6	
  

National	
  Hotel	
  Artist	
  
Lofts	
  

Galveston	
  

Multifamily	
  Housing	
  

36746	
  

3.5*	
  

40.7	
  

Chicago	
  Fire	
  Arts	
  
Center	
  

Minneapolis	
  

Industrial	
  use	
  

5766	
  

86.2	
  

97.4	
  

Grain	
  Belt	
  Bottling	
  
House/	
  Grain	
  Belt	
  
Warehouse	
  

	
  

Mixed	
  Use	
  Property	
  

	
  

	
  

40.6	
  

80.5	
  

Minneapolis	
  

Office	
  

135465	
  
99376	
  
150000	
   	
  

	
  

Office	
  

90007	
   	
  

	
  

Multifamily	
  Housing	
  

11147	
   	
  

	
  

Sailboat	
  Bend	
  Artist	
  
Fort	
  
Lofts	
  and	
  Historic	
  West	
   Lauderdale	
  
Side	
  School	
  
	
  

Office	
  

11500	
   	
  

	
  

Multifamily	
  Housing	
  

11147	
   	
  

	
  

Tashiro	
  Kaplan	
  Artist	
  
Lofts	
  

Seattle	
  

Multifamily	
  Housing	
  

76906	
   	
  

	
  

Traffic	
  Zone	
  Center	
  for	
  
the	
  Arts	
  

Minneapolis	
  

Office	
  

70761	
   	
  

	
  

The	
  Cowles	
  Center	
  and	
   	
  

Performing	
  Arts	
  theater	
  

Hennepin	
  Center	
  for	
  
the	
  Arts	
  

Minneapolis	
  

Riverside	
  Hotel	
  Artist	
  
Lofts	
  

Reno	
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Outsourcing Energy Audits
As described in Table 1, the site EUI’s are compared with each other as well as with the regional averages
based on area code. The EUI’s are automatically weather normalized through the Department of Energy’s
Energy Star program, Portfolio Manager. The benchmarking of the remaining five properties listed will
be handled by outside groups; this process was started at the end of the practicum project and is why no
EUI’s were listed for these properties.
It was decided through meetings that benchmarking the remaining properties should be outsourced to
separate agencies. Some of the agencies were government sponsored and others were private consultants.
The sponsored consultants conduct basic energy audits of properties and have a general interest in the
benefit of the company. They mostly deal with financing through rebate programs or loans.
Subsequently, private consultants conduct more detailed audits while having a vested interest in financial
gains for the company and finance mostly through tax incentives and return on investment. The private
consultant should develop a standardization of operations as well as monitoring assets to reduce overall
costs of building operations.
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Consulting Services
Consulting services involves the outreach and consultations that is the original purpose of Artspace’s
creation. As it has in the past, Artspace will use the knowledge and experience gained through
sustainable practices to contribute to its repertoire of recommendations to clients.

Funding Opportunities
Funding sources come through the forms of loans, grants, tax incentives, and rebates. There are
many state and federal grants available for energy upgrades on existing buildings and new
development. The following section provides a small example for some of the available
programs.
Since Artspace is a non-profit they can take advantage of funding opportunities not available to
other organizations. Taking advantage of these funding opportunities will allow Artspace to
overcome the first-cost barrier. In order to fund the necessary changes to meet energy efficiency
standards Artspace would benefit from continual research into new programs being offered and
follow through with the implementation of funding opportunities.
Grants
The U.S. Department of Energy (DOE) office of Energy Efficiency and Renewable Energy (EERE) has
developed the Better Buildings Neighborhood Program that is part of the Better Buildings Initiative. The
program is working to lower barriers to energy efficiency by sponsoring grant recipients in the
development of existing properties. Through developing these programs the DOE is upgrading more than
150,000 residential and commercial buildings to be more energy efficient, therefore saving consumers
approximately $65 million annually on their energy bills. Individual buildings can receive 15% to 30%
energy savings from these upgrades (DOE).

Loans
The Trillion BTU Energy Efficiency Loan Program leverages public and private money to help
businesses make building improvements to lower their energy costs. The St. Paul Port Authority fully
disbursed the initial $8 million investment from the Minnesota Commerce Department. Those funds were
then leveraged into providing a total of $17 million in energy-savings loans to 32 companies through Xcel
energy (SPPA).
PACE, Property Assessed Clean Energy, is a new way of financing energy efficiency upgrades and
incorporating renewable energy sources into existing buildings. Property owners may evaluate measures
that achieve energy savings that can lead to receiving 100% financing, repaid through a renegotiated
property tax assessment that can last for up to 20 years. By eliminating up-front costs through low-cost
and long-term financing PACE can make it easy for building owners to transfer repayment obligations
upon sale. PACE bridges the gap for organizations that intend to adopt energy efficiency upgrades and
renewable energy projects and are hindered by the initial cost (SPPA).
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Rebate Programs
Companies such as Xcel Energy, a large regional energy company in Minnesota and Colorado, offer
various rebate programs that coupled with other funding sources can significantly reduce the cost
associated with energy savings improvement. Examples of these rebates are listed below. Many other
rebates are available form Xcel and many other energy companies across the United States offer similar
programs.

Efficiency controls
Xcel offers rebates for installing building control systems that allow organizations to manage and monitor
facilities in order to reduce energy use. This rebate would benefit Artspace properties with no energy
consumption monitoring system currently in place, these also tend to be the most expensive properties in
their portfolio (Xcel Energy).
In addition rebates are available for new and updated control systems, adding control points to an existing
system and microprocessor-based controls. In order to analyze the current system in place Xcel performs
audits and conducts studies to reveal the best options for developing these systems within each property
and professional guidance in applying for and receiving these rebates (Xcel Energy).

Self-Directed Efficiency
Minnesota businesses may earn increased rebates by doing their own implementation of qualifying
efficiency improvement projects at their facilities. These rebates are valued on the energy savings attained
through the improvements and is a great opportunity if your business is currently investing in energy
efficiency measures and continual long-term sustainability planning (Xcel Energy).
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RECOMMENDATIONS
Throughout this section final recommendations will be described to contribute to the improvement of
Artspace and its development. Included with each individual Artspace program, the suggestions therein
will follow the results and conclusions of the internship project as well as consulting with Artspace
management on the most feasible and cost effective options.

Project Development
The recommendations for project development include adhering to the commitment to EGC criteria as
well as developing the project management skills through incorporating the GPM techniques and
processes.
GPM global has issued actionable steps (briefly listed above on page 15) to work towards developing a
project sustainably. These action steps could be incorporated with Artspace’s current project management
practices and could lead towards further development of the sustainability process.

Asset Management
Based on the information generated in the study, it would be beneficial to include developing a
comprehensive baseline assessment with site-specific energy use data of each property in order to know
the current state of each property and be able to track buildings over time. This information would give
Artspace the proper information to determine where the current losses and gains are in financial
expenditures throughout the property and portfolio.
Recommendations for Artspace’s existing buildings should focus on energy monitoring. Through the
study it was discovered that most of the buildings in the portfolio are not regularly monitored because the
billing for energy (mainly electricity and gas) is separately billed to the tenant, whether residential or
commercial, and power companies cannot disclose this information without consent from the tenant.
It was discussed that tenant use could be monitored through a privacy release clause in the leasing
agreement. However, if Artspace could meter the main power supply of the electricity or gas separately
(either by a low tech data logger or a high-tech automated interface) reasonable assumptions about
building consumption rates, and even tenant habits, could be made.

Building automation
Building automation such as an automated interface could significantly help with the expense of site
management. Data loggers are not the same as building automation; they simply record data on past
performance such as power coming in from the main. With an interactive dashboard a building operator
could manage the efficiency of a building in real time, therefore making adjustments to building
consumption that could save the company money if regularly monitored. This system could lead to
reducing overall operational costs by:
•
•

Locating where energy loss is coming from within the building
Recognizing practices of operators and tenants that are inefficient
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•
•

Being able to monitor a building’s energy use over time and determine savings of building
improvements
Assessing building conservation needs through energy audit data.

Building Automation is best followed by conducting energy audits of all buildings and completing the
benchmarking of properties by regularly monitoring the energy use, starting with those that have past
meter data. This will give the information to start incremental upgrades and large improvements by
researching and preparing funding sources and opportunities.

Renewable Energy
After conservation improvements are made buildings can reduce their energy consumption further by
producing renewable sources of energy, such as:
Ø
Ø
Ø
Ø
Ø

Solar hot water
PV panels for solar generation
On/off site wind generation
On/off site geothermal
Biomass/biofuel

By making upgrades to more renewable energy sources, such as solar and wind power, Artspace may
further reduce long-term energy costs to clients and tenants. And, by redistributing excess energy back to
the grid, the Artspace properties could create residual income for years to come.

Consulting Services
In further fulfilling its mission, Artspace can greatly expand the beneficial impacts of its efforts in the
other two programs by sharing them with others through their consulting services. Artspace could also
greatly expand its impact by developing more innovative approaches to community development
including community capital financing and attractions.
By involving tenants in this process they can instill a sense of ownership, which could lead to a lower cost
of upkeep and the creation of gardens and other things that contribute to a stronger community bond.

Funding Opportunities
Because Artspace is a non-profit, the organization could take advantage of funding opportunities not
available to for-profit organizations and thus could be a means for Artspace to overcome the first-cost
barrier. In order to fund the necessary changes to meet energy efficiency standards Artspace would
benefit from continual research into new programs being offered and follow through with the
implementation of funding opportunities.
The efforts of an efficiency improvement for Artspace is to reduce overall cost of improvements and
maximize on refinancing opportunities for the long-term financial gain. Additionally, by becoming more
environmental sustainable, Artspace serves as a catalyst by encouraging other organizations to do the
same.
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CONCLUSION
The goal of the project was to start the process of developing a way for Artspace to measure and manage
the energy efficiencies of their buildings. The project developed an approach for improving the energy
efficiency of Artspace’s building portfolio that started with gathering energy use data so the buildings
could be monitored over time. By monitoring these buildings over time, Artspace is able to reduce energy
and resource use. During the project, Artspace undertook serious energy analyses of their buildings,
started the process of refinancing some of their properties and used efficiency improvements to capitalize
on the refinancing.
To provide a foundation for future sustainability successes and strategies, the work discussed in this paper
is only the first step towards Artspace’s development. It's very important to understand the profile of the
building itself (occupant usage, location, etc.) before we can then make energy-use measurements that can
be compared/contrasted, these vast differences in profiles makes the energy-use question and
measurements very complex.
Although making a transition from Artspace’s current best practices towards creating Net-Zero Energy
Buildings is not feasible now, there are steps that Artspace may make to reduce the energy consumption
of their buildings and monitor current consumption rates. Developing a company-wide sustainability plan
would be the logical next step.
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APPENDIX A
Artspace Projects, Inc. - Select Portfolio Summary
Ownership

1
2

Physical

Acquisition & Funding

Res Comm
units Units Comm SF

Acquisition
Cost

2013 Actual

Status*

Ownership Name
Project Name
& Location

State

Yr Built /
Acquired

Type of Construction

S

Artspace Buffalo Lofts Buffalo, NY

NY

2007

Joisted Masonry

60

9

10,000

$

150,000

$

16,000,000

98%

S

Artspace Hiawatha Lofts Seattle, WA

WA

2008

Fire Resistive

61

6

6,000

$

1,700,000

$

15,375,861

97%

FL

2007

Fire Resistive

37

0

-

$

90,000

$

7,500,000

99%

MN

2009

Steel Beam and Masonry

0

5,766

$

510,000

$

837,000

100%

Market Value** Occupancy

3

S

4

S

Artspace Sailboat Bend Lofts Fort
Lauderdale, FL
Chicago Avenue Fire Arts Center,
Minneapolis, MN

5

S

Elder Street Artist Lofts Houston, TX

TX

2004

Masonry Non-comb

34

0

-

$

200,000

$

6,580,000

99%

6

S

Everett Station Lofts, Portland, OR

OR

1998

Fire Resistive

47

0

-

$

200,000

$

5,250,000

97%

7

S

Franklin Arts Center, Brainerd, MN

MN

2009

Joisted Masonry

25

40

80,000

$

1,000,000

$

19,855,000

95%

8

S

Frogtown Family Lofts, Saint Paul, MN

MN

1992

Joisted Masonry

36

0

-

$

403,000

$

4,510,000

96%

9

S

MN

2005

Joisted Masonry

0

58

75,000

$

2,100,000

$

14,711,000

98%

MN

1997

Joisted Masonry

0

112

75,400

$

6,000,000

$

15,252,000

98%

FL

2009

Joisted Masonry

0

1

11,500

$

18,000

$

2,100,000

100%

1

11

S

Grainbelt Bottling House and Warehouse,
Minneapolis, MN
Hennepin Center for the Arts, Minneapolis,
MN
Historic West Side School, Ft. Lauderdale,
FL

12

S

Kaddatz Artist Lofts, Fergus Falls, MN

MN

2004

Joisted Masonry

10

6

8,500

$

1

$

2,921,900

99%

13

S

Kaplan Artist Building, Seattle, WA

WA

2001

Fire Resistive

50

21

21,000

$

815,000

$

15,330,409

95%

14

S

Mount Rainier Artist Lofts, Mount Rainier,
MD

MD

2003

Fire Resistive

45

5

7,000

$

81,000

$

9,505,000

99%

15

S

National Hotel Artist Lofts, Galveston, TX

TX

2000

Masonry Non-comb

27

1

7,000

$

212,000

$

1,800,000

89%

16

S

Northern Warehouse Artists Cooperative,
St. Paul, MN

MN

1989

Joisted Masonry

52

0

-

$

8,600,000

$

16,116,000

97%

17

S

Read's Artspace, Bridgeport, CT

CT

2002

Masonry Non-comb

61

5

7,000

$

1

$

12,962,046

97%

18

S

Riverside Hotel Artist Lofts, Reno, NV

NV

2000

Fire Resistive

29

6

11,000

$

445,000

$

8,750,000

97%

19

S

Spinning Plate Artist Lofts, Pittsburgh, PA

PA

1996

Joisted Masonry

37

0

-

$

550,000

$

5,410,000

99%

20

S

Switching Station Artist Lofts, Chicago, IL

IL

2002

Fire Resistive

24

0

-

$

1

$

5,864,126

94%

21

S

Tannery Arts Center Santa Cruz, CA

CA

2009

Fire Resistive

100

-

$

1,500,000

$

35,000,000

99%

22

S

Tashiro Arts Building Seattle, WA

MN

2003

Masonry Non-comb

0

9

22,000

$

1,200,000

$

3,832,602

99%

23

S

Tilsner Artists Cooperative, Saint Paul, MN

MN

1993

Joisted Masonry

66

0

-

$

300,000

$

13,975,000

95%

24

S

Traffic Zone Center for Visual Art,
Minneapolis, MN

MN

1993

Fire Resistive

0

54

90,000

$

1,450,000

$

11,125,000

80%

25

S

Washington Studios, Duluth, MN

MN

1996

Masonry Non-comb

39

0

-

$

1,390,000

$

13,185,000

96%

26

S

Artspace Everett Lofts, Everett, WA

WA

2010

Fire Resistive

40

0

18,276

$

900,000

$

11,710,000

94%

27

S

Artspace Patchogue Lofts, Patchogue, NY

NY

2011

New

45

2

2,360

$

375,000

$

12,605,000

96%

28

S

Harvester Artist Lofts, Council Bluffs, IA

IA

2009

Joisted Masonry

36

8

5,396

$

1

$

8,355,000

96%

29

S

Artspace Brookland Lofts, Washington, DC

DC

2011

New

41

$

825,000

$

13,000,000

97%

53

S

Cowles Center for Dance, Minneapolis, MN

MN

2011

New with contruction Rehab

0

$

2,000,000

$

45,000,000

30

S

Elgin Artspace Lofts

IL

2010

New Const/Adapt Reuse

55

5

5,800

$

1

$

15,000,000

95.0%

31

S

Karcher

IL

2010

Adapt Reuse

36

0

2,800

$

730,000

$

14,600,000

95%

32

C

PS109

NY

2011

Adapt Reuse

91

2

9,000

$

1

$

52,000,000

33

L

Tannery Phase II; DMAC

CA

2009

Adapt Reuse, Timber frame

0

28

25,000

$

1

$

7,000,000

34

PD

Bell School

LA

N/A

Adapt Reuse

73

$

30,000,000

35

L

Mt. Baker Lofts

WA

2013

New Const

57

12

9,500

$

1,520,000

$

13,000,000

100%

36

L

Minot Artspace Lofts

ND

2012

New Const

34

3

3,100

$

107,800

$

7,200,000

100%

37

L

Jackson Flats

MN

2012

New Const

35

0

-

$

811,000

$

6,750,000

100%

38

C

Artspace Loveland

CO

2014

New Const

34

0

-

$

125,000

$

6,000,000

39

C

Artspace Hamilton

OH

2014

Adapt Reuse, Timber frame

42

2

3,500

$

150,000

$

8,200,000

10

S

Prepared'by'Artspace'Projects,'Inc.

0

0

NA

90,000

12/8/14
Artspace'Portfolio'Schedule.xlsx

100%
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