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The purpose of this study was to assess the feasibility of implementing Arc and BREEAM In-Use as turnkey tools 
to help Colorado State University (CSU) benchmark, analyze, and achieve its operational and sustainability 
goals. Arc and BREEAM In-Use are existing building benchmarking systems that assess building performance, 
supporting building and portfolio managers in strategically operating, maintaining, and continuously improving 
performance. In this study, the Institute for the Built Environment (IBE) at CSU assessed and compared 
the feasibility and utility of Arc and BREEAM In-Use for benchmarking and tracking building sustainability 
performance at CSU. From May through December 2018, IBE used both Arc and BREEAM In-Use to benchmark 
the performance of CSU’s Willard O. Eddy Hall. This report summarizes the comparative efficacy of Arc 
and BREEAM In-Use in supporting institutional sustainability goals, long-term cost savings, and management 
decision prioritization.

This study would not have been possible without funding from Colorado State University’s Facilities 
Management and CSU’s Energy Institute. In addition to funding, CSU Facilities Management’s Stacey Baumgarn 
and Carol Dollard were essential partners, contributing time and expertise to help IBE’s evaluation, in service of 
CSU’s sustainability goals. We’d also like to recognize BREEAM® USA’s Director of Operations, Breana Wheeler, 
and Arc Skoru, Inc.’s Gautami Palanki, Scot Horst, and David Marcus for providing support and ensuring the 
technical accuracy of the study and this report. Finally, thank you to the following individuals for providing a 
critical review of this paper:
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Building operations and maintenance involve significant risks. Lower-performing buildings are typically leased 
or appraised at lower premiums2. With increasing operational costs, increasing market demand for higher-
performing buildings, and a gap between building management policies and 
actual performance, it is clear that building performance benchmarking can play a powerful role for today’s 
building owners3. 

Performance benchmarking is the process of measuring, monitoring, and comparing a building’s current 
performance data, such as monthly or annual water and energy use, with its established baselines. Benchmarking 
enables comparisons of a building’s performance with its historical performance and with the performance of 
similar building types2. Annually, approximately one percent of the U.S. building stock is newly constructed 4. 
Existing building stock represents the majority of buildings and, therefore, offers the greatest opportunity for 
operational savings and sustainability improvements. The recognized need for and use of benchmarking tools 
has grown substantially since 2010. Yet, building managers still face challenges in managing and improving the 
performance of existing buildings, primarily due to challenges in measuring and tracking performance. 

Real estate investment trusts, municipalities, and other organizations that own and manage multiple buildings 
often use a utility management tool such as ENERGY STAR® Portfolio Manager® (an online utility tracking tool), 
EnergyCAP (a utility database management software), or Utility Manager to track utility consumption costs and 
trends. Benchmarking systems enable more effective and efficient analysis and management, support sustainable 
building certification (e.g., LEED EB O+M, WELL), and drive continuous improvement in energy and cost savings. By 
taking a targeted and actionable approach to performance tracking using existing building benchmarking platforms, 
building owners and managers can best manage, analyze, and prioritize facility improvements.

U.S. -based Arc was released in December of 20165. UK-based BREEAM In-Use was launched in the U.S. in 2016 
after having been widely used in the UK and other nations since 19906. Both Arc and BREEAM In-Use consist 
of an online platform to collect, analyze, and benchmark building and building user data including energy use 
and consumption, greenhouse gas emissions, water consumption, and waste. Both support building managers in 
identifying efficiency opportunities and improving operational and sustainability outcomes. Both systems include 
sections that go beyond the typical energy and water data analysis (e.g., human experience) included by other 
leading benchmarking tools. Though not a required result, both Arc and BREEAM In-Use also provide a path to 
green building certification.  

CSU has used ENERGY STAR Portfolio Manager, 
EnergyCAP, and FAMIS, a software that automates 
work-order management and is currently transitioning 
to Asset Works7. CSU’s campus has 33,000 students, 
7,000 employees, and over 120 million gross square feet 
of building space, including many building types and uses. 
Located in Fort Collins, Colorado, CSU oversees the 
operations and maintenance of over 400 buildings and 
pays nearly $20 million in annual utility expenses. CSU’s 
2010 Climate Action Plan established the institutional 
goal of carbon neutrality by 2050, and the University 
has pledged to use 100% renewable electricity by 
2030. CSU is actively engaged in the delivery of high-
performance new buildings, as well as increasing 
efforts of recommissioning and retro-commissioning 
existing buildings to manage energy use and costs. 
CSU Facilities Management is staffed with a variety 

The process of building performance benchmarking can unlock opportunities to decrease operating costs while 
providing a point of comparison to a single building’s historical performance or that of similar buildings. Across the 
United States, cities are passing building performance disclosure policies that require building owners to openly 

measure, track, and report energy, water, and other building performance indicators 1. The Building Research 
Establishment (BRE) and, more recently, Arc Skoru, Inc., and Green Business Certification (GBCI), Inc have 
developed benchmarking systems that measure comprehensive building performance using impact measures for 
water and energy consumption, air quality, indoor comfort, waste, transportation, and more. Arc and the Building 
Research Establishment Environmental Assessment Method (BREEAM) USA’s BREEAM In-Use are two of the 
newest benchmarking systems for existing buildings in the United States; in 2016, they joined more than eight other 
benchmarking systems on the market. Of these systems, the one that best serves a facility or energy manager 
depends on building stock conditions and the organization’s goals.
 
This study compares the ease of use of Arc and BREEAM In-Use, and assess the utility of each in helping Colorado 
State University (CSU) and CSU’s Facilities Management Department to better track and analyze building 
performance to advance CSU’s sustainability and facility performance goals. In doing so, the study team also 
assessed the relative strengths and weaknesses of each system to inform decisions made by the broader industry 
regarding their use.

The outcomes of this study illustrate that BREEAM In-Use offers detailed, extensive evaluations of a building’s 
performance and management. In contrast, Arc offers a condensed, simplified assessment of a building’s key 
performance indicators. IBE recommended that, while both tools provide good and relevant data, the 2018 
version of Arc offered a data gathering process and clear results that would best integrate with the campus’ 
current procedures and staffing. This report provides further detail about the accessibility of required data inputs, 
efficiency of each platform’s data upload functionality, and relative alignment with CSU Facilities Management’s 
current building performance procedures.

EXECUTIVE SUMMARY INTRODUCTION

Figure 1. CSU’s total energy use versus building gross 
square footage over time
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IBE and CSU Facilities Management used the following criteria to select the study building:

1. Has existing access to metered performance data for all utility services
2. Is not currently certified under any environmental benchmarking scheme
3. Contains no labs or food concessions (BREEAM In-Use can accommodate labs and food concessions; Arc 

cannot)
4. Represents the average size of a CSU building
5. Possesses the usage characteristics of a typical higher education facility

The team selected Willard O. Eddy Hall, a 69,512-square-foot classroom and faculty office building constructed 
in 1963 and retrofitted in 2014. Throughout the study, the team gathered building-specific data via various 
resources, such as metered utility data, transportation surveys, and relevant construction drawings and 
specifications. Representatives from both Arc Skoru Inc. and BRE were engaged from the start of the study and 
reviewed a draft of this report. Neither organization provided special support that could have skewed study 
methodology and outcomes.

From building registration to unverified performance scoring, IBE assessed logistics, the benchmarking process, 
and performance results.

• Logistics: Costs, registration process, minimum data requirements, and performance measurement 
time periods

• Benchmarking Process: Time investment, number and type of stakeholder inputs required, and ease of 
data gathering

• Benchmarking Results: Ease of score interpretation, benefits and value to campus facility managers, and 
how the results can inform management decisions

FEASIBILITY STUDY
In 2018, IBE conducted a seven-month study on one classroom/faculty office building on the CSU campus. 
The project team used both the Arc and BREEAM In-Use online benchmarking systems to obtain unverified 
performance scores for the same building and to assess performance against the key indicators of energy, water, 
waste, and transportation.  While the systems include indoor air quality and occupant satisfaction tracking, the 
scope of the study did not include these measures. While each program offers a path to building certification, 
the study did not analyze the efficacy of achieving certification with either system. To maximize the comparability 
of the two systems within a limited timeframe, not all components of each system were completed and roughly 
equal hours were spent completing each assessment. No data was entered for Part 3 of BREEAM In-use nor the 
occupancy component of Arc and are therefore not included in the the benchmarking performance scores. 

of professionals in the engineering, facility operations, and resource management fields who have successfully 
maintained facilities and building resources while observing a 22% increase in gross square footage and a 1̀ .5% 
increase in student enrollment annually over the past decade8  (see Figure 1).

METHODOLOGY

ARC & BREEAM 
IN-USE OVERVIEW 

Arc is offered by Arc Skoru Inc., a company created by 
Green Building Certification, Inc. (GBCI). Arc directly 
supplements the U.S. Green Building Council’s LEED 
green building certification program. LEED has been 
in the global market for over 16 years, adopted across 
165 countries with more than 2.2 million square feet 
certified to LEED every day9. Arc integrates with the 
LEED certification path and other industry tools to 
support broad adoption of performance benchmarking 
practices. The benchmarking platform is intended 
to enable platform users to compare performance 
measures, use those measures to develop green 
building strategies, and provide a path to earning the 
widely-recognized LEED certification if desired14. 
Using Arc, users can choose to pursue an unverified 
performance score, comprehensive performance score 
verification, and/or LEED project certification9. Arc 
performance measurements are based on voluntary 
data provided for Energy, Water, Waste, Transport, 
Materials, and Human Experience categories.

Arc Background SCORING BASIS
Both platforms provide categorical scores 
meant to identify aspects of a building that may 
be under-performing, and therefore warrant 
attention, maintenance, improvements, and/or 
retro-commissioning. Building use and occupant 
characteristics drive the benchmarking scores 
produced by Arc. The scores also reflect performance 
in relation to buildings of similar use-type, square 
footage, and number of occupants. BREEAM In-Use 
scores are based on asset type and gross internal 
area. BREEAM In-Use benchmarks are based on a 
global dataset of 30 years of building science research 
according to space types, with baselines reflecting 
the ideal performance of a building of that type and 
size. BREEAM In-Use’s scoring output provides an 
unverified score for each category and a rating for 
overall performance, indicating how close the asset’s 
performance is to international best practices12. In both 
Arc and BREEAM In-Use, performance benchmarking 
does not involve third-party review, such as that 
required to certify.

Founded in 1990, BREEAM was the world’s first 
sustainability assessment method for buildings. 
BREEAM In-Use is a comprehensive and holistic 
environmental assessment method that provides a 
framework to help owners, managers, and occupiers of 
existing assets successfully adopt sustainable solutions 
cost effectively and earn market recognition for their 
achievements10. The BREEAM In-Use online tool 
facilitates benchmarking and certification. BREEAM 
In-Use offers unverified performance scoring and/
or certification for three different building aspects 
including Asset Performance, Building Management, 
and Occupier Management. Users have the freedom 
to pursue any level of data entry across these three 
categories11.

BREEAM IN-USE 
BACKGROUND
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management processes and procedures. Occupier 
management data is related to the management 
of building occupants and service end uses15. Each 
assessment category is independently scored and 
assessed and users choose which Part(s) they wish to 
pursue.

Users complete data entry by answering a series of 
questions grouped by environmental category, none 
of which are mandatory to receive an unverified score. 
Each question has an assessment criterion outlines 
requirements are needed to earn credits for projects 
pursuing certification, must be met to earn credits. 
There are 16 forms of acceptable evidence (see 
Figure 5). The BREEAM In-Use certification process 
emphasizes on “Robustness of Evidence.” It highly 
encourages evidence that provides actual data with 
high traceability12. Short answer and multiple choice 
questions prompt qualitative data input (see Appendix 
C), which requires users to provide descriptions of 
building system elements. BREEAM In-Use also poses 
quantitative, performance-based questions that 
measure the actual performance of building systems 
or products.

To assess the feasibility of using Arc and/or BREEAM In-Use as a turnkey tool for CSU, this 
study presents a comparative assessment of:

1. Qualitative observations for each step of the benchmarking process

2. The team’s interpretation of information provided by each benchmarking system

3. The team’s interpretation of performance outcomes (within the context of not having 
used either tool to its full potential, given study budget and time constraints)

In both Arc and BREEAM In-Use, users are asked 
to complete a set of registration requirements, 
confirm eligibility, and uphold the validity of the Arc 
and BREEAM In-Use existing building performance 
benchmarking platform by providing true and 
complete information (See Appendix A). For both 
platforms, the registration process entails submitting 
a registration form; and entering building data and/or 
portfolio information, organization details, billing, and 
an update of platform user details. 

Overall, the BREEAM In-Use registration process was 
relatively straightforward and easy to complete. The team 
experienced minor challenges while authorizing platform 
access to team members. Asset/Project Portfolio Owners 
have exclusive rights to grant permissions and to assign 
roles to the portfolio and specific assets; this task required 
support from BRE because the assigned Portfolio Owner 
was unfamiliar with the platform. 

Arc and BREEAM In-Use have different cost structures 
(see Figures 2 and 3). Given that performance 
verification and project certification were not pursued 
as part of this study, Arc fees were marginally higher 
than BREEAM In-Use fees. 

Upon registration with either Arc or BREEAM In-Use, 
users receive access to technical resources that provide 
guidance. These resources (see Appendix B) include 
reference guides, checklists, customer support lines, 
educational videos, and tools.

REGISTRATION

FEES

RESOURCES

Figure 2. Arc fee schedule for Willard O. Eddy Hall

FEASIBILITY STUDY RESULTS

The Arc registration and payment process was very 
straightforward, due in part to the fact that the project 
team already possessed a USGBC user account 
(required for project registration). After logging into 
the Arc website, a simple step-by-step process walked 
the team through all registration steps. 

Arc and BREEAM In-Use require a minimum to 
obtain a baseline score against which a building can 
be compared, and three data points drive scoring: 1) 
gross square footage, 2) number of occupants, and 3) 
hours of operation. BREEAM In-Use also incorporates 
the year of the latest refurbishment or renovation to 
determine an initial score12. These values also inform 
the building’s performance score.

Nearly all Arc data is performance-based. Scoring 
is based on a dataset (see Figure 4) that consists of 
five categories: Energy, Water, Waste, Transportation, 
and Human Experience. Data is gathered via meter 
readings, weight measurements, or surveys.  Upon entry 
of Arc data, the platform generates scores that are 
initially unverified by third party review.

BREEAM In-Use is comprised of three assessment 
categories: Part 1 - Asset Performance, Part 2 - Building 
Management, and Part 3 - Occupier Management. 
Asset Performance data relates to performance of the 
asset’s built form, construction, fixtures, and fittings. 
Building Management data is related to the facility’s 

Figure 3. BREEAM In-Use fee schedule for Willard O. Eddy Hall 

DATA CATEGORIES
& SCORING

DATA GATHERING 
PROCESS
Data requirements for Arc and BREEAM In-Use are 
characterized by different quantities and types of 
data that may be entered to receive a benchmarking 
score. Arc focuses exclusively on building operations 
performance data, excluding physical asset performance. 
In addition to operational performance, BREEAM In-Use 
focuses on aspects of the building or activity that aren’t 
directly performance-based (including overall building 
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Figure 5. Data types for BREEAM In-Use Part 1 and Part 2

Figure 4. Data process and types for Arc

makeup, as-built drawings, specifications, and user 
activity). Arc requires fewer data points than BREEAM 
In-Use. BREEAM In-Use provides the opportunity to 
benchmark based on a larger variation in data types 
(such as asset performance) and more aspects of the 
operational phases (e.g., building management, occupier 
management). Arc focuses on five key data input 
categories (see Figure 6).

During the Arc data gathering and entry process, 
the project team experienced challenges obtaining 
certain information. Collectively, data was required 
from various sources and, at times, was not available 
in the format required by the Arc platform. Some data 

Figure 6. Number of data inputs prompted in each Arc category

gathering required vetting through several different 
sources until accurate data organized in the Arc-
compatible format was provided; at other times, manual 
synthesis of data was required to craft the data into 
the Arc-compatible format. ENERGY STAR Portfolio 
Manager syncs well with Arc, which made it easy to 
enter utility meter data. Once the various data points 
were gathered, some data needed further reformatting 
to meet Arc upload requirements.

During the BREEAM In-Use data gathering and 
entry process, the team experienced challenges in 
providing adequate volume and robustness of evidence 
prompted by many of the BREEAM In-Use questions. 

 Figure 7. Number of questions within each BREEAM In-Use category
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Figure 8. Arc benchmarking timeline

The benchmarking process for each platform follows a 
different timeline (see Figures 8 and 9). Throughout the 
study, IBE coordinated with approximately 20 individuals 
spanning five organizations and five CSU departments 
to gather inputs for the Arc and BREEAM In-Use 
benchmarking platforms. The team tracked staff hours 
to assess how much time each of the following phases of 
the benchmarking process took:

Compared to Arc, BREEAM In-Use relies on a more 
comprehensive dataset and uses a wider range of data 
types. In Part 1 - Asset Performance, BREEAM In-Use 
provides the option to answer questions related to 71 
different data points, the majority of which are in the 
Energy, Health & Wellbeing, and Water categories12. 
In Part 2 - Building Management, BREEAM In-Use 
provides the option to answer questions addressing 
88 data points, the majority of which are in the Energy, 
Management, and Health & Wellbeing categories. 
In Part 3 - Occupier Management, BREEAM In-Use 
provides the option to answer questions pertaining to 51 
data points12, distributed relatively evenly across all data 
categories. Should a project team use all three parts of 
BREEAM In-Use, users can expect to answer up to 210 
questions12.  Some of the requested information was 
challenging and time-consuming to obtain, especially 
because accurate as-built drawings and specifications 
weren’t readily available.

1. Project set-up: Account and project creation, 
building registration, agreement processing, and 
payment

2. Data gathering/synthesizing: Project documentation 
analysis, building performance measurement 
retrieval, requests for clarification, data 
reorganization, and uploading data in the platforms

3. Stakeholder coordination: Scheduling and meetings 
with project stakeholders during the data gathering 
phase

The team spent approximately the same amount of time 
working with each platform, primarily due to overall time 
limitations of the study. Within 30.25 hours, the team 
input all Arc data points with adequate documentation 
for Energy, Water, and Waste. It was determined from 
the onset of the study that complete Total Volatile 
Organic Compounds (TVOC), transportation, and 
occupant satisfaction information would be difficult to 
obtain within the study’s scope, budget, and timeframe. 
Within 31.5 hours, the team gathered and input the 
accessible Part 1 and Part 2 BREEAM In-Use data, yet 
many of the questions were insufficiently answered due 
to lack of easily accessible data and/or time to discover 
and/or reformat the data.

Within Arc, although set-up of ENERGY STAR Portfolio 
Manager was time-consuming, the data linkage 
supported efficient and comprehensive data entry. 
BREEAM In-Use required significantly more time for data 

Figure 9. BREEAM In-Use benchmarking timeline

INTERPRETATION
OF RESULTS
Arc and BREEAM In-Use each produced a score after 
minimum data was entered.The analysis of these scores 
and results must take into account that significant 
amounts of data were missing. Arc’s scoring outputs 
offer both a bar chart and a diagram that combines 
individual category scores into one graphic. The 
combined Arc score is, in part, a reflection of the score 

that could be achieved should the property pursue 
LEED certification13. 

Eddy Hall received an unverified Arc score of 59 out 
of a potential 100 points (see Figure 10). Eddy Hall 
performed above global and local averages in the 
Waste category, attributable to CSU’s aggressive 
recycling efforts and integrated solid waste campus 
program. The building also performed above global 
and local averages in Transportation, largely due to 
the campus’s walkability and biking network. Finally, 
Eddy Hall performed above global and local averages 
in Water due to high efficiency and/or low-flow fixtures. 
The Arc score suggests that improvements are needed 

Figure 10. Arc score for CSU’s Willard O. Eddy Hall

TIME COMMITMENT

gathering/synthesizing due to the larger number of data 
points and evidence requirements.
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in the Energy category to increase the building’s 
performance. See Appendix E for an example visual of 
Arc score outcomesscore outcomes. 

BREEAM In-Use scoring outputs include a data 
table and a bar graph that shows how close the 
asset is performing to global best practice based on 
a percentage scale up to 100% in each of the three 

categories. It also provides the overall percentage 
score and awards a rating band; six ratings are available, 
ranging from Acceptable (minimum score of 10%) to 
Outstanding (85% or better). 

Eddy Hall received unverified BREEAM In-Use scores 
of 60.9% (Very Good) in Part 1 - Asset Performance 
(see Figures 11 and 12); 16.3% (Acceptable) in Part 2 - 

Figure 11. BREEAM In-Use scores for Willard O. Eddy Hall (data table output)

Figure 12. BREEAM In-Use scores for Willard O. Eddy Hall (bar chart outputs)

Building Management; and 7.4% (Unclassified) in Part 
3 - Occupier Management (see Appendix F). Note 
that while the team did not enter any Part 3 data, 
some points “carry over” and auto populated based on 
previously entered data. Eddy Hall’s Part 1 score reflects 
that it is performing well in the Health & Wellbeing, 
Land Use & Ecology, and Energy categories. Eddy Hall’s 
Part 2 score reflects management-side operations and 
maintenance challenges. In addition, the Part 2 score 
was affected by the research team’s limited time and 
ability to coordinate with and obtain answers to the 
questionnaire in the BREEAM In-Use system. Part 
3 - Occupier Management was not conducted due to 
CSU Facilities Management preference to not engage 
building occupants during the study period. Note that 
BREEAM In-Use’s Parts 1 and 2 may be individually 
pursued and scored. Unlike Arc, BREEAM In-Use 
allows users to obtain verified performance scores for 
individual system categories12. See Appendix F for more 
BREEAM In-Use scoring details.
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CONCLUSION
Resource conservation is a growing concern around the 
world. Green building design and operation practices 
are becoming more mainstream, and essential city 
benchmarking disclosure policies are being adopted 
across the United States2. Less than one percent of 
buildings annually are represented by new construction 
in the United States. Consequently, performance 
benchmarking of existing building must play an 
instrumental role in contributing to an organization’s 
overall sustainable buildings operations. 

Both Arc and BREEAM-In Use are comprehensive 
building benchmarking platforms that possess strengths 
that can be leveraged to positively impact resource 
and operational efficiencies. BREEAM In-Use—a 
rigorous, time-tested platform—walks users through 
a detailed questionnaire that results in scores in nine 
categories. These scores can help building managers 
to understand how a building is performing and how 
building performance can be improved. Arc provides 
scores in five categories and provides an array of useful 
sustainability metrics. Arc offers less granularity in 
understanding building performance than BREEAM 
In-Use.

Given that no data is technically required to receive an 
unverified performance score in either product, users 
should consider that the value of final performance 
output may be limited by the extent of data points that 
are entered, and that outputs are more informative 
as the team provides additional information. If a team 
can fully gather the building construction, systems, and 
operational data requested by BREEAM In-Use, they 
can expect a thorough analysis and recommended 
path toward improved facility performance. BREEAM 
In-Use offers the benefit of identifying gaps in building 
information which, if filled, can lead to improved 
building performance.

If a project team seeks to gain a reliable, comparative 
overview of a building portfolio, has limited time or 
ability to obtain detailed building construction and 
systems information, or wishes to focus on only the 
core categories of environmental performance, Arc 
can provide a useful benchmarking assessment. 
Considering CSU’s vast existing building stock and 
limited resources and staff capacity, IBE recommended 
Arc to CSU Facilities Management. Arc provides 
feedback in a number of important building-related 

sustainability metrics and, if monitored annually, will 
provide useful information to assist the university in its 
pursuit of campus sustainability.

APPENDICES

Appendix A: Eligibility Requirements

ARC BUILDING 
ELIGIBILITY

• Hold or represent on behalf of the owner who 
holds all legal rights to possess and control the real 
and personal property associated with the project18

• Eligible buildings must be in a permanent location 
on existing land and include a minimum of 1,000 
square feet18

BREEAM IN-USE 
BUILDING ELIGIBILITY 

• Hold or represent on behalf of the owner who 
holds all legal rights to possess and control the real 
and personal property associated with the project

• The asset must be a complete and finished 
structure

• The space must be continuously occupied for 30 
minutes or more per day by a building user

• For an assessment of Part 2 and/or Part 3, the 
asset must have been occupied for at least one 
year prior to the start of data entry

ARC REGISTRATION
• Must create USGBC account and acknowledge 

service agreement
• Must enter project name, type, and address; total 

built area in square feet; level of occupancy and 
operating hours; owner email; and rating system to 
be applied (optional)

• If project already registered in LEED Online, “Add 
Project” unnecessary because project profile is 
already in Arc and only acknowledgment of service 
agreement is needed 

BREEAM IN-USE 
REGISTRATION

• Upon verifying a building is eligible, must complete 
a terms and conditions registration form 

• Asset information includes organization details, 
portfolio owner details, and payment/billing forms16

• Asset portfolio and asset must be created
• Basic building asset details must be entered
• Marks start of data entry period12
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Appendix B: Benchmarking 
Platform Resources

In Arc, the Energy category requires the documentation of each metered energy source (e.g., electric, gas, steam). 
For Eddy Hall, this included district steam, district chilled water, and electricity. This data was uploaded to the Arc 
platform directly from CSU’s ENERGY STAR Portfolio Manager account.

In Arc, the Water category requires a data point for the sum of end use water consumption (e.g., fixtures, HVAC, 
irrigation, cooling tower, etc.). This data was uploaded to the Arc platform directly from CSU’s ENERGY 
STAR Portfolio: 

The Waste category requires two data points. This data is collected through a waste audit that measures, in weight, 
waste diverted from landfills and incineration, and total waste generated. It is not acceptable to base the waste 
exclusively on the number of containers. For Eddy Hall, our waste data was determined by estimating the number 
of bags, of both waste and recyclables, removed from the building daily, with an estimated average weight per bag. 
Our estimates were provided by Colorado State University Facilities Management Integrated Solid Waste program:

The following figures illustrate Arc platform data entry format and do not reflect the final data and score received 
for Eddy Hall.

Appendix C: Arc Questions
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The transportation category requires a survey that gauges the mode of transportation and distance from the 
building traveled by students, staff, and employees. A minimum response rate of 25% of the total number of 
building occupants is required.

Finally, the Human Experience category requires documentation of three data points: Interior Carbon Dioxide, 
Total Volatile Organic Compounds (TVOC), and responses to an occupant satisfaction survey. CO2 and TVOC 
levels should be obtained in regularly-occupied areas for building areas not larger than 25,000 square feet 
during regularly occupied hours, and should be uploaded in units of parts per million (ppm). TVOC values 
should be uploaded in units of micrograms per cubic meter (µg/m3). Eddy Hall’s CO2 values were obtained by a 
wall-mounted CO2 sensor located in a lecture hall. The sensor measured in parts per million, continuously. Since 
this study was conducted during the summer, we were able to take a snippet of the continuously measured  
levels dating back to the spring semester during regularly occupied hours in the building.

The Occupant Satisfaction survey gauges occupants’ level of satisfaction with the building environment. Should 
a survey participant respond with a less than average satisfaction level, he/she must choose what environmental 
condition has caused reduced satisfaction. Survey respondents may specify any other complaints and the location 
in the building where they have experienced negative building environmental conditions. A minimum response rate 
of 25% of the total number of building occupants is required.
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Appendix D: BREEAM Questions
Some BREEAM In-Use questions prompt explanatory responses to describe elements of the building system; for 
example: “ENE12: What is the main system type for cooling?” Other questions are performance-based, such as: 
“ENE33: How much utility-supplied electricity was consumed by the asset on an annual basis (kWh), as metered 
in the reporting period?” BREEAM In-Use includes a large percentage of explanatory questions in Part 1 - Asset 
Performance and Part 3 - Occupier Management. Part 2-Building Management, in turn, has many explanatory 
questions, but also performance-based questions, especially related to meter readings. All questions are presented 
in a dropdown form with the answers presented in bands of performance. 

Some questions provide Yes/ No answer options; for example, “POL03 : Are there measures in place to minimize 
the rate of surface water runoff from the site?”12

Other questions provide answer options. For example, ”ENE22: In what year was the main ventilation system 
installed/replaced (if known)?”12. The respondent must know the approximate date, such as “1995-2001”, 2002-
2005”, or “2006+”:

In other questions, BREEAM In-Use requires values to be entered; for example, “ENE26: Of all internal lamps, what 
percentage are of the type as listed below?”12
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Appendix E: Arc Scoring
The following figures illustrate Arc platform scoring output format and do not reflect the final data and score 
received for Eddy Hall. 

Arc offers a “Portfolio” feature that provides a visual comparison of scores across multiple buildings. It includes 
a Goal section that facilitates target setting by year, quantity, percentage reduction, etc., across each category 
(including carbon):

Below are Arc scores for Eddy Hall. Each environmental category provides local and global averages, as well as 
low, average, and high scores; note the project scores in the far right column.

The Arc score provides a series of carbon emissions details, based on the environmental categories, as they relate 
to current building performance.
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Appendix F: BREEAM In-Use Scoring

The images below show the BREEAM In-Use score for Part 2.
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Appendix G: Arc vs. BREEAM In-Use:
A Point-by-Point Study Comparison
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