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Evidence of Knowledge and Experience (12.2, 13.2)

Harbor Research brings to this project substantial industry experience, and a team with
relevant expertise in connected product solutions for the Internet of Things, intelligent
buildings and artificial intelligence. Beyond Harbor Research’s internal knowledge and
expertise, we access thought leadership from our wider community of industry experts in
intelligent buildings, building security as well as advanced data-intensive, artificial intelligence
and predictive maintenance applications. Senior staff will oversee and manage this research
effort as well as participate in a focused and applied manner on the scope, design, and
execution of this research program.

Glen Allmendinger - President and Founder

Glen is the founder and president of Harbor Research, a strategy consulting firm with offices
in Boulder, Colorado and Berlin, Germany. Since the firm's inception in 1983, Allmendinger
has worked closely with a broad spectrum of telecommunications, information systems,
security, electronics, and automation and equipment manufacturing companies in North
America, Europe, and the Far East. These companies range in scope from small,
entrepreneurial start-ups to major multi-national corporations. His project direction and
consulting has assisted these firms in the development of corporate and business unit
strategies, new product, market and service opportunities, and new core capabilities. Glen has
consulted to the National Research Council on technology and competitiveness as well as
emerging technologies for social wellbeing. He is a member of IEEE, ASME, and ACM and has
worked closely with several industry trade associations including CABA. He has worked on
DARPA-funded research focused on advanced analytics and sensing systems technology and
was a key participant in the planning and development of the National Center for
Manufacturing Sciences. Allmendinger received his BA from New York University, and
completed graduate studies at MIT's Center for Advanced Media Studies.

t: 303.786.9000
. 720.282.5801
www.harborresearch.com
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Harry Pascarella - Vice President

Harry specializes in Industrial loT with a focus on manufacturing and natural resources markets. Harry
works with clients across a variety of industries to validate and dimension their growth strategies and
advise on industry segment and application target selections. Recently, Harry conducted several studies in
smart buildings including a deep dive into energy management as well as a market study on the larger
market that looked at usage behavior. Harry also worked with the largest LED lighting manufacturer in the
United States to develop a business case for connected lighting platforms. Harry received his bachelor's
degree in Economics from the University of Colorado — Boulder.

Daniel Intolubbe-Chmil - Consultant

As a Consultant, Daniel has led research initiatives shaping critical insight around the evolution of high-
performance networks across industrial, commercial and enterprise verticals. Daniel also helps keep a
pulse on the market, providing curated content and updates to Harbor's real-time market tracking across
all sectors of the economy. Dan has helped lead two previous CABA Council engagements, and has deep
expertise across networking technologies within buildings and homes. Prior to Harbor, Daniel has
conducted economic research to complete his Honors thesis regarding Education Policy, entailing
policy/market research and econometric analysis. He graduated from CU Boulder with a degree in
Economics and a minor in Humanities.

Michael Levy - Consultant

Michael is a Consultant at Harbor Research with experience leading research projects for a variety of
projects across verticals. In particular, he has led research engagements that focused on real-time
networking, data analytics and machine learning solutions, and sustainability. Michael participated heavily
in the CABA Smart Home as a Service engagement, where he explored in-depth the evolution of
connected home business models, applications, and services. Prior to Harbor, Michael worked for a mid-
tier consultancy in Washington D.C. that specializes in privacy and cybersecurity, operating security
operations centers (SOC) across the United States. He graduated from Northwestern University with a
double-major degree in English Literature and German.

Jamil Muna - Consultant

As a Consultant, Jamil has owned the delivery of strategic and deeply technical research. He has operated
in variety of industries and implements a process-oriented approach to achieve a comprehensive
understanding of his clients' needs. Jamil led CABA's landmark research report on Al & Predictive
Maintenance in Buildings and supported on the Connected Home & Al report as well. Prior to Harbor,
Jamil worked with Accenture as a management consultant. He graduated from Columbia University with a
degree in Financial Economics, and completed his MBA from Cambridge University.
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Evidence of Previous Experience in and Indoor Environmental Quality for Healthy
Buildings (12.3, 13.2, 13.5)

Founded in 1984, Harbor Research Inc. has more than twenty-five years of experience in providing
strategic consulting and research services that enable our clients to understand and capitalize on
emergent and disruptive opportunities driven by information and communications technology.

Our firm has been involved in the development of the smart systems and machine-to-machine (M2M)
market opportunity since 1998. The firm has established a unique competence in developing business
models and strategy for the convergence of pervasive computing, global networking and smart systems.
Our extensive involvement in developing this market opportunity, through research and consulting, has
allowed the firm to engage with clients in the technology supplier community—both large and emergent
players—as well as a diverse spectrum of device OEMs, services providers, and end-customers.

Highlights related to our experience include:

¢ The first comprehensive research study on the Intelligent device networking and M2M arena in 1999;
¢ Smart systems and loT forecast modeling work since 2002;

e October 2005 Harvard Business Review article “Four Strategies For The Age of Smart Services” (we were
the firm that “named” the concept of Smart Services);

¢ Over forty-five white papers to date on various opportunities related to smart devices and services;

¢ Launch of SmartSphere in 2016, first online platform to map relationships of top companies in the loT
space, analysis of 500 players including many in the smart buildings market and custom news tracking
software against Harbor's taxonomies;

e Work with leading intelligent buildings and smart home constituents and market innovators (Cimetrics
/ Analytika, Skyfoundry, Eaton Residential Business, Tridium, Optimum Energy, Johnson Controls, Pacific
Controls, Jones Lang LaSalle, Samsung, Schneider Electric, Honeywell);

e Work with a broad spectrum of intelligent building network equipment and silicon suppliers (Cisco,
Dell, HP, IBM, Samsung, AT&T, Verizon, Intel, Qualcomm, Microsoft, etc.);

o Work with what we believe is the largest community of device manufacturers focused on developing
Smart Device and Smart Services solutions.

Harbor Research'’s recent relevant experience in the arenas of both smart homes and intelligent buildings
and includes more than 30 engagements over the last 4 years, including the following illustrative
examples:

e Collaboration with CABA on Monetization of Intelligent Buildings (2018) that examined how to
monetize intelligent buildings from the perspective of building owners, developer, solution providers
(OEM manufacturers and service providers) and other stakeholders including stakeholder analysis,
business opportunities, technical barriers and opportunities, future market direction, issues, use-cases
and industry recommendation,;

e Collaboration with CABA on Intelligent Building Energy Management Systems (2021) that provided a
framework, market requirements, ecosystem analysis and market sizing for the building automation
systems, energy storage, and other energy management hardware and software solutions including
services, security, data analytics, systems, and processes for building operators and technology
suppliers based on top identified use cases within the target market;
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Collaboration with CABA on Al and Predictive Maintenance in Intelligent Buildings (2021) that defined
and developed business opportunities within predictive maintenance and artificial intelligence
technologies as they relate to intelligent buildings.

Collaboration with CABA on Connected Multi-Dwelling Units and The Internet of Things (2017) that
assessed the opportunity surrounding Connected MDUs, including a survey of 1,500 MDU owners,
technology suppliers and service providers in the space, including 60 in-depth interviews to validate
research findings. The engagement summarized the top loT application and use case opportunities
among primary buyers of technologies in the space, supported by a 5-year smart systems forecast
model.

Assessment of New Data Integration and Analytics Opportunities within the Commercial
Buildings / Client: Innovative Software Supplier in the Commercial Buildings Market

Harbor worked with an innovative software supplier to articulate the opportunity associated with its
new and differentiated buildings analytics and energy management platform. We developed a white
paper focused on how value is created from machine data, the true value potential of leveraging data
created by loT-enabled buildings, the software tools required to manage and analyze IoT building data
and the business models made possible by new software technologies.

Assessment Uptime Solution Planning and Market Development for a Cloud-Based After-Sales
Service Software Solution Provider. Harbor worked with a software supplier of aftermarket solutions
for original equipment manufacturers and end customers to optimize equipment and service
operations through the use of Al and ML.

Predictive Maintenance Software Architecture & Business Model Assessment for a Solution
Provider for Boilers and Boiler Room Systems. Harbor worked with a leading commercial and
industrial boiler manufacturer to help define the company’s business model and technology
architecture related to predictive maintenance and related applications of smart systems and loT

Opportunity Assessment & Go-To-Market Development for Control in Intelligent Buildings for a
Large Industrial Controls Supplier*. Harbor leveraged experience across industry verticals to
determine the most attractive near-term and long-term opportunities for the client’s current suite of
industrial control solutions. Included in the research was an analysis of the intelligent buildings vertical
focused specifically on critical systems such as HVAC and energy distribution. Harbor was able to map
the intelligent buildings ecosystem and determine selling strategies in order to create granular
recommendations on go-to-market channels, profitability, end-customer needs, and partnership
considerations.

Analysis of loT Applications for Intelligent Buildings for a Large Korean Technology
Manufacturer*. We focused on developing a comprehensive forecast model to determine the number
of connected devices and potential revenue streams; identifying and profiling key competitors in the
marketplace; and developing use cases for attractive applications in the intelligent buildings space.
Project findings helped client determine attractive applications to pursue as well as helped identify
required capabilities for success.

*Contacts for project references available

Other example clients and engagements our team has worked on include:

Honeywell - Building and Residential Control Components — Security Systems Innovation

Eaton Electrical — Development of Home Automation System and Market Analysis for Residential and
Light Commercial Opportunities for Network Services

Acuity — Smart Lighting Systems and Services Market Opportunity Assessment
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Schneider Electric — Building Management — Energy Management Opportunities

Bosch - Corporate Planning — Residential and Commercial Security Systems Opportunity Analysis
Pacific Controls — Connected Buildings, OEMs and Mobile Professional Opportunity Analysis
Siemens — Smart Buildings and Facilities Market Forecast, 2016-2022

Diversey, ABM - Platform Aggregation Strategy for Commercial Services in Buildings

ARM - Future Mobile/Consumer Security Requirements Analysis

Revolv - Review of Product Plans for Connected Home Automation Offering

Tendril Networks — Analysis of Energy and Related Services for Home and Consumer Markets

Intel — Connected Home Developer Market Analysis — Analysis of Developer Requirements for
Hardware Development Kits

Cisco Systems — Connected Consumer and Connected Real Estate Opportunity Analysis and
Technology Roadmap for Security Services for Consumer and Commercial Applications

Lightsource Energy — Residential and Commercial Rooftop Solar Energy and Monitoring Services
Analysis

Ayla Networks — Smart Home Whitepaper

For additional examples of previous experience related to intelligent buildings, please see Appendix D of
this document.
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Summary of Harbor Research Project Approach (12.4, 12.5, 13.1, 13.5)
Proposed Project Methodology

Harbor Research is proposing a collaborative project methodology to conduct a market analysis, survey
research and industry expert/thought leader interviews for CABA's Intelligent Buildings Council (IBC),
including a methodology and supporting work scope to analyze the trends and forces, customer needs,
use case opportunities, risks, and ecosystem formation around artificial intelligence technologies as it
relates to the intelligent building industry.

Harbor would leverage heavy involvement from senior staff members including Glen Allmendinger and
Harry Pascarella. Harry would assist with both the primary and secondary research efforts from which user
behavior and interactions with smart speaker and hub technologies would be surfaced. Glen would
oversee the entire project, and provide specific insights on players, business models and other market
dynamics by tapping into his loT and consumer market experience and contact base. To define and
develop business opportunities within indoor environment quality solutions as they relate to healthy
buildings, Harbor would undertake the following activities:

e Review and analyze existing applicable CABA and non-CABA industry research including past CABA
research such as Intelligent Buildings and Covid (2021), Intelligent Building Energy Management
Systems (2021), on Al and Predictive Maintenance in Intelligent Buildings (2021), Monetization of
Intelligent Buildings (2018), Intelligent Buildings Design Implementation (2018), Connected Multi-
Dwelling Units and The Internet of Things (2017), Intelligent Buildings and the Impact of loT (2017) and
other relevant industry research.

¢ Review previous Harbor Research analyses of smart homes, “Internet of Clean”, predictive maintenance,
artificial intelligence, building controls, evolving power generation and distribution dynamics, BMS and
control platforms, and intelligent building best practices, including leveraging all of our work with
CABA.

e Conduct interviews with CABA membership thought leaders as well as thought leaders in Harbor
Research’s community and network.

o Create a foundational framework for understanding the evolution of consumer needs and technology
priorities in the realm of Health and Indoor Environment Quality ("IEQ") solutions, from which the
Steering Committee and Harbor Research can collaborate, including:

o Trends and forces that describe the status and future state of Indoor Environment Quality ("IEQ")
in healthy buildings;

o An overview of the technological advances in indoor environment quality, including the role
played by sensors and sensing technologies, as well as the growing importance of continuous
monitoring;

o Initial set of risks/vulnerabilities (e.g. cybersecurity and privacy), pain points (e.g. implementation
time), and barriers to adoption that arise when considering IEQ in healthy buildings, all of which
can be validated or disproved by survey participants (see below);

o Market application map and framework that portrays the range of IEQ solutions within the market
landscape for healthy buildings as well as the corresponding factors such as business models,
partnerships, use cases, value propositions, propensity to pay, solution packaging, and models of
pricing and selling;
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Survey

Portrayals that address relevant requirements for IEQ solutions based on top identified use cases
within the healthy building domain, including ventilation, air quality, thermal health, moisture,
dusts and pests, safety and security, water quality, noise, and lighting and views;

Ecosystems analysis of existing players (technology suppliers, OEMs, network providers, software
vendors, building developers, facility operators, construction firms, etc.) and emerging IEQ players
in the domain of healthy buildings to identify roles in the value chain;

Market sizing model and forecast for IEQ solutions in the healthy building domain from 2022 -
2027, identifying the most attractive sub-segments and use case opportunities.;

Identification of best practices for delivering IEQ solutions in the healthy building domain
(partnerships, implementation strategies, etc.) as well as case studies of dominant and innovative
companies within IEQ solutions in the healthy building domain;

Identification of new and emerging revenue streams, service innovations and value-added
services (as well as the resulting Rol) enabled by IEQ solutions in the healthy building domain
today;

A roadmap of IEQ solutions for the healthy building domain stakeholders, covering all CABA
member types, to support solution and ecosystem development;

Initial set of recommendations for how companies participating in the market for IEQ including
technology suppliers, OEMs, building developers and building operators should position
themselves to take full advantage of the opportunity; to be validated or disproved by interview
and survey participants (see below).

Design a research process design to validate and analyze the proposed market concepts and
hypotheses using surveys and in-depth interviews:

Harbor will administer an online survey of market participants along with supplemental conversations,
the survey will include 750-1000 respondents divided between the following segments: building
tenants and occupants, intelligent building operators, intelligent building owners, and intelligent
building developers (additional breakouts of survey respondents among these groups to be
determined by Harbor and the CABA Intelligent Buildings Council (IBC) Steering Committee). The
survey will be designed in conjunction and cooperation with the CABA Intelligent Buildings Council
(IBC) Steering Committee. Harbor will plan to explore the use of a preference-based survey approach
to understand respondents’ behaviors and preferences in relation to indoor environment quality in
healthy buildings including:

CABA

Modes of interaction with IEQ in healthy buildings

Key value drivers and differentiators from the different stakeholders’ point of view, including
customer pain points

Customer value or use cases not yet addressed by the industry

Technical maturity and ability to interact with IEQ in health buildings

Perceived risks of IEQ solutions in healthy buildings

Top technology features and functions required to leverage data created by healthy buildings that
improve indoor environment quality

Technology adoption rates and likely future technology roadmaps for IEQ solutions in healthy
buildings

Harbor
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¢ |dentification of buying behaviors, adoption hurdles/timing issues, and willingness to pay inherent
in the purchasing process for IEQ solutions in healthy buildings

e Preferred modes of interaction and support between suppliers and adopters within the industry

e The effect of COVID-19 effect on the perception and adoption of IEQ solutions in healthy buildings

Harbor will conduct this survey with the support of a reputable panel or multiple panels will allow us to
quickly and effectively deploy this survey to the target audience.

Interviews

Harbor will conduct parallel supplemental in-depth interviews (approximately 10-15) with
marketplace stakeholders, building owners, appliance manufacturers, service providers, software
players as well as related specialist providers of IEQ technology and IEQ solutions. Interviews will
comprise of a mix of telephone and video interactions based on a discussion guide designed in
cooperation with CABA. These interviews will work to understand how technical requirements and user
needs are shifting, along with how these marketplace stakeholders expect customers wish to interact
with applications to monitor and improve indoor environment quality in healthy buildings, including
differences customer needs and technology and competitive movements.

Harbor will then employ a “Delphi-like” methodology/approach, based on above survey, to conduct a
review of research results with a balanced cross-section of thought leaders and industry
specialists/experts (approximately 5-10 people) to further validate results and provide a balanced
coverage and perspective.

Analysis

Based on the above research and survey work, Harbor will create a series of strategic alternatives that
align stakeholders with opportunities across payments and solution delivery opportunities for
emerging and current applications and services. This analysis will include:

o State and Evolution of the Market: Trends & Forces
> See Appendix D: Research Questions for additional details

o Customer Needs, Adoption, and Buying Behavior for Indoor Environmental Quality for Healthy
Buildings
> See Appendix D: Research Questions for additional details
o Supplier Dynamics and Best Practices in Indoor Environmental Quality for Healthy Buildings
> See Appendix D: Research Questions for additional details

o Evolution of the Opportunity: Future Considerations for Stakeholders in Indoor Environmental
Quality for Healthy Buildings
> See Appendix D: Research Questions for additional details

e Harbor Research will utilize both industry expert interviews and consumer surveys to examine all major

aspects of Indoor Environmental Quality for Healthy Buildings. The scope will also include
recommendations for implementation and integration, specially covering the implications for indoor
environment quality solutions, as well as strategic alternatives that align stakeholders with
opportunities, challenges and key considerations arising from implementing these technologies in
intelligent buildings.
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Harbor Research accepts the terms laid out in the RFP delineating the project deliverables as well as the

total elapsed timeline for the study.

This proposal adheres to the following guidelines provided:

¢ We hereby offer to sell and/or supply to the Continental Automated Buildings Association (CABA), for
terms and conditions set out herein, the supplies and/or services listed herein and/or any attached

sheets at the price(s) set out therefore.

¢ We hereby certify that the price quoted is not in excess of the price charged anyone else, including

our most favored customer, for like services.

Activity

Anticipated Date

Research set-up and kick-off meeting

Late April 2021

Secondary research

May — June 2021

Primary research

June - July 2021

Analysis and reviews

July — September 2021

CABA

Draft report delivery September 2021
Final report delivery September 2021
Final Webinar (2 hours). A group webinar for all the funding organizations. October 2021
Organizational Webinars (1 hour each). One webinar for each organization on the November 2021
Steering Committee.
Think Tank Webinar (1 - 2 hour). A group webinar for all the Steering Committee November 2021
funders. Occurs after the organizational webinars.
Industry Webinar (1 hour). To all CABA contacts to present the high-level executive 2023
summary findings only. This occurs after the four (4) month embargo period.
Industry Workshop 2023
Harbor
Research
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CABA Membership Status (12.7)
Harbor Research is a current and active member of CABA.

Harbor Research Profile (13.4)

An internationally recognized research, technology, and business development consulting firm, Harbor
Research has predicted, tracked, and driven the development of the Internet of Things since our inception
in 1984. While our history is long, our strategy is simple: capture and create value by combining accurate
data discovery and analysis with creative systems-thinking. It is this mindset that has given us the privilege
of working with some of the greatest companies in the world. Today, we continue to work with C-level
executives and top management of some of the world’s most consistently successful companies and
innovative startups. In the same way that the market has flexed and grown over the years, our services
and experience have grown to make us the premier service organization you see today. We work with
clients in a variety of ways including consulting, advisory, research and content development, thought
leadership and workshop facilitation.

Harbor Research has offices in both Denver, Colorado and Berlin, Germany with ample experienced
personnel to complete the scope of this project on time and to the highest standards.
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Appendix A: RFP Signature (12.8)

As this project is based on a competitive bidding process, only one (1) contract will be awarded, and it will
be offered to the bidder whose proposal is deemed by the Steering Committee, Council Executive
Committee and CABA to provide the best value. More than one (1) vendor can be selected if a joint
proposal is submitted and selected.

Should the total cost of the selected vendor’s proposal exceed the available total project budget,
CABA and the Steering Committee may work with the vendor to achieve optimization of project
scope, research objectives and methodology in accordance with the available project budget. Once
the project is awarded, the vendor and CABA will work together to create an official contract. This
contract will be signed by both the vendor and CABA prior to the commencement of the research
project.

Glen Allmendinger
President

Harbor Research, Inc.
Date: 28 March 2022
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APPENDIX A: Mandatory Requirements and References
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and practice in the Intelligent Building discipline by providing short
relevant biographies of all personnel who it is proposed will participate
in the project. The vendor's project leader must have a minimum of 10
years relevant experience.

RFP Requirement Reference Page
Reference | (Bidder's proposal should repeat exactly as defined in the RFP) 9
12.2 Evidence of knowledge and experience of personnel of current theory

Pages 1-2

12.3 Evidence of previous experience in the Intelligent Building discipline by
providing examples of relevant projects prepared for three (3) separate
clients within the preceding 48 months. References may be required
from these three (3) clients, only if requested by CABA. References are
normally not required.

Pages 3-5

124 A summary of how the vendor proposes to perform the project and the
relevant experience of the proposed staff.

Pages 6-8

12.5 Identify the sample size of both the interviews and surveys.

Pages 7-8

12.6 Acceptance of deliverables as identified in the Terms of
Reference / Prospectus and proposed schedule.

Page 9

12.7 The vendor must be a member of CABA or agree to become a
member of CABA (US$850) (before the RFP is reviewed).

Page 10

12.8 RFP Signature - Bidders must complete, sign (end of Section 17) and
return this RFP form prior to the closing date.

Page 11

12.9 Costs must be in $USD. A fixed price including a full cost breakdown
as per Section 16, “Financial Proposal” must be provided.

Financial Proposal

12.10 The Financial Proposal must be submitted as a separate package
(PDF document) to the Technical Proposal (NO FINANCIAL
INFORMATION MAY APPEAR IN THE TECHNICAL PROPOSAL).

Financial Proposal

CABA
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RFP Requirement (bidder’s proposal should repeat exactly
Referenc as defined in RFP)
e Technical Rating

Points

Referenced

Section/ Page

in Bidder’s
Proposal

Max.

Min.

13.1 The methodology section of the proposal will be an
analysis of:
* How the proposal will achieve the stated
objectives
* The breadth and depth of the proposed work
» Effectiveness of the methodology
* The innovativeness of the approach
* Ability to reach non-traditional stakeholders
* The understanding of the issues pertinent to the
project
* Include the sample size for both the surveys and in-
depth interviews
* Include the proposed segmentation of the sample
groups (surveys and in-depth interviews)
* The ideal project will have a North American focus
(both Canada and the United States)
Optional: Additional related research reports, research
subscriptions or other material may be used to strengthen the
proposal.

40

Pages 3-5

13.2 The relevant knowledge and experience of the vendor's
proposed staff in the Intelligent Building field and in
performing studies of this nature. The vendor must indicate
the proposed involvement of the senior staff assigned to
the project.

20

Pages 1-2

13.3 The vendor's previous experience in the Intelligent Building
sector and in conducting research projects requiring
consultation with a broad cross-section of the industry.
Previous research will be reviewed.

20

Pages 3-5

134 Corporate profile demonstrating a convincing record of
fulfilling contracts on time and on budget, depth of
personnel capability and other resources.

10

Page 10

13.5 The vendor’s knowledge of the Intelligent Building industry
both in North America and worldwide (if applicable).

Page 3-5,
Appendix F

13.6 Timetable, including interim and final stages.

Page 9

TOTAL TECHNICAL POINTS:

100

70

13.7 Financial Rating — Total price and detailed cost breakdown.
TOTAL FINANCIAL POINTS:

30

CABA
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APPENDIX C: Additional Experience in the realm of Indoor Environmental Quality
for Healthy Buildings

Th above requested list of three projects is not a complete list of relevant assessments the firm has
completed. Other relevant work includes:

For a multinational provider of cleaning and hygiene products in the hospitality, healthcare, food and

beverage, food service, retail, and facility management sectors, we provided a comprehensive analysis
of the ‘Internet of Clean’ sector including key market dynamics, current competitor and peer supplier

strategies and maneuvers, as well as competitor solution features & packaging, use cases and services
delivery models

For the largest social media and networking company in the US, we conducted a demographic
research study on a consumer-device prototype to understand the use cases, applications and target
constituents in support of a Market Requirements Document.

For the largest manufacturer of electrical products in North America, we conducted user survey
research as well as competitor, peer and alliance candidate direct interviews to uncover unmet

customer and user needs for new and evolving “connected” energy management and services

opportunities.

For the global leader in network infrastructure equipment, Harbor conducted an analysis of managed
services opportunities in connected residential multi-dwelling and commercial properties, including
market sizing, competitor analysis, alliance development analysis and go-to-market design.

For the world’s largest semiconductor and processor manufacturer, Harbor conducted an analysis of
loT opportunities within the residential sector. Primary emphasis was placed on opportunities where
media and content were dominant values to determine core computing and network bandwidth
requirements.

For a venture-backed startup, conducted an analysis of consumer energy services offerings to help
target candidate developer alliances as well as partnership opportunities with utilities and related
services providers.

Worked with CABA to develop an opportunity assessment within Connected MDUs, conducting a
survey of 1,500 MDU owners, technology suppliers and service providers in the space, including 60 in-
depth interviews to validate research findings. The engagement summarized the top loT application
and use case opportunities among primary buyers of technologies in the space, supported by a 5-
year smart systems forecast model.

For a large silicon player, Harbor defined and developed a software architecture for competitive
analysis of loT platforms. This research examined twenty-five supplier and OEM platform providers in
the IT, Telco and OEM markets to validate and segment monetization and pricing models.

For a leading connected lighting solution provider, Harbor defined new and expanded smart services
and loT solutions as well as building the business case required to support this critical growth
initiative. Harbor clearly articulated alternative strategies and solutions available to the company and
defined clear steps and a program of actions to fully prosecute the market opportunity.

For the software branch of a leading industrial and energy OEM, Harbor analyzed of the costs and
economics of asset performance management in support of asset health, productivity, optimization,
and compliance and integrity. Harbor developed a market model that broke down the costs of data
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management and analytics tools, and located gaps the company’s software may not address currently
and can be added to the product roadmap.

e For the largest manufacturer of electrical products in North America, Harbor conducted user survey
research as well as competitor, peer and alliance candidate direct interviews to uncover unmet
customer and user needs for new and evolving “connected” energy management and services
opportunities.

e For the global leader in network infrastructure equipment, Harbor conducted an analysis of managed
services opportunities in connected residential multi-dwelling and commercial properties, including
market sizing, competitor analysis, alliance development analysis and go-to-market design.

e For a venture-backed startup, conducted an analysis of consumer energy services offerings to help
target candidate developer alliances as well as partnership opportunities with utilities and related
services providers
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APPENDIX D: Research Questions to Be Answered

State and Evolution of the Market for Healthy Buildings and Indoor Environmental Quality (“[EQ")

Solutions: Trends & Forces

What does the healthy building ecosystem look like across the spectrum from installation to
operation to updates and ownership?

What healthy buildings and other IEQ solutions are currently being introduced and adopted in
intelligent buildings and why? What are the major barriers to full scale adoption of new solutions for
healthy buildings?

What is the device and/or market size and forecasted integration, hardware and software revenue for
solutions providing IEQ in healthy buildings from 2022 — 2027? How does this revenue opportunity
differ by market segment and application?

What is the current technology trajectory of healthy buildings as assets enabling organizations to
evaluate multiple health, wellness or productivity metrics against benchmarks?

What is the role of network providers in the evolving state of IEQ for healthy buildings and how will
this change with the introduction of private 5G and LTE networks?

What key regulatory and socioeconomic forces are driving or slowing the adoption of IEQ for healthy
buildings?

o What are the implications of wider adoption of IEQ for data ownership, cybersecurity, and data
privacy?

o What are the ethical and legal implications as well as potential for greater government
intervention of wider adoption of IEQ for healthy buildings?

How has the concept of the healthy building been redefined as “post-pandemic resilience” grows in
importance? How will this trend evolve?

Customer Needs, Adoption, and Buying Behavior for IEQ for Healthy Buildings

What are the key differences in IEQ customer types? How should positioning, channel and sales
tactics differ by customer personas in the healthy buildings domain?

What IEQ applications and use cases for healthy buildings are driving the largest business
opportunities in which market sub-segments today?

What are the top pain points customers face when introducing IEQ technology in healthy buildings?
How do the top applications and use cases address key customer needs and pain points? How do
healthy building constituents determine costs and benefits of IEQ technologies?

What are the disconnects are arising between customers and suppliers when either integrating
existing solutions or adopting new IEQ solutions?

What value propositions and KPIs do buyers consider most when adopting IEQ solutions in healthy
buildings? Are these customers well informed of the value provided by IEQ solutions in healthy
buildings? How will this evolve in the future?
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How willing are customers to pay for IEQ solutions in healthy buildings and what pricing models are
taking hold in the market? Are new business models, including HVAC and air-quality as-a-service type
offerings gaining acceptance and adoption?

What are the specific challenges and opportunities regarding remote or cloud-based operation /
control of HVAC and IEQ solutions?

What is the future of personalized, seamless heathy building experiences that balance occupants’ or
tenants’ ability to customize healthy building attributes, while still respecting privacy?

Indoor Environmental Quality (“IEQ") for Healthy Buildings: Supplier Dynamics and Best Practices

How do customers most often interact with suppliers? What client budgeting, investment and
solution packaging and delivery considerations do suppliers need to consider when selling solutions?

Who are the key established players across each of the following identified segments: hardware and
software technology manufacturers and suppliers, OEMS, integrators and installers, service providers?

Who are the key hardware and software innovators creating disruption within the realm of IEQ for
healthy buildings? How are they differentiating themselves?

What are the strengths and weaknesses of the identified players in the market for IEQ today? Which
business and solution delivery models are the most successful today, and how will this change in the
future?

What new acquisitions, investments, partnerships, and ecosystems are developing in the market for
I[EQ solutions for healthy buildings?

What is the role played by standards, frameworks and scorecards with which vendors of healthy
buildings technologies and their clients value the effects of IEQ technologies?

What is the role played by builders, especially, in quantifying and valuing the benefits of healthy
buildings to support industry growth and success in competitive real-estate environments?

What are the leading use cases that can promote “softer”, and harder-to-demonstrate healthy
buildings metrics — such as “feeling” more productive and comfortable, and/or sensing that an
environment is more conducive to teamwork?

How do channel-to-market best practices differ across player type, solution, industry sub-segment?

How can the adoption of a healthy building concept contribute towards a building’s energy
efficiency?

Evolution of the Opportunity: Future Considerations for Stakeholders

How will the market for IEQ solutions evolve in the near-term and the long-term? What implications
does this have for key stakeholders in the healthy buildings domain?

What segments, technologies and software are being adopted for IEQ for healthy buildings both
today and in the future?

= Analytics from occupant tracking solutions and other technologies to support healthy buildings

= Control and monitoring capabilities available in the future healthy building
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= Spatial intelligence and workplace analytics, and their implications for optimizing use of space

e What are the key socioeconomic and regulatory barriers and opportunities in the market? How can
stakeholders capitalize on these opportunities?

e What are the best practices for mitigating customer concerns, communicating value propositions and
delivering or integrating IEQ solutions for healthy buildings?

e What major barriers and difficulties do suppliers have when delivering IEQ solutions for healthy
buildings? How can stakeholders effectively prepare to address problems such as proprietary platform
software solutions and differences in IEQ hardware platforms?

e What are the best practices for pricing and monetizing IEQ solutions in for healthy buildings? What
ecosystem participants will stakeholders need to engage to have an effective market channel? What
customer behaviors and solution delivery considerations should they be taking into account when
determining how best to structure their pricing and revenue models?

e What Post-Covid opportunities are presenting themselves as viable business opportunities within the
realm of IEQ for healthy buildings?
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APPENDIX E: Current State of Healthy Buildings

After enduring more than two years of a historic, global pandemic, providing assurances about air quality
to building occupants and tenants has become fundamental to enabling a return to the “world before” as
defined by allowing workers to return to their place of work as well as imporving the safety of multi-
dwelling resisdential units. However, it would be a too optimistic to believe that the deployment of
healthy buildings concepts, and in particular, the adoption of enivornmental air quality solutions have
become pervasive.

The coming years will now test the attraction and resilience of healthy buildings concept and its evolution
to support new capabilities. It will be imperative to evaluate those solutions and service offerings that are
most likely to provide value beyond this current pandemic.

Healthy buildings not only include environmentally responsible and resource-efficient building concepts,
but also integrates human well-being and performance. Healthy buildings are therefore designed to
support the physical, psychological, and social health and well-being of people in buildings and the built
environment. Most people spend a majority of their time indoors.! Healthy buildings necessarily play an
outsized role in the health and well-being of humans.

The benefits of healthy buildings are manifold: reduced absenteeism and presenteeism, lower health care
costs, and improved individual and organizational performance. Harvard School of Public

Health published The 9 Foundations of a Healthy Building: ventilation, air quality, thermal health,
moisture, dusts and pests, safety and security, water quality, noise, and lighting and views.

Emerging intelligent building systems provide a distributed control and information system that enables
networks of intelligent devices to monitor and control the mechanical systems in a building and integrate
data from existing BMS systems. These solutions are enabled by a new class of software tools and data
frameworks that allow data to be aggregated from across the fractured vendor ecosystem. Advanced data
management, analytics, Al and machine learning algorithms applied to integrated datasets are identifying
and capturing new efficiency gains from building systems. These new technologies and use cases are not
only changing the way that buildings stakeholders operate, but also how they co-operate.

This evolution has fundamentally changed how healthy buildings solution providers must address the
market. Despite all the likely future demand for healthy buildings that has resulted from a pandemic-
induced assessment, service providers will still have to overcome a range of challenges to realize the full
promise of healthy buliding solutions. Some of the major challenges include realizing new growth
opportunities that leverage data from loT-enabled buildings, interoperability, cybersecurity, data
ownership, enterprise privacy, customer needs, building a portfolio of loT products and services for
vertical markets, and monetization models for these products and services. Particularly difficult for
suppliers is the ability to meet the needs of the range of constituents and stakeholders they serve.

Today's building managers, operators and owners are seeking cost-effective and easy-to-use tools that
coordinate the operation of traditional building systems with newly connected loT systems. As these end-
customers mature, they are increasingly asking what value-added services they can enable with their loT
data. Gathering data and storing it in the cloud is not enough; new use cases such as predictive

T Americans spend an average of 87% of their time in enclosed buildings and about 6% of their time in enclosed vehicles according to the
National Human Activity Pattern Survey
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maintenance and operations visibility require tightly integrated systems that look nothing like disparate
building spaces they manage and occupy today.

Innovative technologies in intelligent buildings reduce operating and maintenance costs thanks to their
ability to collect and analyze data. Sensors placed on equipment can automatically program maintenance
activities, which are therefore based on use rather than pre-scheduled intervals. Interestingly,

the significance of a well-functioning HVAC system has increased recently due to COVID-19 concerns.

While customers are not ignorant to their benefits, deploying and integrating new solutions to enable
healthy buildings is often a difficult prospect confounded by siloed solutions, customer building
improvement budgets and disparate adoption patterns. This has resulted in market confusion; end-
customers do not know what they are getting for their money, solution providers do not know what end-
customers are willing to pay for, or how offerings should be priced, packaged and deployed. As customers
weigh the risks and rewards of indoor environment quality for healthy buildings, suppliers will need to
adopt creative business models and go-to-market strategies to effectively demonstrate a healthy Return
on Investment.
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APPENDIX F: Sample Research

F1. 2021 — For a specialist provider of photonic solar conversion products and services, we developed
a framework to select the most attractive growth opportunities overall and within vertical industry
segments and target accounts backed by a go-to-market plan for PV and Low-E applications.

The Solar PV Module Market Landscape is Fragmented and Still Emerging Comparing Key Customer Segments Reveals Near-Term Priorities

Compared tothe low-e glass industry, the solar PV marketis more fragmented, with many players mobilizing to take

Screening Low-E and PV cu:
advantage of this fast-growing opportunity.

Market L Supplier Groupings

Commercal PV
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F2. 2021 — For one of the world's leading silicon chip manufacturers, we designed MVP solution and a
future development roadmap for an offering that serves EV charging suppliers and end customers,

including detailed technical and functional architecture for current and future Level 2 and 3 EV
charging solutions

Protocols and Standards for EV Charging are Still Emerging The Rise of EVs Requires Rapid EV Charging Station Adoption

By backing and joining industry groups to incentivize the EV Charging industry to consolidate around open standards,

A variety of trends incentivize the adoption of Electric Vehicles (EVs) across regions. As more EVs hit the streets, their fuel
Intel can ge persto P increasing Intel’s TAM/SAM

demand necessitates the rapid, exponential implementation of EV Charging Stations and Outlets

Electric Vehicle Trends Global Electric Car Stock, 20102019
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F3. 2021 — For a developer and manufacturer of Class 1 commercial electric vehicles, developed a road
map to realize new digital and connected vehicle growth opportunities based on customers
perceptions of what digital solutions and services provided the most value and differentiation

The Commercial Delivery EV Value Chain is a Diverse Ecosystem Validation: Who is Supplying the 10,000 Commercial EVs in 2021?

By partnering with key software innovators, ELMS can act as a trusted partner who serves its customers even after the
vehicle has sold, and receive recurring revenue through long-term relationships

Amazon’s exclusive massive delivery order with Rivian (targeting 10,000 vehicles delivered by 2022) has accelerated the
commercial EV ity for 2021, with EV vans ing ~65% of the class EV 1-3 sales this year

USS. Class 1-3 EV Sales, 2021
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F4. 2021 — For the creator of one of the first solid-state digital circuit breakers for commercial and
industrial applications, we designed and facilitated a process to accelerate development of the

company'’s remote services strategy.

Utilities Can Position Themselves As A Smart Cities Platform

address new use cases, utilties will have a tangential role and incumbent suppliers will face stiff competition
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The current infrastructure utiliies possess set them up to be a focal point in Smart Cities; but without maneuvers to

Utilities Can Organize to Address Several Use Cases in Smart Cities

Utilte can create their existing power architecture assets, such as
monitoring consumption or developing EV charging capabilties
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F5. 2021 — Collaborated with CABA on The Connected Home and Al (2021) that created a

CABA

foundational framework for understanding the connected home'’s evolution of consumer
preferences around artificial intelligence applications in the home, with a particular focus on data
and ownership and user privacy and their appetite to install and use artificial intelligence
applications in connected homes, and developed recommendations for stakeholders on how they
can best position themselves in this evolving connected home landscape

For each of the following Smart Home devices, how much would you be willing to pay for an improved Al-
enabled device?
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Figure 2.7 CHAI User Willingness to Pay

18 © 2022, Continental Automated Buildings Association
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The Connected Home and Al
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F6. 2021 — Collaborated with CABA on Al and Predictive Maintenance in Intelligent Buildings (2021)
that defined and developed business opportunities within predictive maintenance and artificial

intelligence technologies as they relate to intelligent buildings.

Primary Pain Points Referenced by Operators/Buyers"”

Targeted at Buyers- What are the primary pain points you face related to
in your building? [Select all that apply]

The maintenance/facilities team is too small/inadequate...
Inconsistent hours/ Frequency of requestsis unpredictable
Unclear scheduling system
The software package the facilities team usesis outdated
Difficult manual reporting system
High amounts of mental pressure
Overburdened by number or requests
Tenants being unfriendly
Management expecting too much without providing enough...
Fixing systems & devices after they've already broken down is...
None of the above
Maintenance requests often do not accurately diagnose the...
Poor communication across facilities team
Manual checks can be time consuming
Unclear responsibilities
Lack of predictability of faults/system failures
Maintenance staff will often lack skills relating to certain tasks...
Reliability of 3rd party contractors
Unclear prioritization of tasks
Unreasonable expectations to extend device or system lifetime
Mediating between residents/occupants and 3rd party...

0 20 40 60 80 100

Ao
© 2021, Continental Automated Buildings Association "5 Al and Predictive Maintenance in Intelligent Buildings C'"'“"'
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F7. 2021 — Collaborated with CABA on Intelligent Building Energy Management Systems (2021) that
provided a framework, market requirements, ecosystem analysis and market sizing for the building
automation systems, energy storage, and other energy management hardware and software
solutions including services, security, data analytics, systems, and processes for building operators

CABA

and technology suppliers based on top identified use cases within the target market

For IBEMS Applications to Mature, Buildings

Need to Upgrade Their Underlying Technology

The Evolution of Intelligent Building Energy Management Systems Applications

Complex A} Grid-Interactive DERs, Grid
Process & System Integration Efficlent and Interactivity &
Zero-Energy Load Shifting
Bulldings
AlaML,
Predictive
Analytics

Compound Apps Intolligont
onof Things  Bulldings Peak Load i
prediction [l

Simple

Technical Complexity

Traditional ot
Bulldings

Simple
Simple Apps | Root-Cause
Thing Analysis
Utility Bill
Tracking &
Submetering
Tanglbility of ROI
Requirements for Stage 2 Requirements for Stage 3
+ Smart meter integration « Data lake and EMS application overlay
+ Uparades to network infrastructure + 60 Hz utility (power line) frequency
« Interoperable network protocols + Occupancy sensing
+ Device-based eneray monitoring capabilities + Attractive utility incentive programs
Figure 3.1 For More Advanced and sensing + Thermal and eneray storage
IBEMS Applications, Building * External data source integration « Advanced metering infrastructure
' (e.0., weather data)
Need to Evolve s
26 © 2020, Continental Automated Buildings tiOMSource: CABA Inteligent 2020 Report sHilllii
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F8. 2018 — Collaborated with CABA on Monetization of Intelligent Buildings (2018) that examined how
to monetize intelligent buildings from the perspective of building owners, developer, solution
providers (OEM manufacturers and service providers) and other stakeholders including stakeholder
analysis, business opportunities, technical barriers and opportunities, future market direction, issues,
use-cases and industry recommendations

Use Case Categories Impact Owner / Operator

Decision-

Top Use Cases Aligned with Player Types Result in

Making

* Retrofit & Upgrade: Use cases included in
this category include those that are

Monetization Model Alignment

predorminately energy management
related and that have very tangible
metrics for measuring the expected return
on investment

f—

+ Operational Excellence: Use cases that
still have quantifiable returns but are less
tangible than retrofit and upgrade use
cases.

End Custamer ype

+ Comfort and Convenience: Use cases that
don't have objective or clear measures of
return for the stakeholder

[RS—

other qualtative metrics

1

CABA 30 YEARS
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CABA 30 YEARS

F9. Intelligent Buildings Opportunity Assessment (select outputs below)

Evolution of Building Information Systems Illustrative Framing of Forces and Trends

Synthesizing and
acting on the
available
information is key!

While there are integrators and system suppliers that can integrate disparate facility & energy solutions
how imi d costs....

Energy Management & Control

0 d 0 0 d g
Tech-Focused Security-Driven Hassle-Free/ Cost-Driven
Ensuing noservice Service Contri
Suongestneedsae ce-Centric Vighly mtiated
. interruptions is 2 top. reduce costs of bills and.
Westethiough  <oncem ong with s mdmmatasie applances -went high
i i ‘ensure goals are met
UsageGoal |+ Comfortand ~ Balance of comfort e oo
and cost and Cost
DeviceProfle [ ugh echhome - Time saving appliances - Minimalist  Timasavingapplances |
Buying Behavior
) .
Sensitivity + Low + Medium * Low * Low
Interest in « High + Medium + Medium «Low
Secuty) + Medium - High . Low - Low
Concerns.
Gare about Energy
& Environmental - Medium Low < Low  Medum

Ecosystem Opportunities and Challenges

gy [Eonmun
Honeywell
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F10. Recent Study "Assessment of Uptime and Predictive Maintenance” in February 2021

The Evolution of Maintenance Solutions Towards Predictive

The adoption of new monitoring, data management, and analytics technologies is enabling predictive maintenance
strategies that coordinate OEMs, Service Providers, and end customer personnel in increasing asset uptime

Reactive Maintenance

The traditional method of OEM repair &
replacement services is still in use today, with end
users reacting to service events (planned or
unplanned) by contacting OEMs for assistance

Reactive with Regular Service Contract

Some OEMs and end customers have evolved to
reactive maintenance with a regular service
contract, enabling end users and OEMs to
collaborate live on device issues and troubleshoot
before breakdowns

Predictive Maintenance

Through advancements in connectivity and the
integration of historic part and failure data within
predictive models as well as changes in end user
preference, OEMs and End Users can effectively
share product ownership and maximize uptime

OEM/SP Se:vi:’:es Enabled
Equipment B OEM / Service * Field Maintenance &
2 N : Y ) Repair Services
° Failure é Provider Investigates ' « Customer Support
7 * Service Contract &
T .a./ " -
gernent
: ” -~ + Reactive Maint
\“g SN Request ¥ Repair, replacement, or active Hemenance
End User == Repair new product is offered
.............................. Services Enabled
e Service Contract ""'-~~%EM/5P + Asset Management &
") Reliability
o y Regular repair . Eupply Chain /
- ogistics
"H" N services [ Management
-~ ;
.g 2. Equlpment Provides support within
End User - Failure contract language
. oemse [
T —— * Real-time evalu§t|on Maintenance
& full transparency ' * Anomaly detection + Supply Chain /
- * Failure prediction Logistics
End User +  Asset & location Management

tracking

Close collaboration & data transparency enable: +  Predictive insights

* Uptime as a services
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Customers Need Better & More Integrated Aftermarket Solutions

The value of digital transformation is gaining traction among end customers, but the complexity of this
strategy is causing challenges across all industries.

By it’s nature, maintenance is an ad-hoc event. It's
reliant on triggering events that by themselves are
relatively straightforward. The complexity of the
event and the nature of the work are primary
determining factors when deciding how to adopt
these technologies, and what business models to
implement within them.

Scenario: While
completing an
unassociated task, the
Tech decided to testa
machine in the factory ("1
was simply passing by”)

CABA

End Customer Third Party Asset, Part
qumsent First Line Services Inventory &
Maintenance Providers Other Data

Preventative and Planned

Scenario: Test and
measurement is part
of their ongoing job
duties and regular

business operations.

Corrective and Ad Hoc

Scenario: Data from sensors
triggers a notification,
alerting facilities manager to
take & measurement

Scenario: A major piece of
machinery has broken
down so fronthine workers
notify the maintenance
tech so he can fixit
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