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Does your organization make decisions based on research and good information? If yes,
where can you access good “connected home and intelligent buildings” research at a
reasonable cost? Did you know that with over 500 reports, the CABA Research Library
currently holds the largest collection of “connected home and intelligent buildings”
research in the world?

In addition, the newly expanded CABA Information Council is reviewing over 200 new
researchreports. CABA thanks over 30 industry professionals that have volunteered to
peer-review new research and they are being led by CIC Chair Dr. Ken Wacks and Vice-
Chair Wayne Caswell.

It is a great testimonial that over 300 CABA members and over 4,000 people
regularly access the CABA Research Library 24/7. With shrinking budgets, the CABA
Research Library is a very cost-effective way to stretch research dollars. In addition,
anyone can freely access the CABA Public Library, which boasts another 450+ research
reports, case studies and white papers.

The new CABA Research Program is another cost-effective, time-saver. CABA is
nearing completion on two landmark research projects “State of the Connected Home
Market" and "Smart Grid's Impact on Intelligent Buildings” These unique collaborative
research projects, with 24 organizations each, will create timely, industry research. In
addition, CABA co-ordinates boutique research such as the “Aging in the Connected
Home" project, with four organizations participating. Consider CABA when you need to
create research or find it quickly!

The expanded CABA Board now consists of 22 great organizations and they are list-
ed on this page. CABA is truly an international organization, with Samsung Electronics
justjoining. Dr. Yong Chang traveled from Seoul to participate in the recent CABA Board
meeting hosted by Dr. Satyen Mukherjee, from Philips. The Board, pictured below, cov-
ered many items of business, including updating the CABA Business and Tactical Plan.
Rest assured, CABA will continue to collect, create and disseminate industry research.

Dr. Satyan Mukherjee hosts CABA Board at Philips
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NEW MEMBERS

The Continental Automated Buildings Association is a not-for-profit
industry association that promotes advanced technologies for the
automation of homes and buildings. CABA members benefit from timely,
competitive intelligence on the integrated systems industry. Here is a
sampling of our latest members.

ASSA ABLOY AB
ASSA ABLOY AB is the world's largest lock manufacturer. The firm owns Yale, Sargent and the high-security lock firms of
Medeco in the U.S., Mul-T-Lock in Israel, Fichet-Bauche in France, and VingCard Elsafe International in Norway.

Energent Incorporated

Energent Incorporated is a leading provider of energy management technologies for industrial, institutional, and commer-
cial customers. The firm provides its state-of-the-art technology as a software-as-a-service (SaaS), ensuring cost effective
deployments and valuable ongoing services.

Grundfos Pumps Corporation

Grundfos Pumps Corporation is the flagship U.S. subsidiary of Grundfos Group, the leading pump manufacturer in the
world, which produces approximately 10 million pumps a year, together with pump motors and electronic controls.
Grundfos pumps are sold through independent distributors and the group’s 80 companies in more than 55 countries.

Samsung Electronics, Co. Ltd.

Samsung Electronics, Co. Ltd. is a multinational electronics and information technology company headquartered in South
Korea. It is the flagship subsidiary of the Samsung Group. With assembly plants and sales networks in over 60 countries
worldwide, Samsung has approximately 160,000 employees.

USNAP Alliance

The USNAP Alliance is an open industry association publishing industry specifications for connecting energy aware con-
sumer products with energy interfaces such as smart meters and energy system interfaces. The Alliance publishes speci-
fications, tests and certifies products and provides information to consumers, utilities and vendors on the benefits of the
standard.

A complete CABA member listing with both product and service information and Web links is available at:
www.caba.org

Connect With Us at www.caba.org
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CABA Research Briefs provide a condensed synopsis of specific research
papers available in the organization’s research libraries. CABA research
libraries provide industry intelligence to the home and large building
automation and integrated systems sector.

I Broadband in America
This report updates an earlier independent analysis of publicly announced broadband network deployments and plans for
the purpose of informing the FCC's efforts in developing its National Broadband Plan. By 2013-2014, broadband service pro-
viders expect to offer about 90 percent of homes advertised speeds of 50 mbps downstream over wired connections and 5
mps over wireless, leaving the rest with significantly inferior choices.

Internet Penetration Forecast

Internet penetration of U.S. households

120,000

100,000

80,000

60,000

No. of households (000s)

40,000

20,000

2004 2005 2006 2007 2008 2009  2010E 2011E 2012E

. Cable . Telco broadband . Dialup + Others . Non-Internet households

The full version of this research was published as a CABA Information Series and is available in CABAs Research Library at
www.caba.org.
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CABA RESEARCH BRIEFS

Growth in Online Households
Slowing Growth of Online Households

30% 70%
YoY Growth in Online HH (left) e====(Online HH Pen (right)

20% 60%

10% 50%

0 40%

2000 2001 2002 2003 2004 2005 2006 2007 2008

B Advanced Energy Design Guide for Small to Medium Office Buildings
This report from the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) provides guide-
lines for saving energy in new and retrofit, small to medium-sized office buildings (up to 100,000 square feet). The goal is to
achieve a 50 percent improvement over minimum code requirements while enhancing the work environment and reducing
greenhouse gas emissions. Recommendations cover the building envelope and windows, lighting systems (including day-
lighting), heating, cooling and ventilation, building automation, water heating, and electrical loads.

Relative Impact of Energy Savings Strategies
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The full version of this research was published as a CABA Information Series and is available in CABAs Research Library at
www.caba.org.
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LARGE BUILDING AUTOMATION

The Evolution of Indexing
Building Intelligence

Dr. Albert So and Dr. Edward Yiu
provide an introduction to the Asian
Institute of Intelligent Buildings and
its Intelligent Building Index.

Intelligent buildings have been growing at an accelerat-
ing pace for 30 years. As the successor to the Johnson
Controls Intelligent Building Research Centre, estab-
lished at the City University of Hong Kong, the Asian
Institute of Intelligent Buildings (AIIB), established in
December 2000, adopted a formal definition of intelli-
gent buildings, which noted that they are designed and
constructed to achieve long-term building value. CABA
members can download the article “A New Definition of
Intelligent Buildings for Asia” through CABA’s Web site
to obtain the exact definition.

ATIB was founded by four founding corporate mem-
bers and has been administered by a council and an exec-
utive committee. A chapter was established in Singapore
in 2004, and new chapters will be established in Kuala
Lumpur and Taipei in the near future.

The four objectives of AIIB are as follows:

1. To develop an Asian definition and standards for
intelligent buildings.

2. To act as an independent certification authority
for intelligent buildings through the use of the
organization’s Intelligent Building Index (IBI).

3. To educate and promote the benefits of intelligent
buildings.

4. To work with international counterparts to bring
Asia up to date on developments related to intelligent
buildings.

In conjunction with ATIB’s first two objectives, the orga-
nization developed a unique assessment scheme for in-
telligent buildings based on its official definition of intel-
ligent buildings, entitled the Intelligent Building Index

(IBI). Before we look at the latest version of IBI however,
it is appropriate to quickly review the history of the de-
velopment of building intelligence.

There have been four generations of building intelli-
gence development which includes: the automated build-
ing model; the responsive building model; the effective
building model, and the learning model, as demonstrated
in Figure 1.

Automated Building Model
[1980s]

+

Responsive Building Model
[1990s]

+

Effective Building Model
[2000s]

+

Learning Model
[Circa 2005]

Figure 1- The Four Generations of Building Intelligence

The first generation of building intelligence emphasized
the achievement of building automation. Then, the sec-
ond generation strengthened the responsiveness to en-
vironmental changes to the systems. Communication
and integration systems were developed to enhance the
responsiveness. But in the late 1990s, the idea of intel-
ligent buildings shifted from building intelligence to an
emphasis on building user efficiency. Then, in 2005 and
2007, documents on a new learning model of building
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intelligence and intelligent building maintenance were
published. These papers argued on the importance of the
learning skills of a building, such as artificial intelligence,
which entitle it to be regarded as intelligent.

The Intelligent Building Index (IBI) Manual was first
launched by the AIIB in early 2001 and has been updated
regularly, approximately every four years.

Version 2.0 of the IBI was published in late 2001 and
is available to the industry as a CABA Information Series
through CABA’s Public Research Library. Version 3.0 of
the IBI was published in 2005 and Version 4.0 was re-
leased in 2010.

The Intelligent Building Index (IBI) was the world’s
first quantitative and comprehensive assessment IB tool.
It has received and incorporated valuable comments
from the building and construction industry, including
government bodies, professional institutions, practitio-
ners and academics.

It is now widely and deeply recognized in the region,
and different types of buildings, including commercial
buildings, hotels, buildings at educational institutions,
and laboratories in Hong Kong, mainland China and Sin-
gapore, have all been assessed utilizing the IBI in the past
few years.

In 2009, a special committee was established within
AIIB, chaired by Dr. Edward Yiu, to update the IBI to
reflect current advancements in technologies and global
changes. Emphasizing a holistic approach towards IB as-
sessment, the IBI has incorporated a multi-module as-
sessment scheme and been weighted by a Cobb-Douglas
Utility function, since the first launch of the manual in
2001.

IBI is unique in that it is the only assessment method
in the world that incorporates all areas related to intelli-
gence and adopts a Cobb-Douglas Utility function, which
can simulate the non-linear judgment criteria of human
beings. Readers can download a CABA Information Se-
ries paper entitled “On the Quantitative Assessment of

8 iHomes & Buildings

Intelligent Buildings” about the mathematical model that
informs the Intelligent Building Index (IBI) from CABA’s
Public Research Library.

Currently all existing IB global assessment schemes
are working on a linear addition model, which is comput-
erized, not human in nature. A feature is assessed either
by marks, while grey levels are not considered. Accord-
ingly, non-applicability and failure of a particular feature
by an intelligent building can be clearly distinguished
from each another by using IBI while other schemes do
not have this feature. These concepts have been rapidly
recognized by the industry, allowing the IBI to become
a versatile assessment tool on the overall performance of
an intelligent building, rather than a piecemeal or frag-
mented assessment on any individual aspect. Retain-
ing this multi-module concept, the latest version does
rename some of the modules to more accurately reflect
their concerns, as shown in Table 1. There are altogether
10 modules, or sub-indices if you like, and 367 individual
elements.

Intelligent Building Index (AlIB - IBl v4)

Index Code | Elements

Module
M1 Green GRI 79
M2 Space SPI 17
M3 Comfort COl 51
M4 Working Efficiency ~ WEI 71
M5 Culture CUlI 14
M6 e-Services and ETI 38
Technology
Provisions
M7 Safety and SSI 31
Structure
M8 Management MSI 34
Practice and
Security
M9 Cost Effectiveness  CEl 2
M10 Health and HSI 30
Sanitation
Total 367

Table 1- Quality Environment Modules renamed in Version 4.0

IBI Version 4.0 Versus Previous Versions

The newest version of the Index provides its first elec-
tronic version of assessment as it is depicted in the form
of worksheets. It does not only allow more user-friendly,
hands-on trials, but it also enables sensitivity analyses on



the impact of a change of any individual elements on the
overall score. Users can try to pre-assess their building in-
telligence by themselves first, and identify the strengths,
weaknesses, opportunities and threats (SWOTSs) of their
buildings in terms of building intelligence.

Intelligent Building Index (AIIB - IBI v4)

Scoring Standards

0 NOT ALLOWED

5 Below statutory requirements and results
inillegality or hazard or very undesirable
consequences

10 Worst conditions or designs, etc., or
undesirable consequences

40 Fair to bad conditions or designs, etc.

50 Lack of recommended items but not

statutorily required; or just fulfilling old code

60 Just fulfill the latest statutory requirements

70 Provide good but not substantial enough
provisions

90 Excellent and substantial provisions

100 Excellent and substantial provisions plus

bonus scores

Table 2 - A Set of Scoring Standards adopted in IBl Version 4.0

The Asian Institute of Intelligent Buildings (AIIB)
upon an approval process can then provide building cer-
tification. In the assessment, users can simply select the
type of building, and enter the scores of individual ele-
ments. Users can also exclude any modules or elements
by setting them as “not-applicable”. The mathematical
equivalence is to set the weight of a particular element
to zero because any number to the power zero returns
the same value of “1”. IBI is operated on multiplication
instead of addition and therefore any number multiplied
by “1” remains unchanged. That is how IBI handles non-
applicability or irrelevance.

All module weights have been comprehensively re-
viewed in the previous version 3.0, and they are normal-
ized to become 100 percent total in this update. As before,
distributions of the module weights among the 10 quality
environment modules for different types of building are
still based on commercial, health care, residential, hotel
and educational institution.

The scoring system for all the elements is also stan-

LARGE BUILDING AUTOMATION

dardized to a scale shown in Table 2. Such a standard-
ized scoring scale helps benchmark performance and fa-
cilitates interpretations. Furthermore, new sorting keys
in three dimensions are provided for grouping relevant
elements, i.e., by trade (discipline), by development stage,
and by dimension of intelligence.

Besides the 10 quality environment modules, all ele-
ments are grouped into 14 trades (disciplines), as shown
in Table 3. Experts from the corresponding discipline can
help provide evidence in the assessment of the relevant
elements. A maintenance and management discipline
and a quantity surveying discipline are added in this up-
date.

Secondly, the elements are grouped into three stages
of development: design; construction and installation;
and post-occupation stage. It enables provisional certi-
fication for pre-occupation assessment such as: design
and/or construction and installation parts; and a full cer-
tification can be further issued upon the completion of
another full-scale, post-occupation assessment, which
can include: design, construction and installation, opera-
tion, maintenance and management parts.

A framework is provided for each quality environ-
ment module, showing the hierarchy of the elements
under three major headings: design; construction/instal-
lation; and maintenance and management. A framework
provides an overall structure of the quality environment
module, which enhances better interpretation and un-
derstanding of the Index.

Thirdly, the elements are also categorized into the
four dimensions of intelligence in accordance with the
four generations of the development of building intelli-
gence; viz. automated building model; responsive build-
ing model; effective building model, and the learning
model.

Globally and locally in the past few years there have
been lots of statutory amendments, issuance of new in-
ternational standards, and advancement of new technol-
ogies. The IBI update has incorporated as many of these
changes as possible. For example, “green buildings” and
their associated standards have attracted a lot of atten-
tion, including ISO 50001 and BS EN 16001, which both
constitute a new energy management systems standard.
In Hong Kong, the Special Administrative Region Gov-
ernment introduced mandatory building energy codes
in 2008. The codes will go into effect September 2012.
Therefore, scorings of all corresponding elements in the
IBI have been revised accordingly.

- continued on page 20
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HOME SYSTEMS

Smart Homes: Building an Easier Life

Suzan Riazi notes that building technologies are
merging with information and communication
technologies to improve lifestyles.

From technology providers to utilities, industry interest
in energy-efficiency efforts and smart grid development
has focused on updating commercial and industrial sec-
tors, which accounted for 62 percent of U.S. electricity
use in 2009. However, given that 113.6 million homes in
the United States consumed 38 percent of electricity in
the same year, the residential market is hard to ignore.

Building technologies are merging continuously with
information and communication technologies to im-
prove lifestyles. Smart homes, which allow appliances
and devices to operate automatically and in accordance
with tenant preferences, exemplify this convergence in
the residential market. An intelligently operated home
increases occupant comfort and results in long-term fi-
nancial savings because of optimized energy use. In addi-
tion to this personal benefit from lowered electricity use,
there is the collective benefit of a cleaner environment;
according to the Environmental Protection Agency, elec-
tricity use was responsible for 87 percent of 2009 U.S.
greenhouse gas emissions.

Components of a Smart Home

In smart homes, the manual control consumers have over
appliances and electronics, which may be local through a
single panel or remote via a cell phone, can be automatic
when components communicate with one another. As
customers give way to the full capabilities of a home au-
tomation system, devices can adjust settings on their own
to maintain tenant comfort at the lowest possible energy
levels. For example, room sensors that recognize occu-
pancy levels, lighting intensities, and temperatures pro-
vide information to device controls, which adjust system
operations by comparing actual with preferred levels.

10 iHomes & Buildings

Figure 1- Components of a Smart Home (United States), 2011
A home automation system centralizes control by integrating electrical
appliances, home devices, and building systems over aninternal
communication network.

Smart homes can also integrate with smart grid infra-
structures for real-time monitoring of power flow and
greater flexibility in consumption. Owners can partake in
a demand response (DR) program, in which appliances,
electronics, and building systems make streamlined ad-
justments within pre-approved ranges based on signals
received by utilities to lower energy consumption when
the electric grid is most strained. Homeowners can set
dishwashers and clothes dryers to operate during times
when electricity is least expensive. Lights may dim when
the television is on or shut off when a room is unoccu-
pied. Automated window shutters can adjust closure
angles based on availability of natural light, and windows



can open or close based on indoor and outdoor tempera-
tures.

Benefits of Greater Intelligence

Homeowners face higher electric bills because of an in-
crease in consumption and in rates per kilowatt-hour.
As customers purchase smart appliances and implement
energy management systems, they become more famil-
iar with their own energy use. Homeowners can better
identify wasteful habits through real-time monitoring
software. This data becomes even more powerful when
integrated with utilities, whose two-way communication
of energy use and market supply allows homeowners
to participate in time-of-use pricing and DR programs.
These utility programs provide homeowners the oppor-
tunity to save on their electricity bills by manually or au-
tomatically adjusting home settings to reduce energy use
when most expensive.

Current Developments in Smart Technology

Home appliance manufacturers are developing smart
appliances in recognition of the industry push toward
a more environmentally responsible way of life. Manu-
facturers, such as LG, Whirlpool, Philips, and Emerson
Technologies, have developed smart appliances with ad-
vanced capabilities, which are highlighted in the follow-

ing chart:

Smart Internal computers may take stock of

Refrigerator inventory and track expiration dates.
Consumers would be able to access
this information remotely via their
cell phones to generate a shopping
list.

Smart TV Smart TVs allow integration of online
and personal content with broadcast
programming, letting viewers interact
with social networks, and provides
an avenue for targeted advertising
based on a consumer’s viewing
history.

Smart Smart thermostats allow air

Thermostat conditioning and heating control via a
computer or mobile phone.

Figure 2 - Examples of Smart Technologies and their Capabilities
(United States), 2011

HOME SYSTEMS

These devices are considered smart because of their intu-
itive ability to adjust systems, based on defined conditions
and relay energy consumption information to homeown-
ers. This information is available to homeowners through
Web portals and energy-monitoring tools.

Smart meters, installed in the home, are important
links that evaluate energy consumption levels as fre-
quently as every 15 minutes and communicate this infor-
mation to utilities. In 2010, the Federal Energy Regula-
tory Commission estimated an 8.7 percent penetration
rate for smart meters in the United States. Frost & Sul-
livan expects that market to grow at a compound annual
growth rate of 12.4 percent between 2010 and 2017.

Communication service providers, such as Verizon
and AT&T, are also expanding into the smart home mar-
ket through services that integrate home appliances,
security, and utility management with their communi-
cations network. Information technology vendors are
partnering with product manufacturers, such as Tendril
with Whirlpool, to take advantage of the smart home
trend through software platforms that facilitate commu-
nication between home appliances and smart grids.

Challenges to Adoption and Implementation

Cost inhibitions are a common barrier to mass adoption
of smart home appliances, especially for homes that are
fully installed as opposed to those newly built or reno-
vated.

A 2011 Frost & Sullivan survey of more than 1,000
households across the United States demonstrates that
66 percent of homeowners are likely to adopt smart ap-
pliances. However, 70 percent of those respondents likely
to adopt smart appliances plan to wait until their current
appliances are due for replacement, and the majority
seeks payback on money spent within one year through
energy bill savings. Such price sensitivity requires manu-
facturers to better educate consumers on the long-term
financial benefits of owning smart appliances. At the same
time, manufacturers will have to manage price points so
that smart appliances can compete with traditional appli-
ances.

In addition to high cost barriers, a lack of awareness lim-
its the adoption of smart technology. About 60 percent
of homeowners are unfamiliar with smart grid technol-
ogy, and only 16 percent are aware of efforts by their elec-
tric utilities to introduce smart grid capabilities. Such
percentages beg for increased efforts on behalf of

- continued on page 20
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By Ken Wacks

As I explained in my fall 2011 iHomes & Buildings article,
the proposed electric smart grids extend to equipment in
customers’ homes. Such equipment includes home appli-
ances, sensors, actuators, user interfaces, and specialized
controllers. The development, marketing, installation,
and maintenance of these devices open new product op-
portunities for consumer electronics companies.
I have been assisting the Consumer Electronics Asso-
ciation (CEA) to explore:
¢ Business opportunities for consumer electronics
companies in smart grids.
e Applying the expertise of consumer electronics
companies to develop products with energy
management features.

This article highlights the emerging market for energy
management programs and how consumer electronics
companies can profit. Consumer electronics products
might include a new line designed specifically to support
smart grid functions or might be an existing line with ad-
ditional features for enhancing these functions. Residen-
tial smart grid devices require electronics and motivation
for customers to purchase them. Consumer electronics
companies have product and marketing skills that will be
critical to the success of smart grids.

Demand management

Managing the demand for power requires first helping

customers understand that:

¢ Electricity consumption varies during the day.

e Meeting the demand at peak usage times and during
weather extremes of heat and cold is expensive.

¢ Building plants and power lines to meet demand

12 iHomes & Buildings

Smart Grid Impact on Consumer Electronics

peaks contradicts consumer desires for a greener
environment.

Energy management programs provide incentives and
tools for aligning the demand for electricity with the
supply. Initial product offerings have included displays
called dashboards that show consumers electricity price,
consumption, and cost on a chart or graph over time. An
example is presented in Figure 1. This approach of edu-
cating customers about power costs assumes that con-
sumers know how to react by operating their appliances
at the optimum time.

Effective load control

Choosing which appliances to operate and when can
be daunting since consumers are not engineers and just
want to enjoy their appliances. A better approach uses
automation embedded in consumer electronics to help
customers respond to demand response programs. Such
a system is called distributed load control. The utility has
the opportunity to change prices when a demand peak
is expected or as wholesale prices of electricity fluctuate
in order to reflect actual utility costs. Appropriately de-
signed smart appliances respond with minimal user in-
volvement or inconvenience.

The elements of a distributed load control system are
illustrated in Figure 2. The Energy Management Agent
(EMA) is a computer application that allocates limited
energy (or a limited budget for energy) among applianc-
es. It may switch energy sources from the grid to local
generators or a storage battery. The EMA acts as an in-
telligent agent for the customer by determining how and
when to operate appliances based on the cost of energy,
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Figure 1- Energy Dashboard for a Personal Computer
(Compliments of General Electric)

the energy requirements of the appliances, the availabil-

ity of distributed energy resources including stored en-

ergy, and user inputs. The user would enter parameters

such as a monthly budget for electricity and preferences

for using specific appliances, such as the times for show-

ers, cooking, clothes washing, etc.

Smart appliances that can operate in energy conserv-

ing modes may improve the effectiveness of a distribut-

ed load control system.

Such a system manages routine

energy consumption while notifying customers when

a choice is needed that could save money, keep power

available, or allow the consumer to override a scheduled

action.

Energy management as a service
Energy management as a service business coupled with

consumer products can be a win for utilities, for service

providers, for consumer electronics companies, and for

consumers. By opening pricing and usage data to con-

sumers and to consumer electronics equipment, devices

at the home could perform energy management poten-

tially at a lower cost than centralized programs operated

by the utility. A large competitive market can benefit con-

sumers and the utility industry alike by creating econo-

mies of scale on a national basis.

We need much more market research to learn what

motivates consumers to manage energy. How much

should consumers be involved in consumption decisions

versus depending on automation and smart appliances?

The answer will come through traditional market trials

with product and service successes and failures. The con-

sumer electronics industry can facilitate a competitive

energy management market with:

» Consumer incentives to participate.

e Tools for consumers to act effectively.

» Consumer products that are easy to use with
understandable benefits.

« Standards and guidelines to promote product
interoperability.

e Products with a range of price points to suit a variety
of consumers.

e Products that work across utilities as consumers
change residences.

e Products that combine energy management with
other attractive features.

Energy management in consumer electronics
The basic principle is to design energy-reduction modes
into appliances. The energy management service provid-
er or local Energy Management Agent would specify an
energy reduction goal, such as 10 percent, in a message
sent to each appliance. The appliance would react to this
message according to the built-in capabilities. An appli-
ance with energy mode controls needs a communications
capability such as an access port for remote control.

The technical elements for remote control are a con-
nection to a communications medium, circuits to encode
and decode the communications signals and embedded
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Figure 2 - Distributed Load Control with an Energy Management Agent

messages, plus an interface link to the appliance control-
ler. Figure 3 illustrates a home with appliances that are all
interconnected via a home area network. The home area
network connects via the gateway to a utility or other
energy management service provider in order to access
demand response data.

Consumer electronics manufacturers have an advan-
tage over appliance makers because connectivity has
been important for audio components and for linking
video signals from antennas, cable, and satellite with TVs
and video recorders. Consumer electronics companies
may find business benefits in partnering with major ap-
pliance companies to learn about the appliance industry,
to teach information and control technology, and to iden-
tify product opportunities.

Appliance makers are challenged to sell the benefits of
products that incorporate extra features at a higher price
in order to participate in demand response programs.
The appliance industry is very competitive. Consumer-
purchase decisions are not based just on features, but also
on product appearance, user interfaces, and energy con-
sumption data.

Consumer electronics vendors are accustomed to
complex selling factors. For TVs, size and brand names
matter. But the blending with room interior design is
probably a more important consideration for the recent
successful diffusion of flat-screen TVs. Also, we cannot
ignore the amazing success of Apple products because of
design, convenience, and cachet.

Opportunity for consumer electronics companies
Consumer electronics have never constituted a major

portion of residential electric bills. Furthermore, con-
sumer electronics have been responding well to pres-
sures for improving energy efficiency and lowering
standby power consumption. Between 2003 and 2010,
power consumption in LCD digital TVs dropped 63 per-
cent when operating. Standby power required for a TV
to respond to a remote control turn-on command is now
less than 1 Watt.*

Consumer electronics companies have the opportu-
nity to apply expertise in product innovation and market
development to exploit the energy management mar-
ket. The primary driver for innovation is the potential
for generating sales in an existing or new market such
as demand response programs and microgrids. Energy
management is not an attention grabbing application for
consumer expenditures. However, consumer electronics
companies know how to market products that appeal to
consumers with entertainment features and clever de-
signs. Therefore, these companies may be able to help
utilities and third-party suppliers of energy services
make product offerings more attractive by addressing is-
sues such as:

e Product design

e User interface

e Convenience

e Portability

e Adaptability to customer demographics
» Platform for multiple applications

As computer electronics companies know well, the chan-
nel to market and the accompanying customer support
systems are essential for reaching, maintaining, and

*"Power Consumption Trends in Digital TVs Produced since 2003", Consumer Electronics Association, January 2011.
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growing a market. This is where utilities running de-
mand response programs urgently need help. Consumer
electronics companies are masters at knowing the cus-
tomer and adapting to a fickle audience. Whereas a util-
ity will typically deploy a demand response program that
may offer maybe two options, such as water heater or air-
conditioner control, a consumer electronics vendor has a
dozen varieties of TV sizes and features. Consumer elec-
tronics companies learn quickly which lines to abandon
and which will bring in the profits.

Utilities will not succeed without help from consumer
electronics companies. Consumer electronics companies
know product design, value engineering, high volume
distribution, and customer support. Electric utilities
will never develop comparable skills. Where specialized
technology is needed for energy management products,
consumer electronics makers might buy utility equip-
ment vendors to acquire such technology.

Action plan for consumer electronics companies
The key motivation for consumer electronics makers
to commit resources for energy management products
is the potential for a market. The leading nations of the
world have declared that smart grids are essential for a
reliable electricity system. Also a large retailer of con-
sumer electronics has identified energy management as
a potentially significant market.

Consumer electronics companies should seize upon
deficiencies in product and market development among
utilities and help create new product features to expand

the market. Consumer electronics companies can influ-
ence the shape of demand response programs that work
with practicable products.

Consumer electronics companies have the skills and
experience to monetize energy management as a value-
added feature in existing products or as new products
once the right product offerings are discerned. The pro-
cess of learning utilities needs and practices, finding a
method for working with utilities and utility vendors, and
developing value-added features for energy management
will take time. Therefore, market exploration should be-
gin now. An optimum partnership between consumer
electronics makers and utilities may enhance the profits
of all parties.

Customer acceptance is critical so interaction with
energy management must be simple without impeding
the enjoyment of home products. There is no industry
better skilled and experienced to deliver products that
fulfill this goal than the consumer electronics industry. f

Dr.Kenneth Wacks has been a pioneer in establishing the home
systems industry. He advises manufacturers and utilities
worldwide on business opportunities, network alternatives, and
product development in home and building systems. In 2008,
the United States Department of Energy appointed him to the
GridWise Architecture Council. For further information, please
contact Dr. Wacks at 781.662.6211; kenn@alum.mit.edu;
www.kenwacks.com.
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Currently, the Continental Automated Buildings Asso-
ciation is completing three major research initiatives and
launching a new landmark study through its CABA Re-
search Program.

Aging in the Connected Home

CABA’s “Aging in the Connected Home” research proj-
ect was designed to assist organizations in understanding
the opportunities in home health care, new home build-
ing, retrofit and remodeling, technology, communica-
tions and other services that generate significant value
creation by helping seniors remain in their homes longer.

Organizations participating in CABA’s project includ-
ed: Ascension Health, Ingersoll Rand/Trane/Schlage,
TELUS Corporation, and United Health Group.

The study found that seniors and their caregivers
have a several under-served needs in the course of day-
to-day living. Companies that seek to address these un-
met needs with products and services, designed not only
to meet normal household tasks but also meet the unique
requirements of the senior population, will see tremen-
dous rewards.

The report determined that areas of new growth po-
tential for the senior market include: nutrition services,
remodeling, improved fitness, communication products
and enhanced care for chronic conditions.

Sandra Bates, author of the forthcoming book, “The
Social Innovation Imperative”, conducted the research.
Her “framework for social impact” methodology was
employed for the study, to identify the critical issues for
seniors.

State of the Connected Home Market
Continuing an on-going research series, CABA also is
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CABA Research Program Undertakes
Landmark Studies

currently engaged in a collaborative research project en-
titled the “State of the Connected Home Market 20117,
which is studying significant developments and trends in
the connected home market by investigating consumer
attitudes and behaviors with regard to the connected
home. The study, the fourth of its kind since 2003, will
identify key emerging areas of opportunity over the next
two years to advance the connected home space in the
U.S. and Canada.

CABA’s landmark connected home research study
will identify the most desired features and combinations
of features for connected home solutions, and how these
map to improving consumer lifestyles. The project will
also investigate the state of enabling network technolo-
gies for the most desired solutions, and needed improve-
ments to facilitate adoption. The study will also be de-
signed to characterize the most promising consumers in
terms of their lifestyles, family dynamics, demographics,
likely purchases, and decision-making processes for new
purchases.

Companies participating in CABA’s “State of the Con-
nected Home Market 2011” research project include: 3M,
ADT Security Services, Best Buy, Broan NuTone, BSH
Home Appliances Corporation, Consolidated Edison
Co. of NY, GE Energy Services, Honeywell Internation-
al, Hydro One Networks, IBM, Ingersoll Rand/Trane/
Schlage, Landis+Gyr, Microsoft Corporation, NYSER-
DA, Pacific Gas and Electric Company, Schneider Elec-
tric, SecurTek Monitoring Solutions, Sempra Utilities,
Shell, Southern California Edison Company, TELUS
Corporation, USNAP Alliance, UTC/Carrier, Verizon
Wireless, and Whirlpool Corporation. The research is
being conducted by Zanthus Corporation, a research
consultancy.



CABA's “Smart Grid's Impact on Intelligent Buildings
The final on-going project that CABA is undertaking is a
collaborative research study designed to identify, define
and size the principle business opportunities presented
by the growth of smart grids in relation to intelligent
buildings. The overall objective of CABA’s “Smart Grid’s
Impact on Intelligent Buildings” research study will be
to assess and size the business opportunities around the
integration of smart grids into intelligent controls and
building automation systems within the commercial
buildings market.

Companies participating in CABA’s “Smart Grid’s Im-
pact on Intelligent Buildings” research project include:
Belimo Air Controls Inc., Cadillac Fairview Corporation,
CommScope Inc., CoR Advisors, Diebold Incorporated,
Energent Incorporated, GE Energy Services, Grundfos
Pumps Corp., Honeywell International /Tridium, Hydro-
Québec, InfoComm International, Ingersoll Rand /Trane/
Schlage, Johnson Controls, Legrand/Ortronics, Natural
Resources Canada, Philips Research North America, Pri-
va North America, Public Works and Government Servic-
es Canada, Robinson Solutions, Schneider Electric, Sem-
pra Utilities, Shell International Inc., Siemens Industries
Inc., Southern California Edison, US General Services
Administration (GSA), Verizon, and Viridity Energy. The
research is being conducted by BSRIA.

Impact of Smart Grid on Connected Homes

To complement its large building research, CABA is also
launching a brand new collaborative landmark research
study designed to greatly improve the understanding of
residential smart grid development and deployment in
terms of: identifying market demand and growth areas
for new products, comparing competing product strat-
egies and communication of competitors, determining
product preferences for end-users, developing messag-
ing that resonates with target audiences, defining critical
success factors to expand product offerings to end-user
markets and establishing a market approach and founda-
tion for strategic decision-making efforts.

For more information about these initiatives, please con-
tact John Hall, CABA Research Director at hall@caba.org
or 613.686.1814 x227. 1

Rawlson O'Neil King is CABAs Communications Director.

RESEARCH VIEWPOINTS

CABA RESEARCH
PROGRAM

The Benefits of the CABA Research Program are:

Reduced cost of research by working with other
industry leaders in a collaborative research
environment.

Completely formatted research reports that are
actionable business tools.

Reduced workload for participating companies.
Collaborative setting without antitrust issues.
The need for legal work is reduced.
Organizations direct research objectives.

The CABA Research Program offers a range of
technical and advisory research service options
for all collaborative research participants. CABA
has developed new fee structured optional
research services for its members:

Available for studies involving 3+ member
participant organizations.

Tailored to member research project development
needs and requirements.

Members may select any individual research
service, bundle various services at discounted
rates, or receive various services for no charge
when bundled.

Customized services can be provided.

CABA Research Program Service Options:

Research Needs Assessment

Research Prospectus Development

Terms of Reference/Request for Proposal (RFP)
Development

Research Project Management/Project Manager
Research Project Fundraising/Partnering

CABA Participation Agreements

Enhanced Media Relations

Research Report Printing

CABA Coordinated Research Presentations

More information about the program is available at:
www.caba.org/research.
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By Jordan M. Deagle

Over the past couple of decades, the public perception of
how ‘the home of the future’ may look has become greatly
distorted. Such a phrase can send the imagination off into
unlikely places.

However, when unrealistic expectations are stripped
away, what you’re left with is an industry that boasts a
surprising amount of growth and promise - an industry
offering technologies and services that are both realistic
and feasible.

The Continental Automated Buildings Association is
the not-for-profit whose goal is to do just that.

Over its 23-year history, it has carved out a niche for
itself in the most unlikely of areas: home automation.
This field deals broadly with the creation of “smart” or
“connected” technologies in the home and it is a sector
with which the common consumer is largely unaware.

Yet, according to CABA officials, this technology is the
way of the future: “We are on the cusp of something very
big,” said Rawlson King, CABA’s Communications Direc-
tor. “A great number of factors are pointing towards a ma-
jor breakthrough in this industry.”

If King’s words prove true, this will be a breakthrough
a long time in the making.

Established in the spring 0f 1988, CABA evolved out of
a National Research Council study to find out more about
the then-infant home automation industry. The organi-
zation was originally known as the Canadian Automated
Buildings Association and was meant to explore, evalu-
ate, and advance intelligent home technologies through-
out the country.

CABA was expanded and renamed the Continen-
tal Automated Buildings Association in 1998 after many
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The Home of the Future Will Be Automated

years of establishing connections and fostering industry
change.

Now collaborating with over 400 international com-
panies, CABA has worked steadily towards its mission of
turning the concept of a ‘smart home’ into a more user-
friendly, consumer-adaptable resource.

But what, exactly, is home automation?

“Whenever you have devices that become integrated and
begin to work together throughout the home, you en-
ter the domain of automation,” explained Ron Zimmer,
CABA President & CEO.

Though broad in scope, it is this wide-ranging nature
that Zimmer said he finds so exciting.

“Home automation encompasses everything from
safety and security technology, to climate control, to
lighting, to energy management, and even to entertain-
ment and multi-room AV systems,” he said.

CABA remains undaunted, though it has taken on
such a diverse number of platforms. The organization has
taken a ‘full court press’ approach, aggressively research-
ing each platform with marked skill and expertise.

“Imagine, for example, you forgot to turn off your
lights before you left for work,” said King. “With home
automation, this no longer becomes a problem. Simply by
logging on to your iPhone or iPad, you can turn off your
lights from the office.”

The sky appears to be the limit for this these remark-
able technologies.

“Anything goes. If you want to adjust the temperature,
lock the doors, even turn off the furnace, its all possible.”

Home automation has not gone unnoticed in the ever-



competitive corporate world, either. A number of high-
powered and leading organizations have adopted auto-
mated technology, and the trend is rising as each week
passes. Rogers Communication Inc. recently launched a
high-profile initiative dubbed the Smart Home Monitor-
ing System, SHMS.

According to a Rogers, the decision to move towards
home automation was a natural one.

“What we are finding is a consumer base that is be-
coming more and more interested in mobility and re-
sponsiveness,” said a Rogers spokesperson.

The Rogers system places emphasis on both of these
features while also managing security and safety.

“The SHMS ties full-system status checks in with
real-time 24/7 monitoring, as well as smoke and carbon
monoxide warning systems,” he explained. “If something
is going on in your home, you will know about it. Even if
you’re not there.”

The consumer response has been exceptional, so far.

“Customers enjoy the peace of mind that comes with
our system. Our generation wants things, and they want
them fast, and this is one way in which we can ensure
they get them,” he said.

With so many benefits, it may seem surprising that a
consumer breakthrough has not already occurred. How-
ever, homeowners, while interested in home automation,
remain overly cautious.

Finding out exactly what consumers are looking for in
a connected home is an issue that CABA has dedicated a
significant amount of time to discovering.

The association has been working tirelessly to closing

OPINION

this knowledge gap through its market research. By in-
forming industry players on the limitations and boundar-
ies of connected home technology, the association hopes
to one day eliminate the problem altogether.

“People want to have a conversation with their home
without having to learn and remember how to communi-
cate with each individual device and system,” said King.
“Effectively, people want to be able to ask questions and
receive answers with immediately implementable solu-
tions.”

Interoperability is therefore a current hurdle that
consumers face. While home automation keeps this con-
cept at the forefront of all of its building decisions, the
same cannot be said about other companies.

“Companies are only starting to address the issue of
compatibility amongst their products now,” said Zimmer.

It is not an issue for the manufacturers alone.

“The consumer must rethink the way he or she pur-
chases a product,” Zimmer added. “They currently con-
sider many different things before they buy a product,
and interoperability between products should not be one
of them.”

While there are adoption challenges for home auto-
mation, there appears a tremendous room for growth and
momentum is gaining.

“We could not have imagined a short while ago, how
the Internet would impact things,” Zimmer said. “Who
knows what will happen in the future. It’s exciting.” [l

Jordan M. Deagle is a freelance journalist.

INDUSTRY TRENDS

Building Automation

Energy Efficiency

Cloud Services

a study by ON World.

Frost & Sullivan finds that the European building automation market earned revenues of $1.7 billion in 2010
and estimates this to reach $2.1 billion in 2017 in the following building functions: HVAC and sanitation, energy
management and lighting, fire and life safety, security and alarm and structural systems.

Research from EuroAce has found that renovating Europe’s buildings for energy efficiency would result in 71 percent
energy savings across Europe by 2050, and create 800,000 clean energy jobs.

Smart home sensor network chipset shipments, the majority wireless chipset solutions, will approach 100 million
worldwide in 2015, enabling nearly $6 billion in cloud services for energy and home service providers, according to
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LARGE BUILDING AUTOMATION - CONTINUED FROM PAGE 9

Intelligent Building Index (AlIB - 1Bl v4)

Equivalent to the

Descriptions codesin Bl v3

AS Acoustics Ac

AC Air Conditioning and ME(A)
Mechanical Ventilation
Engineering

AR Architectural A

Co Communication, -
Networking and Computer

EE Electrical Engineering ME(E)

EP Environmental Protection E

FS Fire Services and Disasters ME(F)
Prevention Engineering

GE General G

LE Lifts and Escalators ME(L)
Engineering

LI Lighting =

MA Maintenance and -
Management

Qs Quantity Surveying =

PD Plumbing and Drainage ME(P)
Engineering

SE Structural Engineeringor S
Building Surveying

Table 3 - Another Grouping Method of Elements based on Disciplines

Similarly, there have been many new updates in build-
ing codes and international standards. For example, the
first international code on concrete repair: EN 1504 and
the latest BS 9999:2008 on fire safety design have been
launched.

Last but not least, IBI Version 4.0 paves the road to
a truly internationalized IBI as all the local statutory
standards are being grouped under a “remarks” column,
where different countries and cities may list their own
statutory standards. As more and more chapters of AIIB
are established in Asian cities, versions in other languag-
es, and for other cities, will be translated from the Eng-
lish version and published separately when necessary. i

Dr. Albert So is Founding Chair of the Asian Institute of Intelligent
Buildings. Dr. Edward Yiuis an Assistant Professor in the Depart-
ment of Real Estate and Construction at the University of Hong
Kong.
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HOME SYSTEMS - CONTINUED FROM PAGE 11

technology vendors and utilities to educate the residen-
tial market about what resources they have for optimiz-
ing energy use.

64% Programmable Thermostat
(o}

14% In-Home Display
(o]

Home Automation System

4%

Table 3 - Type of Energy Management System Currently Owned in
Homes*

A programmable thermostat is the most widely adopted
smart technology, but the most common reason for adop-
tion was pre-installation upon home purchase.

*The percentages refer to the numbers of homeowners,
out of more than 1,000 surveyed, who own a listed type of
energy management system. Not all homeowners have an
energy management system and, thus, percentages do not
total 100 percent.

The digitization of building systems that Frost & Sul-
livan has been observing in the commercial sector is now
infiltrating the residential market. Smart appliances and
home electronics are already available to consumers and
will become even more popular. As more manufactur-
ers develop smart electronics and consumer demand for
these products increases, greater market competition
will drive down prices and fuel further growth of smart
home technologies. Smart homes of the future will maxi-
mize efficient use of time, money, and energy. [l

Suzan Riaziis a Research Analyst for Building Technologies at
Frost & Sullivan.



UPCOMING EVENTS

CONNECTIONS Summit

January 10, 2011

Las Vegas, NV
www.parksassociates.com/events/connections-summit

2012 International CES
January 10-13, 2012

Las Vegas, NV
www.cesweb.org

ShowStoppers @ CES 2012
January 10, 2012

Las Vegas, NV
www.showstoppers.com

AHR Expo 2012
January 23-25, 2012
Chicago, IL
www.ahrexpo.com

ARC World Industry Forum

February 6-9, 2012

Orlando, FL
www.arcweb.com/events/arc-orlando-forum-2012

NextGen Experience @ International Builders' Show 2012
February 8-11, 2012

Orlando, FL

www.nextgenhome.com/projects/2011_IBS

Smart Energy Canada 2012

February 13-15, 2012

Toronto, ON, Canada
www.spintelligent-events.com/events/metering

Smart Energy Summit 2012

February 28 - March 1, 2012

Austin, TX
www.parksassociates.com/events/smart-energy-summit

CABA's Digital Home Forum
March 21-22, 2012

Basking Ridge, NJ
www.caba.org/digital-home-forum

Vertical Cities

March 5-7, 2012

Hong Kong, China
www.erticalcities-lse.com

Metering Billing/MDM America
March 12-14, 2012

San Diego, CA
www.meteringamerica.com

ISC West

March 28-30, 2012
Las Vegas, NV
wWww.iscwest.com

Beijing International Building Technology
April 2-4, 2012

Beijing, China

bit.ly/rWcé6al

Security Canada East

April 24-25,2012

Laval, Quebec
www.securitycanadaexpo.com

ISC Brazil 2012
April 24-26, 2012
Sdo Paulo, Brazil
www.iscexpo.com.br/en/

Infosecurity Europe 2012
April 24-26, 2012

London, United Kingdom
www.infosec.co.uk

Broadband Communities Summit 2012
April 24-26, 2012

Dallas, TX

www.bbcmag.com/2012s/

BuildingsNY

May 2-3, 2012

New York, NY
www.buildingsny.com

Need information on upcoming industry events? Go to: www.caba.org/events
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ENTELISYSTEM

ENERGY AND ENVIRONMENT. INTELLIGENCE AND INTEGRATION.

ENTELISYSTEM: THE NEXT GENERATION
of INTELLIGENT BUILDING CONTROL SOLUTIONS.

Energy and environment. Intelligence and integration. These are the four cornerstones of the enteliSYSTEM,"
the new generation of building control solutions from Delta Controls. From touch screens to wireless technology
to intuitive dashboard interfaces, our enteliSYSTEM embodies the most advanced thinking in intelligent build-
ing solutions. Our entire system has been developed to address key building operations issues: Reduction in
energy consumption, sustainable building design, total occupant comfort and safety, and measurable return on

investment. It's all part of bringing intelligent buildings to life.

To learn more about our enteliSYSTEM, please contact us online at deltacontrols.com

enteliSYSTEM' | Aelta vorrign



