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Abstract | fFE

The sheer size and complexity of a building like TAIPEI 101, along with the international nature
of the project and newness of LEED v4, can present particular challenges to project teams.
Notwithstanding this, TAIPEI 101 is in many ways representative of all multi-tenant office
buildings, as are the plurality of LEED O+M projects, and therefore the success of this particular
building offers a relevant case study for buildings of this type. The paper illustrates key issues

for the project team relating to the increased stringency of the new system. Readers will benefit
from the perspective of the project owner to understand the impact and change in management
brought about by the practical differences between LEED v2009 O+M and v4. Aside from the
technical aspects of LEED v4 O+M in detail, this paper will analyze the business benefits to TAIPEI
101 and the importance of tenant interaction in LEED v4 O+M certification.

Keywords: LEED, Supertall
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Introduction

Built in 2005, TAIPEI 101, the world's tallest
building until 2010, marks the skyline of Taipei
with unrivalled height. Standing as the icon
and landmark of Taiwan, TAIPEI 101 receives

a daily influx of international and domestic
tourists. More than just a building, TAIPEI 101
resonates with the sentiments of Taiwanese
people. Built upon years of memorable events
ranging from New Years fireworks and the
mid-year Run-Up Race to slogans running

on LED screens, TAIPEI 101 always portrays
the spirit of Taiwan and aims to demonstrate
exemplary performance commensurate to her
fame (Figure 1).

The building complex is comprised of a five-
story mall and an office tower measuring 101
stories with tenancy in 66 floors. The tower
offers 181,225 M2 of leasable Grade-A office
space with a current occupancy of 96.36%
and projected occupancy of 98% in 2016.
The major tenants include the Taiwan Stock
Exchange, multinational financial institutions,
accounting firms, and burgeoning internet
and software innovation enterprises. On

the top floors, the Tower features 3 famous
restaurants boasting panoramic views as
well as menus to satisfy the most selective
gastronomies. From its first construction,
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Figure 1. TAIPEI 101, icon and landmark of Taiwan (Source: TAIPEI 101)
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TAIPEI 101 has set many records, from
engineering marvels to the world’s fastest
elevators. To set another new record, it has
been awarded a 90-point high score in June
2016 for LEED re-certification, making it the
first LEED v4 Platinum OM skyscraper ex-US
and the first LEED v4 Platinum in Taiwan
(Figure 2).

[tis no wonder the management takes upon
its shoulders to apply for LEED (Leadership

in Energy and Environmental Design)
certification first in 2010 and again for
recertification in 2015. Though the tower of
TAIPEI 101 was not originally designed as LEED
certified construction, it embraces all the
essence of green building design.

To name a few green design highlights — the
curtain wall glass panels are double glazed
low-emissivity in nature, which is meant to
reduce heat absorption but admit daylight.
Rain water is captured and stored in B5

tanks for re-use; garbage chute system is
installed to save elevator rides for waste-
delivery. Meanwhile, the building-wide
"Energy Management and Control System
(EMCS)"monitors and provides automation of
equipment including air-conditioning, power,
illumination, and water supply through more
than 100,000 installed detecting sensors.

The system also ensures optimum energy-
performance at all times.

In 2010, with the company delivering steady
profit backed by >70% tenant occupancy, the
management team decided to kick off the
daunting task of applying for LEED Existing
Building Operation & Maintenance (EB:OM)
with the US Green Building Council (USGBQ).

This is to commit the entire tower building

to a minimum of five years down the path

of leadership to support environmental
sustainability. The LEED process ensures that
TAIPEI 101 will establish a baseline for energy
efficiency, and as we quickly refine our skills, it
will become the industry benchmark. The first
certification is a huge challenge; for the sheer
size and complexity of a building like TAIPEI
101, any new measures had to be carried

out system-wide. The company poured in
resources to install hardware that was not
originally there. To begin with, building-wide
metering for collecting pertinent data was
applied, followed by installation of water
saving faucets and toilet flushes, LED bulbs in
common areas, and A/C inverters, etc. Drafted
and implemented policies include the “Green
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Figure 2. TAIPEI 101 decides to recertify with LEED v4 in 2015 (Source: TAIPEI 101)
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Fit-out Handbook"and “Green Lease”for all
tenants, Green-on education, adoption of a
neighborhood park, and so on and so forth.

The process of re-certification, five years
after the first certification using the Platinum
standard, mainly challenges the integrity of
the team to deliver past five-year records

as first committed. Any company which

sets out to do only the first LEED EB:OM for
publicity purposes would not have voluntarily
subjected itself to the re-certification
process for it is only at this stage that the
record card is exhibited and the Platinum
certificate scrutinized.

For the purpose of this recertification, a new
consultant was appointed to the task of
auditing and cross-examination. Weighing
more importantly was the interpretation and
dialogue ability of the consultant with USGBC
personnel, for we were dealing with a revised
and upgraded version of LEED v4. The process
has been very tedious, as the nature of
business warrants, filled with many checks and
balances working on technical calculations.
The more interesting aspect of this journey
lies in the back-and-forth discussion of the
concept and intent behind some scrupulous
and seemingly high-threshold requirements.
We submit 3 CIRs (Credit Interpretation
Rulings) to seek approval on discrepancies in
article stipulations, namely rainwater capture,
drinking water innovation, and E-waste.
Approvals were readily secured and the entire
application submitted in mid-April 2016.
TAIPEI 101 is in many ways representative of
all multi-tenant office buildings, and therefore
the success of our building should offer a
relatable case study for all leased buildings.

LEED’s Goals and Benefits

When TAIPEI 101 first achieved LEED Platinum
certification as an existing building in 2011,
we knew it was the beginning of a new
leadership role, a new relationship with our
tenants, and a new definition of standard
practice. For an existing building, green is not
just an adjective used to describe a nounin a
single point in time; green is a verb, reflecting
continuous action to maintain and improve
the environmental performance of the
building and how it's operated. For LEED O+M,
this is ensured by a five-year recertification
requirement with an ongoing performance
period for prerequisites and credits from one
certification to the next. This requirement
verifies the progress of sustainability goals
and ensures green practices are being
properly implemented after initial certification
(Crea 2015).

To involve oneself into the iterative process
of LEED certification tests the team's desire to
go green and individual abilities to pinpoint
problems as well as provide solutions across
the board. It is important to bear the big
picture in mind for it is easy to be bogged
down by details and get swamped with
tedious calculations. It is also critical to keep
track of time and begin with the end in mind
— to stay above water yet dive deep where
needed - so that bottom lines in the form of
deliverables are met by respective sub-groups.

From the outset, LEED is an honorable title
and certification to obtain. We are often asked,
“What are the benefits of LEED?"Had we

not been backed up by solid numbers, we
would find it hard not to draw our answers
only from Corporate Social Responsibility
(CSR) aspects constantly.

LEED is designed to address environmental
challenges while responding to the needs
of a competitive market. Certification
demonstrates leadership, innovation,
environmental stewardship, and social
responsibility (USGBC 2013).

An integrated team can develop goals that
lay a strong foundation for achievement. By
looking at the building’s location, orientation,
massing and occupant use patterns, ways to
reduce the loads and environmental harms
of each system can be devised. The project
goals should reflect organizational values and
operational realities as well as sustainability
targets supported by major stakeholders. This
will ensure buy-ins and ongoing support by
stakeholders. There are two types of goals
attainable through LEED (USGBC 2013):

Environmental Goals

- Energy Signature — an analysis of
measured energy use in relation to
seasonal fluctuations in temperature.

- Energy Benchmark — compare
the building’s energy use against
recognized standards, such as ENERGY
STAR score.

- Site Analysis — define opportunities for
improving and preserving ecological
integrity of the site.

Organizational Goals

- Corporate Social Responsibility Report
- align organizational goals and
priorities with LEED credits.

- Organizational Annual Metrics — for
example, GHG (greenhouse gas
emission metrics) and waste recycling
from operations.
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« Shareholders'or stakeholders'
concerns — involve them and gain
their support.

The above goals, once achieved, reap long
term benefits. The tangible result from LEED
2010 is the reduction in water usage by at
least 70% compared to previous years. The
savings in electricity are measured by EUI
(energy usage index). Despite increasing
occupancy TAIPEI 101 still managed to
decrease energy consumption by 25% EUI
from 2007 to 2015 in the course of 8 years.
Thanks to the metering and monitoring
system already in place, the management
team is able to set a target in energy or water
reduction yearly, and work towards it by
engaging our tenants periodically. A projected
figure of annual reduction, say 2%, is set at
the beginning of the year and we track MoM/
YoY to reach the target at yearend. Our waste
recycle rate reached 77% in 2015, a feat
gaining much recognition from industry and
peers. All these records strengthen TAIPEI 101
as a green leader, which in turn reap us even
more intangible benefit (Figure 3) .

LEED-certified buildings in general are
designed to deliver the following benefits:

- Lowered operating costs and
increased asset value

+ Reduced waste sent to landfill

+ Energy and water conservation

+ More healthful and productive
environments for occupants

+ Reductions in greenhouse gas
emissions

A Challenge to Integrative Thinking and
Management

To meet human needs without compromising

our baseline target, green building operations
require dedication and buy-in from all levels
of building and tenant management. So, a
successful operation requires collaboration,
integrative thinking, and a strong team,

each of which has a clearly defined role and
responsibility.

In the first LEED certification undertaken

by TAIPEI 101, the hard-set experts of
Engineering, Operation and Maintenance
(EOM) team exhaustively explores ways

to reduce energy consumption, which
includes replacing fixtures to reduce both
energy and water consumption. The onward
result tracking is made possible by means
of building-wide meter installations on
critical equipment. With these expenditures,
satisfying results are achieved, making future
savings limited.

This distinctive challenge in re-certification
calls for thinking out-of-the-box and on
multi-tracks, as there seems to be scarce
opportunities to save energy the traditional
way. In the beginning sessions, various
professional discipline groups brainstorm
together to tackle the challenge from a
bigger context, so as to identify possible
solutions and assign project owners who then
coordinate among two or more departments.

The v4 list of new requirements proves to be
a helpful guide in pointing to a new area of

investigation, incidentally the “Cooling Tower
Water Recycling Project,’ to effectively reduce

Figure 3. Upward occupancy trend vs. downward EUI curve (Source: TAIPEI 101)
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Figure 4. Pump with variable frequency mode (Source: TAIPEI 101)
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water usage (Figure 4). While water is relatively
cheap compared to electricity fees, such cost-
saving possibilities should not be overlooked,
as A/C cooling towers consume by and large
the majority of water resources on-site. With
this measure, water could now be recycled

as many as 10 times before bleed-off. This

is made possible with the introduction of
appropriate purification agents to keep the
water quality within standard. TAIPEI 101’
water recycle performance is excellent by

the highest Platinum standard. In the past,
water quality falls under the purview of the
Engineering and Operation Management
team. Now the solution enhancement is
readily adopted by a multi-discipline team to
achieve concrete results (Figure 5).

The new upgraded LEED version also
broadens the perspective in that LEED EB:OM
is not all about energy savings and life-cycle
costs. It helps individuals to see their roles in
light of the community at large. When the
concept of Advance Demand Response (ADR)
was first introduced, it was not out of cost
saving consideration, but rather to align with

Maximum Concentrations for Parameters in
Condenser water
Ca (as Caco3) 1000 ppm
5 (BDRRARES)
Total alkalinity 1000 ppm
SHWE
Sio 100 ppm
—E
cl 250 ppm
Ed
Conductivity 2000 US/cm
22k

Figure 5. LEED Platinum Standard for Recycled Water
Quality (Source: TAIPEI 101)
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the spirit of CSR (Figure 6). We were among
the early birds to sign an ADR memorandum
with Taipower. The idea behind ADR is to
reduce the power usage by 10% at peak
loading times so as to help ease the pressure
off the power grid. Since presently we cannot
actually reduce the demands on our side at
peak loading, in lieu we use our own power
generators to fill in the 10% gap in supply. This
has proven to be actually more economical
and cost-effective while we continue to strive
towards greater energy-saving.

In the long run, the LEED leaders continue

to think in terms of integration for creative
solutions, and they manage from a flexible
organizational structure whereby the division
lines between disciplines are no longer solid
barriers but perforated.

Moving from Hard Sets to Soft Skills

As stated before, the idea of EB:OM is not
to make building owners spend big money

Figure 6. Advance Demand Response (Source: TAIPEI 101)
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25

Credit Name
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1 Prerequisites | 55 R&&14

- Site Management Policy | 171 EIEE 5

« Indoor Water Use Reduction | Z A FE /R, &

+ Building-Level Water Metering | &7kt &

- Energy Efficiency Best Management Practices | 65/ RIS

+ Minimum Energy Performance | S FEAEMAE

- Building-Level Energy Metering | £&AER 12

« Fundamental Refrigerant Management | ELAit) 4 I & 12

- Ongoing Purchasing and Waste Policy | E1z 50 M R F VIR

« Facility Maintenance and Renovation Policy | i fE4E3  SE(SEER
« Minimum Indoor Air Quality Performance | SR N =S R HMHE

- Environmental Tobacco smoke Control | A& 1521
« Green Cleaning Policy | 4 555 HE

2 Location and Transportation | 1t &5 K2 14
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Figure 7. LEED Credit Requirement of Metering (in blue) and Management Policies (Source: TAIPEI 101)
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on refurbishing or upgrading, but to make
improvements on the given outset. It is
designed not to solely rely on smart and
new equipment but to dwell on building
management policies. Glancing at the
category chart under “Prerequisite,” one notes
the “must-have”items for certification, which
includes minimum thresholds for water,
energy and air performance; building-level
water and energy metering; and several

key policies. Moving down the chart, each
category has a corresponding management
policy or strategy provision in governance.
This illustration reveals the fundamental
elements of LEED EB:OM and the importance
of getting management policies in place
(Figure 7).

In addition to the above listed policies,
there are a few more policies in place and a
myriad of improvement plans and surveys
(a v4 distinctive is “site improvement plan”)
to ensure Platinum standard operation and
management are in place for sustainable
operation (Figure 8).

Stakeholder Engagement is Key to
Ongoing Success

As USGBC is expecting to progressively lift
the LEED threshold requirement upward,
the Innovation Category becomes a
channel to collect best practices and ideas
from industry players. These ideas could
become a requirement for LEED tomorrow.
TAIPEI 101 has submitted “Green Building

&adt101)

Education Program”as an innovation credit
entry, and “Occupant Engagement”as a
pilot credit entry. These 2 entries engage
our stakeholders; one external stakeholders
(visitors who are interested in TAIPEI

101's green endeavors) and one internal
stakeholders.

External Stakeholders Engagement -
Green Building Education Program

The Green Building Education Program
targets visitors who are in support of green

Figure 8. Waste handling process (Source: TAIPEI 101)
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Figure 9. Green On Project (Source: TAIPEI 101)
H9. HRHETE KR &aitior)

building. Non-Profit organizations, business
groups, schools and the public at large can
access TAIPEI 101's Education program by the
following channels:

Green On Smartphone Project
Built on the foundation of acclaimed
certifications, we have created a dedicated

webpage (http://www.taipeil01greenon.com.

tw/) which is also linked to an App to view
these initiatives made available to general
public. The seven major dimensions of the
project are (Figure 9):

- Energy Saving

- Better air quality

- Material recycling

« Friendly with the environment
« More green space

- Promote eco-education

- Commitment by tenants

Green Corner Education Program

A space in the lobby called Green Corner

is dedicated to raise public awareness of
LEED certification. This place becomes the
showcase for the tower's LEED achievement,

Figure 10. Education Signage Program and Green Tour
(Source: TAIPEI 101)
E10. HEmES5SRERE (KR aibio1)

whereby a green wall featuring indigenous
Taiwanese plants, as well as the Green On
Project QR code, begins the Green Education.
The three LCD screens display an animated
film introducing the building features and
highlights of v4 certification. It was first
created and shown for the LEED Award
Ceremony in July 2016 and subsequently
included in the Green Education (Figure 10).

Green Tour

Green Tours are available to the public at
advance request. The tour takes visitor groups
of 20-30 people through the backend service
functions of TAIPEI 101. In 2015, we conducted
tours to organizations, groups, and schools
with a total visitor count of 1,025 people.
These green education tours help visitors

to learn how green operations are actually
carried out within the building and to instill
green awareness for sustainable environment
to a young audience.

Internal Stakeholders Engagement -
Occupant Engagement Policy

Monthly Newsletter

A monthly newsletter is distributed to tenants
to disseminate tower news, event updates,
and most importantly, the tower electricity
consumption as compared to last month. This
newsletter also features articles on power and
water savings, as well as tips on how to do so.

Greenhouse Gas Inventory (GHG)

Since the start of 2011, TAIPEI 101 has taken
a greenhouse gas inventory so as to observe
and analyze in detail the classification and
ratio of gas emissions based on the Green
House Gas Inventory Report, certified by a
third party, in compliance with ISO 14064-
1:2006.

Environment Awareness Seminars

Every quarter to half-year, a seminar related to
environmental conservation or protection is
held (Figure 11).

Figure 11. Environment Awareness Seminars (Source:
TAIPEI 101)
B INERIRAE BR: &ik101)
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Figure 12.Tenant team at Run-Up (Source: TAIPEI 101)
E12. HEMZMESE CBR: &81t101)

Occupant Comfort Survey

At Q3 every year, TAIPEI 101 tenants get

to fill out survey forms in addition to day-
to-day feedback correspondence with the
Service Center. The Service Center also
delivers monthly utility bills and tower event
invitations to tenants.

Mapping with Corporate Social
Responsibility (CSR) Report

On the side of intangible benefits, the windfall
on CSR is immense. LEED has become a
critical component in TAIPEI 101's CSR report.
This report is made accessible to the public
via our website. Way before the signing of
the Paris Agreement and COP21, TAIPEI 101
has decisively taken strides to establish our
presence in environmental sustainability CSR
through LEED certification. Known as the
Tallest Green Building, we are a prominent
purchaser of Taiwanese local green energy.
One thing leads to another, and a right
decision reaps many favorable outcomes. Up
to this point, TAIPEI 101 has received many
awards and recognitions; Diamond Level
Green Building Certificate, Global Perspective
Annual CSR award, Taipower Award on Green
Energy, and the 2016 CTBUH Performance
Award are a few awards of many won by
TAIPEI 101. These Green CSR achievements
give us much publicity, become stepping
stones to many key partnering relationships,
and further spur reeling development in CSR.
Some past CSR events are as follows:

CSR Report

2015 marks the third time for TAIPEI 101
to publish an annual corporate social
responsibility report. This CSR report

provides detailed disclosures of our efforts
and achievements in economic, social and
environmental aspects. Beginning in 2016,
CSR reports will undergo assurance which is
not required of but voluntarily undertaken by
the management.

Green Power

TAIPEI 101 also participates in the “Green
Power Good Power” plan, which was initiated
by Ministry of Economic Affairs in July 2014.
TAIPEI 101 bought 1.01 million kWh of green
electricity in 2015 and 2016.

Earth Hour

Since 2009, TAIPEI 101 has participated in the
“Earth Hour"event to turn off the lights for
one hour under the global initiative by the
World Wildlife Fund (WWF). The goal is to raise
public awareness for carbon reduction, energy
savings, and climate change.

TAIPEI 101 International Run-Up

Since 2005, TAIPEI 101 has been organizing
annual international run-up races to promote
sports and exercise. Since 2015 we have
joined the Tower Running World Association
to be among the world towers hosting global
run-up races (Figure 12).

Diamond Level certification

In 2013, TAIPEI 101 received “Diamond Level”
certification awarded by the Architecture and
Building Research Institute. In the same year,
we also received the “Energy Conservation
and Carbon Reduction Action Emblem”
awarded by the Environmental Protection
Administration. This certificate has been
renewed in 2016 and will last for 3 years.
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Figure 13. Taiwan Corporate Sustainability Award —
Climate Leadership (Source: TAIPEI 101)
E13. azmllxE® (R A1t101)

Taiwan Corporate Sustainability Award —
Climate Leadership

This is a prolific CSR award to recognize TAIPEI
101's past contribution and achievement in
climate leadership (Figure 13).

MoU signing with Sky Restaurants in Local
Food and Fair Trade Support

In 2015, we were among the first building
owners to sign a memorandum with our

sky restaurants to use fair-trade goods and
local farming ingredients in support of social
enterprises. By committing to use local
produce, we alleviate poverty, support local
agriculture and reduce carbon food prints on
food purchase (Figure 14).

“Love-Fair” Charity Event

TAIPEI 101 works with KPMG Taiwan on the
"Love-Fair"annual charity event. Many CSR
counterparts of TAIPEI 101 tenants are invited
to join the auction to bid for selected luxury
goods donated by our mall tenants. This
event draws at least a thousand participants
each year and raise over NTS 1 million on
average to donate to various social welfare
organizations.

Figure 14. MoU signing with sky restaurants in support of fair trade and social enterprises (Source: TAIPEI 101)

B4 ZHAFRGIMETR S5=BTEECFETR KR

Conclusion

TAIPEI 101's experience of LEED O+M
recertification is invaluable in that the process
offers an excellent opportunity to review
sustainability programs and goals, which is
particularly important in the context of a
rapidly evolving landscape of green building
standards, competitor achievement, and
stakeholder expectations. Not only does

it give building teams an opportunity to
evaluate new initiatives, but it also provides
new tools to demonstrate actual performance
levels in step with new iterations of LEED to a
level of detail and independently verified rigor
that is hard to beat by other certifications
(Crea 2015).

LEED is an ongoing commitment, not just a
one-time accomplishment, and those who
recognize this are the leaders of the next
phase of the green building movement. TAIPEI
101 is one of these leaders and is setting an
example for others to learn from.
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