
Peter St. Clair    page 1 of 14 

HUMAN HEALTH, COMFORT AND PRODUCTIVITY IN 

COMMERCIAL OFFICE BUILDINGS – AN EVALUATION OF 30 
THE BOND AND COUNCIL HOUSE 2   

Peter St. Clair 

INTRODUCTION 

People spend up to 90% of their lives indoors with almost one quarter of that being in the workplace where the 
indoor environment quality of commercial buildings contributes to Sick Building Syndrome (SBS) and where indoor 
pollution in the USA is estimated to cause hundreds of thousands of respiratory health problems and thousands of 
cancer deaths each year (Commonwealth of Australia 2007, p.16).  

The contribution of building design to human health and productivity are a major focus of ecologically sustainable 
design (ESD) which is defined as the use of design principles and strategies to reduce the ecological impact of 
buildings (Fawcett et al. 2006). This paper argues the need for greater education of building owners, developers and 
building design professionals in the benefits of indoor environment quality (IEQ) design to human health and 
productivity in commercial office buildings. This case is based upon analysis of the benefits demonstrated by 
Melbourne’s Council House 2 and Sydney’s 30 The Bond, a Green Star rating comparison of each building and of 
the literature. 

This paper is organised as follows. Section 1 provides a brief history of health and productivity in the workplace and 
introduces the concept of life cycle building costs that demonstrate the true costs of buildings are the occupants. 
Section 2 examines the benefits of and business case for IEQ and Section 3 provides a comparative evaluation of 
CH2 and 30 The Bond through comparison with the theoretical framework and criteria identified in Section 2 and 
with a tabular analysis of design processes and Green Star Office strategies forming Appendix 1. This is followed by 
a discussion of the educational implications of these findings and concluding remarks. 

The paper concludes that the two case studies represent differing approaches to ESD, one the subject of a publicly 
funded process by Melbourne City Council and the other a privately funded project by Lend Lease and DB Reef. 
Both projects demonstrate differing and innovative approaches to IEQ such as displacement air systems, atria and 
naturally ventilated winter gardens. They continue to provide educational benefits as case studies, several years after 
their commissioning. As the first Green Star rated building in Australia, 30 The Bond provides an exemplar to 
corporations wishing to demonstrate their corporate responsibility credentials, looking for a competitive advantage 
and promoting recruitment and staff satisfaction. CH2 provides education by providing public access to the design 
process documentation, through public visits, virtual tours and public relations campaigns and by ongoing reporting 
of staff health and productivity which in 2008 showed a productivity gain of 10.8%. Both case studies support 
improved health, economic and educational benefits in commercial office buildings.  

1.0 BACKGROUND  

1.1 Historical context of commercial buildings in cities 

Drake describes the nature of commercial buildings in cities and the historical constraint this has placed 
on IEQ. The external environments of commercial office buildings will often not support conventional 
natural ventilation. Urban areas often feature high traffic noise, low air speeds, wind gusting, high 
temperature extremes and poor air quality leading to the requirement for sealed buildings. Speculative 
pressures in the middle of the middle of the 20th century lead to greater building densities, poor 
orientation, deeper floor plates and consequently increasing levels of engineering service to respond to 
IEQ. This promoted improved workplace communication, structural efficiency, reduced capital costs, 
equitable control of the thermal and lighting environment and the flexibility to suit multiple uses (Drake). 
The development of curtain glazed buildings further contributed to the need for heating, ventilation and 
cooling systems (HVAC) due to the additional cooling loads that resulted from increased solar radiation 
gains (St. Clair 2008). These systems often feature low ventilation exchange rates that comply with 
minimum standards. Research over the previous two decades has demonstrated the negative health and 
productivity impacts of poor IEQ design in commercial buildings. The Syracruse Centre of Excellence has 
been established to create innovations in environmental and energy technologies that improve human 
health and productivity as a response to current building engineering systems such as heating, cooling and 
lighting that are in their view failing society worldwide. Their premise is that these systems manage IEQ 
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through the use of design approaches and technologies that were developed at a time before the impact of 
buildings on human health and the ecosystem were understood 
(http://www.syracusecoe.org/main/ieqlanding.aspx, 21 May 2009). 

 

1.2 Definition of indoor environment quality  
IEQ can be described as “the physical (measurable) and perceptual (human comfort) attributes of 
enclosed spaces including the cumulative effects of indoor air quality, thermal, acoustic and lighting 
conditions” (Paevere & Brown 2008a). Other properties can include the visual environment including 
glare and external views (GBCA 2008). Poor IEQ can lead to occupant dissatisfaction levels of 40%, 
compromised health and reduced productivity in commercial office buildings 
(http://www.syracusecoe.org/main/ieqlanding.aspx, 21 May 2009). 

 

1.3 Life cycle costs of buildings – the business case for ESD and IEQ 
Life cycle cost analysis of commercial buildings demonstrate that the major costs of a building are people. Figure 1 
demonstrates that salaries account for 15 x the cost of maintenance and energy costs and 30 x the capital costs of 
construction over the typical lifespan of a building (Yudelson 2008, p.57). This could provide a major component of 
the business case for improved IEQ design and education in commercial buildings. 

 

Figure 1: People costs far exceed rent and energy costs (adapted from Yudelson 2008, p.57). 

2.0 ANALYSIS OF THE BENEFITS OF IEQ DESIGN IN THE WORK 

ENVIRONMENT 

This review of the literature provides the theoretical framework and the criteria for the evaluation of the 
IEQ design of the case study projects. The proposed theoretical framework is based upon what Yudelson 
terms a “framework of benefits” which include reduced costs and improved productivity, marketing and 
recruitment in which IEQ design provides a major role (Yudelson p.54).  

The benefits of improved IEQ to employers were demonstrated by Romm and Browning in the 1990’s 
where it was shown that employee productivity could be improved through for example improved lighting 
design that lead to increased visual acuity and reduction of errors. Their seminal paper titled “Greening 
the Building and the Bottom Line” provided some of the earlier data that demonstrated the effect of 
lighting design and acoustic performance on the workplace with productivity benefits of 15-25% (Romm 
& Browning 1994). 
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Paevere and Brown from the CSIRO have demonstrated similar results more recently where across a 
broad cross section of studies the largest productivity benefits were shown to come from the increased 
use of day lighting (15%), lighting refits using high efficiency parabolic louvres (13.2%), the provision of 
ventilation control to the user (11%) and the increasing of fresh air (7.2%) (Paevere & Brown 2008a).  

Iverson who is a behavioural scientist identifies absenteeism as the major contributor to lost productivity, 
alongside presenteeism where workers are attending work but with reduced productivity levels due to 
illness or other medical conditions (Iverson 2006).  

The benefits of improved IEQ to occupant health and comfort in commercial office buildings have been 
the subject of wide ranging research. Many studies show a high incidence of symptoms and complaints in 
mechanically ventilated buildings (Mendell & Smith 1990). Symptoms have been correlated with larger 
open plan offices with occupants being more likely to perceive thermal discomfort, poor air quality and 
noise while also demonstrating more complaints of illness than occupants in cellular offices (Pejtersen et 
al 2006). At least four major links have been identified between health, productivity and IEQ involving 
infectious diseases, allergies, asthma, SBS and the direct impact of the indoor environment (Fisk & 
Rosenfeld 1997 p. 158).   

Investigations by Leaman indicate the provision of individual occupant control can improve occupant 
satisfaction tolerating a wider range of thermal comfort (Leaman & Thomas & Vandenberg 2007). 
Improved IEQ such as that provided by increased fresh air rates and day lighting can improve occupant 
health and comfort while reducing health insurance premiums for occupants or building owners where 
insurance costs are paid by the employer. 

The benefits of improved IEQ to society has been a focus of research in the USA where national health 
costs and litigation exposure from occupants is greater than anywhere else. The provision of healthy work 
environments can reduce sick leave and improve productivity, reducing national health costs and 
increasing the productivity of the national economy. The effect of poor IEQ on the Australian economy is 
estimated at $12 billion annually (GBCA 2005). 

A number of principles can be drawn from this review of the literature against which to evaluate the case 
study IEQ designs. Buildings featuring sustainable IEQ should: 

1. Provide commercially productive and desirable work environments that benefit organisations 
through high levels of IEQ 

2. Provide healthy and comfortable work environments that benefit occupants through high levels 
of IEQ 

3. Reduce community health costs through high levels of IEQ 
 
Appendix 1 provides a tabulated analysis of the process and design strategies employed in the case study 
buildings organised according to the Green Star assessment credits through which both buildings have 
been rated by ithe GBCA. This forms a further basis for the evaluation of the IEQ design of the case 
study projects. 

3.0   EVALUATION OF IEQ STRATEGIES AT 30 THE BOND AND CH2 

30 The Bond is a privately owned building occupied by the Asia-Pacific headquarters of the Lend Lease 
Corporation and was completed in 2004, becoming the first Green Star accredited building in Australia 
receiving 5 stars representing “Australian Excellence” in the Office As Built Version 2 category. The 
Green Star rating for IEQ was 14 points from a possible 20 and whilst the rating breakdown is not 
publicly available published case study sheets show the key strategies to be the use of high fresh air rates 
and natural ventilation (GBCA Case Study). The Bond was described by Che Wall the past Chairman of 
the Green Building Council as “nothing short of revolutionary in the marketplace” and by L Hunter 
Lovins of the Rocky Mountains Institute as “the greenest building I have ever been in, in the world” (Wall 
2008). 
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Figure 2: Cross section of CH2 showing displacement air system supply in blue and exhaust in red (left image 
sourced from http://www.melbourne.vic.gov.au/rsrc/Images) and top of atrium space acting as an displacement 
exhaust chamber for relief air at The Bond (right image by P St. Clair) 

Council House 2 is a public building housing the Melbourne City Council offices, opened in 2006. It was 
awarded a 6 star Green Star rating classified as a “World Leader” by the Office Design Version 1 category. 
The IEQ components of the design were rated with 19 points from a possible 26. The Council set a 
highly aspirational agenda, as demonstrated by the following quote by the The Lord Mayor at the time of 
the buildings opening: 

“We hope that CH2 will change the way that buildings are designed and constructed in Melbourne, 
Australia and around the world. We want developers from around Australia and the world to look at what 
we have done and replicate it around the globe,” (http://www.gbca.org.au/media-releases/ch2-australias-
first-6-star-green-star-office-design-project/703.htm). 

 

  
 
Figure 3: North facing façade provides light shelves for reflecting day light into plan and for solar control, vertical 
green shading & timber screens provide glare control to CH2 (left image sourced from 
http://www.melbourne.vic.gov.au/rsrc/Images) and full height tinted glazing provides 180 degree views where 
operable external blinds control glare and solar radiation at The Bond (right image by P St. Clair) 
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The relative Green Star ratings for IEQ of 14 points for The Bond and 19 points for CH2 indicate a 
higher performance being achieved by CH2 although recent post occupancy studies by Paevere indicate 
poor outcomes for lighting and acoustics at CH2 (Paevere & Brown 2008c).  

The evaluation included in Appendix 1 identifies a high level of sustainable IEQ design strategies in both 
projects. Both projects provide 100% fresh air and high air change effectiveness typical of displacement 
air systems provide by means of the floor at CH2 and through the use of negative air pressurisation and 
an atrium space in the case of The Bond (Figure 2). Radiative cooling is employed in both buildings 
through the use of chilled beam technologies in The Bond and chilled ceiling panels at CH2, providing 
superior thermal comfort to conventional air mixing systems (Figure 4).  

 
Figure 4: Passive turbines exhaust used air to CH2 (left image sourced from 
http://www.melbourne.vic.gov.au/rsrc/Images) and chilled beams circulate cool water radiate coolth  to occupants 
to The Bond (right image by P St. Clair) 

Day lighting design strategies and outcomes are a major point of difference. Whilst both buildings provide 
equivalent narrow floor plates of 22m the orientations of the plans and the window wall ratios are 
significantly different. The visual environment and access to external views at The Bond are excellent due 
to the use of full height glazing fitted with operable louvers for glare control (Figure 6). The east west 
orientation introduced lower and thereby deeper daylight into the plan. CH2 provides a more opaque 
façade and a more introverted work environment partly due to a more constrained and urban site (Figure 
3). This is partly offset by the use of vertical gardens which provide visual relief and glare control.  

 

 
Figure 5:  Balcony gardens provide access to the outside at CH2 (left image sourced from 
http://www.melbourne.vic.gov.au/rsrc/Images) and naturally ventilated mixed mode winter gardens at The Bond 
provide visual and thermal connections to the outside(right image by P St. Clair) 
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The acoustic control strategy at CH2 was to insulate and localise sound transmission through the use of 
curved ceiling panels (Figure 6) however Paevere’s post occupancy studies show poor results (Paevere & 
Brown 2008c). The Bond provides an electronic sound masking system to provide background noise in 
the absence of ductwork and air handing systems. The author’s observations and discussions with staff 
indicated the acoustic environment was satisfactory (Bevilacqua, P. 2009, pers. comm, 28 April). 

Neither building employs cross ventilation for thermal comfort due to the floor plate widths which 
preclude uniform air flow. Windows are not provided with occupant control due to the need for an air-
conditioning system in order to meet the Property Council A grading and commercial market 
expectations. However winter gardens at The Bond provide mixed mode/naturally ventilated spaces 
which commonly provide greater occupant satisfaction due to the ability to control the environment 
(Figure 5). The major difference demonstrated by the Appendix 1 analysis lies in the transparency of the 
process and the availability of design phase and post occupancy data for CH2. The Bond by comparison 
provides little information other than that provided on the GBCA web site. 

 
Figure 6: Typical open plan work areas at CH2 showing curved acoustic ceilings and poor day lighting access (left 
image sourced from http://www.melbourne.vic.gov.au/rsrc/Images) and open plan area at The Bond indicating 
higher quality lighting environment and visual connection to exterior (right image by P St. Clair) 

This evaluation of CH2 is supported by a Post Occupancy Summary completed in March 2008 by Paevere 
and Brown which demonstrates a high level of satisfaction by occupants (Figure 7), with very high ratings 
in IEQ indices of thermal comfort and air quality but low satisfaction ratings with lighting levels and 
acoustic privacy. Perceived healthiness and well being is rated highly by staff whilst no statistically 
significant changes occurred to absenteeism. Productivity was perceived by staff to have improved by 10% 
compared to previous accommodation and IEQ is stated as likely to have contributed to this. The benefits 
are equal to savings of $2.4 million per annum leading to a pay back of all sustainable initiative within 6 
years (Paevere & Brown 2008). 

 
Figure 7:  Paevere and Browns analysis of satisfaction  ratings at CH2 years (sourced from Paevere & Brown 2008). 

This evaluation of The Bond cannot be supported by post occupancy evaluation as this is not publicly 
available. Therefore the author completed several inspections holding discussions with the Lend Lease 
Sustainability Manager Mr Paolo Bevilacqua and other staff to analyse the design strategies and determine 
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their level of success (Bevilacqua, P. 2009, pers. comm, 28, April). Lend Lease completed a Post 
Occupancy Evaluation (POE) in 2006 based upon the PROBE system which identified a high level of 
staff satisfaction with the IEQ, particularly the air quality and lighting levels. The POE identified some 
areas of low satisfaction including glare caused by reflected sunlight and with the open plan arrangement. 
The author’s evaluation of the IEQ was that The Bond performed at a higher level than suggested by the 
Green Star rating and on this basis is likely to satisfy the first two principles of buildings featuring 
sustainable IEQ presented in Section 2 that being the provision of benefits to the organisation and 
occupants. 

CH2 established an early business case strategy that recapitalised forecast productivity and energy savings 
into the capital budget (Lawther et al 2006). Paevere’s study demonstrated the actual savings after two 
years to be greater than forecast, satisfying the first two principles of buildings featuring sustainable IEQ 
presented in Section 2 (Paevere & Brown 2008c). Demonstrating satisfaction of the third principle, that of 
benefits to society, cannot be proven however the mixture of socialised and private health care in 
Australia would suggest that improvements in occupant health and productivity in commercial office 
buildings would benefit all three principles. 

5.0 DISCUSSION - IMPLICATIONS OF CASE STUDIES TO EDUCATION  

Both buildings provide valuable case studies of IEQ design and demonstrate design strategies and design 
processes that can educate building owners and design teams in the delivery of sustainable buildings.  

The CH2 design process is well documented and available to the public providing an excellent resource 
for building owners and design teams. The development of a “business case for Green Buildings” was 
demonstrated as a key tool in the project initiation and briefing phases of CH2. This tool may be effective 
for two reasons, firstly due to its focus on financial benefits and secondly because the greatest opportunity 
for effecting building sustainability performance is at the project initiation phase (GBCA 2006). The 
benefits have been shown to include reduced operating costs, reduced maintenance costs and sick leave 
and increased productivity. Further business case benefits and triggers for sustainable buildings can 
include increased building value, tax benefits (commonly provided in the USA), reduced risks by limiting 
exposure to occupant health claims resulting from poor IEQ, health improvements, public relations and 
marketing, and improved recruitment and retention rates (Yudelson pp.54-65).  

The viewed results of Lend Leases Probe Post Occupancy Evaluation, discussions with building 
occupants and the author’s observations indicate a high level of staff satisfaction and improved 
recruitment as a result of IEQ strategies at The Bond. The educational benefits of the building are limited 
by the confidential nature of private building procurement, however it is clear that the building provides 
an excellent case study of general IEQ design strategies and the benefits of staff consultation and has 
provided an exemplar to the corporate market since being completed in 2004 as the first Green Star 
accredited building in Australia.  

The majority of commercial building sustainability initiatives in Australia are delivered either by for profit 
corporations or local, state and federal governments searching for positive cost and public relations 
outcomes. Therefore a business case approach to sustainable design is indicated in Australia, where like in 
the USA, legislation governing sustainable building controls is limited to the provision of minimum 
standards, which have limited impact on improving sustainability. Educating building owners and design 
teams in the development of a business case is critical to providing more sustainable buildings and 
together with organisational learning can promote opportunities for the marketing of green products and 
services by building design professionals. 

6.0   CONCLUSION 

This paper has shown that both case studies represent innovative models for the delivery of high level of 
IEQ in commercial office buildings. As a long term owner-occupier Melbourne Council may be more 
motivated to consider the operational costs and benefits and has drawn community and academic 
participation into a highly transparent process that promotes Melbourne as “The Sustainable City 
(Girardet 1999). As private developers Lend Lease and DB Reef are likely to be more motivated by 
corporate responsibility and providing competitive advantage which has lead to a highly regarded 
landmark building and financial asset. 
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Strategies for improving occupant health and comfort through IEQ design have been shown to include 
increased fresh air supply which can reduce indoor exposure to indoor-generated air pollutants that may 
contribute to disease. Other strategies include the use of day lighting and colour corrected lighting and 
reduced usage of volatile organic compounds in finishes and furniture. The use of life cycle costing and 
the application of a business case for sustainability can promote an early acceptance of the benefits by the 
building owner and design team, whilst also providing marketing opportunities to building design 
professionals where the fastest growing group of potential clients is the private sector market with 
sustainability policies. These two projects provide excellent case studies for the delivery of indoor 
environment quality and ecologically sustainable design through private and public procurement. 
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APPENDIX 1 

ANALYSIS OF CASE STUDY BUILT STRATEGIES FOR SUSTAINABLE IEQ  

This section provides an analysis of the key design strategies applied to the indoor environment quality 
design of the two case study projects. Strategies are sourced from the literature and from site inspections 
and discussions with staff of the The Bond, by the author.  

A1.1 Brief and design process 

Criteria CH2 Response 30 The Bond Response 

Sustainability goals  Study and outreach programme 
brought together opportunities for 
study, research, documentation and 
promotion. Pre-occupancy research 
papers by academics. Major goal to 
trigger a work style revolution and 
demonstrate the potential for 
sustainable design and technologies  

Individual task groups were formed to 
examine topics and 300 staff were 
consulted. Staff and management 
determined major project goal  as 
reduction to green house gas emissions 
and improvement of IEQ against existing 
accommodation 

 

Brief Return brief which identified the 
importance of good lighting, air 
quality and thermal comfort 

 

These teams conducted surveys to 
prioritise design issues and manage the 
staff consultation leading to the 
development of building briefs that were 
then provide to the design team. 

Business case  Early business case prepared based 
on productivity benefits. Anticipated 
cost savings capitalised into capital 
budget. 4.8% benefit allowed   

Unknown but would be anticipated a 
business plan was provided considering 
productivity and marketing benefits 

 

A1.2 Building Planning 

Criteria CH2 Response 30 The Bond Response 

Floor plate 
dimensions 

20 m wide floor plate 2400m2 and 22m in width from east to 
west.  

Building orientation Long elevations oriented  north and 
south 

Long elevations oriented  east and west 

Building context CBD location with medium rise 
buildings to east, west and south. 
Public square to the north  

Perimeter CBD location adjacent to 
harbour. Medium rise residential to east. 

Internal planning Cellular and open plan Open plan with glazed winter gardens. 
Reception level open plan and cellular 
meeting rooms  
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A1.3 Thermal Comfort 

Green Star Credit CH2 Response 30 The Bond Response 

Thermal comfort Cooling by radiant absorption rather 
than cooled air. Chilled ceiling panel 
to 35% of curved ceiling and chilled 
beams to perimeter to cater for 
direct solar gain and heat conducted 
through windows  

Displacement ventilation system 
introduces cooler fresh through an 
under floor system to displace 
warmer used air above. Key role not 
to cool but to provide sufficient 
oxygen and remove pollutants. 

Thermal mass and night purging 
provides reductions to cooling loads 
next day and beneficial radiant effect 
to occupants (Aye & Fuller 2006  
p.14). 

Active humidity control, convection 
heating 

 

 

 

Radiant cooling is provided by means of 
a chilled beam system concealed above a 
perforated ceiling, providing cooling 
directly to the occupant.  Additional 
chilled beams are provided at the 
perimeter to compensate for the 
additional heat loads. 

Thermal buffering provided by exposing 
existing sandstone cliff to the building 
interior within an 8 storey high atrium 
providing stable temperatures. 
Temperatures within the atrium vary by a 
number of degrees however this is 
considered acceptable by the occupants 
due to the transient nature of this space. 

Automated external blinds are provide to 
the west and north elevations to reduce 
heat gains and glare. These are operated 
by a BMS system  

The green roof contributes to the 
insulation and stabilising of the indoor air 
temperature by reducing the effect of 
solar radiation and reflected radiation 
from adjacent buildings 

Individual Thermal 
Comfort Control 

Occupant control provided to winter 
gardens. Access to balconies and 
roof garden. 

Individual workstation controls 
available at flor level 

 

Winter gardens are provided to the west 
elevation serving as meeting rooms and 
private work spaces. These are naturally 
ventilated providing occupants with the 
opportunity to control their environment 
and enjoy natural conditions when they 
wish. 

 

A1.4 Indoor Air and Environment Quality 

Green Star Credit CH2 Response 30 The Bond Response 

Ventilation rates The building is provided with 100% 
fresh air ensuring the highest indoor 
air quality through avoiding the use 
of air handling units and ductwork 
and the recirculation of polluted air. 
Fresh air is introduced from th3 
floor level by means of swirl 
diffusers  

 

 

The building is provided with 100% fresh 
air ensuring the highest indoor air quality 
and avoiding the recirculation of polluted 
air. Fresh air is introduced from ceiling 
level by means of swirl diffusers that mix 
the air and avoid direct drafts upon the 
occupants. 

The atrium also serves as a return air 
plenum removing the requirement for 
extensive return air ductwork or a ceiling 
plenum  
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Air change 
effectiveness 

An air displacement system provides 
highly efficient air replacement by 
introducing cool air at floor level and 
exhausting warmed pollute air at 
ceiling level. 

The atrium space serves as a form of dis-
placement air chamber by providing a 
constant negative air pressure by means 
of fans within the atrium roof. The 
negative pressure and the upward 
movement of warmed used air dis-places 
the air providing superior replacement of 
air. 

Hazardous Materials/ 
Volatile Organic 
Compounds 

Furniture has been selected to 
provide low emissions. Low volatile 
timber and carpets 

 

Furniture has been selected to provide 
low emissions. Low volatile timber and 
carpets 

 

 

A1.5 Acoustic Environment 

Green Star Credit CH2 Response 30 The Bond Response 

Internal noise levels Sound absorption treatment to 
chilled ceiling panels to counteract 
higher reflective concrete soffit. 
Curved profile may localise sound 
travel 

Absence of ductwork and air handling 
equipment requires an electronic white 
noise system that masks conversations. 

 

A1.6 Lighting Design and Visual Environment 

Green Star Credit CH2 Response 30 The Bond Response 

Daylight Daylight access from north and east Daylight access from west, south and 
north. Controlled daylight and solar 
access from east via atrium space 

Daylight glare control Active and passive gare control 

External timber shutters to west 
elevation to reduce penetration of 
solar radiation 

Operable externally mounted blinds to 
west and north elevations and operable 
blinds to underside of atrium roof to 
avoid glare 

High frequency 
ballasts 

T5 lighting with high frequency 
ballasts. 

T5 lighting with high frequency ballasts. 

Electric Lighting 
Levels 

General lighting has been selected 
for its colour rendering 

General lighting has been selected for its 
colour rendering 

External views Views to public square to north 

Extensive use of external views and 
vertical gardens 

 

Views to west to harbour, north and 
south and views into atrium space (east). 

Inward facing walls to reception level are 
provided with full width pivot doors to 
ensure that day lighting and external 
views are maintained. 

The narrow floor plate and minimal use 
of partitions provides high levels of 
external views to the harbour lying to the 
west and north and the atrium space to 
the east. 
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