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ABSTRACT 

Little research has been done into robustness of 

‘green’ commercial building performance and the 

consequent risk to both environment and investor of a 

building/occupant mismatch. This project describes a 

due diligence analysis on a ‘green’-rated office 

building. The building was assumed to be a system 

consisting of envelope, services, occupants, economic 

and urban environment.  A parametric differential 

sensitivity analysis tested the effects of short and long 

term changes. It was found that the ‘green’ building 

performance was most sensitive to occupant 

equipment load and changes in offices hours but was 

no less sensitive to changes than a hypothetical non-

‘green’ building. 

INTRODUCTION 

Commercial buildings are becoming the focus for 

reducing energy use and greenhouse gas emissions 

through government initiatives (ABGR 2004) and 

private organisations (GBCA 2006). Incentives for 

changes in building form include the promise of 

lower building operating costs and higher rents due to 

a ‘green’ premium (Guidry 2004: 66).   

Communicating a building’s ‘greenness’ occurs 

through the building itself in the use of  envelope 

devices (Williamson et al. 2003:27-39) and through 

adjunct marketing of the building assessment via 

devices such as rating tools. In Australia an energy 

rating is available through the Australian Building 

Greenhouse Rating scheme (ABGR 2004), while a 

wider environmental rating may be obtained through 

a Green Star assessment (GBCA 2006). These tools 

are designed to communicate the complexity of 

building performance to a wide non-specialist 

audience (GBCA 2006). 

However, the life of a commercial building is long 

and ratings do not consider changes over that 

lifetime. These ratings are based either on pre-

construction simulations, which assume a static 

configuration, or post occupancy data, which uses 

historical configurations and may not be predictive of 

the future since, in reality, there are a many sources 

of change during the building lifetime.  

Most Australian commercial buildings are built to 

generate revenue streams for investors and few are 

owner-occupied (Kolganova 2006). During the 

building’s lifetime ownership may change hands a 

number of times, from property developer to a 

succession of investment houses. Additionally, 

tenants do not sign lifetime leases. Thus, the initial 

intention for the use of the building may not be 

maintainable, thus diminishing robustness of the 

system (Spitler et al. 1989; Leyten & Kurvers 2005). 

The impact of this building-occupant mismatch may 

be degradation of performance and advertised rating. 

While previous building sensitivity studies have 

focused on envelope optimisation, and assumed well 

behaved occupants, this study explored the 

consequences of building energy performance under 

non-optimal scenarios. It was hypothesised that the 

envelope only partially contributes to performance 

and that occupants and local environment further 

influence energy performance. To test this, the study 

modelled a ‘green’ rated office building. Inputs were 

altered to test sensitivity of building performance 

according to various hypothetical scenarios. 

The key objectives of this research were 

• To consider the building system holistically and 

identify relationships and drives of inputs to the 

building system; 

• To test the sensitivity of the building’s response 

to changes in the input and compare it to the 

response of a non-‘green’ building; 

• To consider the wider context of the building and 

challenge assumptions about building users’ 

expected behaviour; 

• To test and evaluate a systemic approach on a 

small study as a precursor to further research. 

Because rating tools are targeted at users outside of 

the building science community this study presents a 

range of outputs. Energy use is of interest to those 

concerned about energy security, while operating 

costs appeal to those focussed on financial 

performance. Greenhouse gas emissions are of 

interest to those concerned about a link between 

emissions and global warming. While all are 



interlinked, this study acknowledges that not all 

sensitivities appeal to all stakeholders. 

In this paper, the use of systems thinking to justify 

extension of the building system beyond envelope 

and services is first described. Sensitivity analysis is 

discussed and then various test scenarios are 

introduced. The results of simulations are presented 

and the paper concludes with a discussion of the 

process, outcomes and their implications for the 

office building and its stakeholders. 

METHODOLOGY 

Systems thinking 

This paper was triggered by an interest in building 

ratings. Because these ratings are aimed at people 

outside of research and design it is proposed that the 

system under investigation needs to be expanded. 

This raises the question of how to define the system 

beyond the physical boundaries of the building. The 

following summarises the basics of systems theory 

that is appropriate in dealing with human-physical 

interactions, such as a building system.  

During the 20
th

 century systems thinking emerged 

from the study of biology and ecology into the 

General Systems Theory  (Checkland & Haynes 

1994:190). Since then it has developed into various 

applications including the description of both hard 

systems, e.g., systems engineering and system 

dynamics, and soft systems, e.g., human activity 

systems (Checkland & Haynes 1994:192).  

Systems may be open or closed (Williamson et al. 

2003:82). A closed system occurs when all activities 

and the relationship between all activities can be 

studied, i.e., the system is bounded within the study. 

In an open system the system under study is 

influenced by activities outside of the observation. In 

reality the building system has little control over 

externalities such as energy prices or occupant 

behaviour and, so, needs to be treated as an open 

system. 
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Figure 1: the building system (Williamson et al. 

2003:82) 
 

Williamson et al. (2003:82) place the building as one 

component in an extended triple bottom line system 

(figure 1). This is a hard and soft system in which the 

building and occupants are positioned within the 

basic environmental, economic and societal 

components. 

A building system model definition depends on the 

desired outcomes. Building science researchers may 

simulate a building to test physical properties of 

building materials. Building designers may simulate a 

building to optimise the building configuration. 

Either of these situations fix certain parameters in 

order to test those of interest. In all, there are at least 

implicit assumptions about the behaviour of the 

occupants of the building. Using the triple bottom 

line as a guide a rich picture (Checkland & Haynes 

1994) of the building system is given in figure 2.  
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Figure 2: the building system rich picture 

(Checkland & Haynes 1994) 
 

This conceptual model is not intended as an accurate 

system dynamics model. Instead, it is intended as a 

learning aid to express the building system’s 

complexity beyond typical boundaries of energy 

simulation programs. This exploration highlights the 

involvement of various human stakeholders, which 

suggests that system inputs should not be considered 

to always be either static or logical, and any building 

performance is sensitive to these interconnections.  

Sensitivity analysis 

Sensitivity analysis is the observation of a system’s 

response to the variation of one or more input 

parameters. The purpose of sensitivity analysis is to 

either optimise the design of a building system 

(O'Neill et al. 1991; Lam & Hui 1996; Tavares & 

Martins 2006), or identify risk factors associated with 

a building system components (Huang et al. 1993), or 

both (Spitler et al. 1989; Macdonald & Strachan 

2001). The value of the input parameters may be 

deliberately chosen, as in parametric (systematic 



adjustment) Differential Sensitivity Analysis (DSA) 

or assigned a error probability distribution, as in 

Monte Carlo Analysis (MCA) (Lomas & Eppel 

1992). 

Sensitivity is expressed using sensitivity, elasticity or 

influence, coefficients. These are approximates of 

partial differentials of the system response function 

and are valid if the system is considered linear and 

superimposable over the range of perturbation 

(Lomas & Eppel 1992), e.g., 
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where OP refers to the output response and IP refers 

to input (Lam & Hui 1996). Literature research shows 

little agreement in sensitivity analysis methods. This 

function may have dimensions (Spitler et al. 1989; 

Lomas & Eppel 1992; Huang et al. 1993; Lam & Hui 

1996; Tavares & Martins 2006), or be normalised 

(Spitler et al. 1989; O'Neill et al. 1991; Lam & Hui 

1996).  

This study uses a parametric differential sensitivity 

analysis. This method was selected in order to 

explore systematically explore changes of the 

building system in response to deliberate changes in 

input parameter.  

Since, the objective of this study was to investigate 

real changes in building output (total energy, 

greenhouse gas emissions and annual operating cost) 

over various scenarios, comparison of normalised 

sensitivity coefficients is not appropriate. However, 

given that there is no uniform mathematical 

precedent, for the sake of pragmatism this study uses 

a dimensional percentage change in output (Tavares 

& Martins 2006), or output elasticity, 

%100×
−

=

BC

BC

OP
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where BC refers to base case, i.e., the change in 

output is normalised against base case value as a 

percentage change. 

Scenarios 

So, if an office building is considered a system that 

includes components beyond the fabric of the 

building then any sensitivity analysis needs to 

identify possible system perturbations to study. One 

method for exploring beyond a single expectation is 

scenario planning, which aims to ‘capture the 

richness and range of possibilities, stimulating 

decision makers to consider changes they would 

otherwise ignore’ (Schoemaker 1995). Briefly, this 

method first notes the stakeholders, context and 

trends associated with a problem, and then develops 

themes or scenarios to test strategies against. It is a 

structured ‘what-if’ process. 

The systems perspective aids in identifying first tier 

stakeholders and the context and trends influencing 

their behaviour. In the case of Australian office 

buildings these stakeholders include building 

developers, investment houses, tenants, property 

managers, councils and general public. Context and 

trends include the investment structure, the market 

pull of ‘green’ buildings,  climate change and 

changing office accommodation needs (Laing et al. 

1998).  

Three narratives were selected for investigation – 

envelope sensitivities, occupant/building mismatch 

and external influences.  

Envelope sensitivities cover changes in building 

components during the design phase. The complexity 

of HVAC parameter sensitivities requires a dedicated 

study and, though a candidate for this process, like 

geometry, climate and location, was beyond the scope 

of this study. 

The mismatch between occupant behaviour and 

building design incorporates both short term and long 

term behaviour of tenants. Buildings are designed 

according to expected tenant behaviour. This 

translates into HVAC sizing according to 

expectations of thermostat levels and interior window 

treatment. However, because tenants are disconnected 

from the building developer and owner, it is possible 

that tenants will use the building in unexpected ways. 

This is particularly pertinent in the case of tenants 

who are not committed to environmentally sound 

policies occupying a building deemed ‘green’. This 

scenario models changes in temperature settings, 

retrofit of blinds, changes in occupancy levels and 

increases in equipment and lighting use. 

Finally, buildings exist in context and the final 

scenario models changes in external conditions. Other 

studies have shown that climate change will affect the 

energy use of office buildings (Frank 2005). This 

study will explore a change in urban environment, 

such as a new multi-storey building neighbour. 

Case study building 

Building sensitivity was tested with a ‘paradigmatic’ 

case study office building (Flyvbjerg 2004: 427) as a 

method of developing ‘expert learning’ through depth 

of research rather than creating context-independent 

knowledge (Flyvbjerg 2004: 421). The case study 

building is ‘Green Star’ rated and located in 

Adelaide, South Australia, which has a temperate 

climate of hot dry summers and mild rainy winters. 

The building modelled was a nine storey office 

building typical of recent Adelaide office stock.  

It is located on the corner of busy roads with adjacent 

building restricted to two levels, apart from the eight 

story neighbour to the south. The building consists of 

underground car parking, 1200 m
2
 ground level retail 



Table 1: Parameter simulation ranges 
 

CATEGORY PARAMETER BASE CASE  INPUT RANGE COMMENT 

Building 

envelope 

Overhangs 0.4 0 (no overhang),  1 (shading = 

window height) 

Shade height/shade 

 Daylighting No daylighting system 200-500 lux daylighting system 

installed 

Office area only 

 Glazing Area 67% 60-30% low-e Office area only 

 Natural ventilation 0 1 (low),10 (high) l/s/m2  

Occupant 

behaviour 

Lights and 

equipment load 

25 W/m2 20,30,35,40 W/m2 40 W/m2 is specified building 

maximum 

 AC temperature 22.5±1.5°C 20.5±1.5°C -23.5°C±1.5°C  22.5±1.5°C is specified 

 AC range 22.5±1.5°C  Up to  ±3°C  

 Occupancy density 10m2/person Down  to 8m2/person Office only 

 Occupancy profile Default  (derived from 

ASHRAE 90.1-1989) 

1 hr extra per day, full occupancy 

3 hrs extra per day, partial 

occupancy 

Longer work weeks without 

and with flexitime. 

 Retrofit of blinds Glass SHGC=0.36 

Trans=0.47 

Translucent SHGC=0.26, Trans=0.4 

Opaque SHGC=0.19, Trans=0.23 

 

External 

changes 

New Neighbour 

buildings  

Existing tall building 

to south 

Tall buildings to North (22m), East 

(30m), West (7.5m). 

Tall buildings to North, East, West 

@ <10m. 

Realistic and hypothetical new 

neighbours 

Non-‘green’ Non-‘green’ Base case of ‘green’ 

building 

40% glazing, concrete spandrels, no 

overhang, single glazed-low e and 

tinted plate, U=1.4W/m2.K 

Remove envelope features 

considered to contribute to 

improved  performance 

and 12000 m
2
 of office accommodation over eight 

levels. Information about the building was obtained 

from communication with the architect, public 

sources and site visits.   

The envelope on the north and east sides is 

predominately low-e double glazing (about 67%) and 

concrete panels on the west and south sides with 

minimal low-e glazing. Glazing to north and east has 

a one metre shading overhang.   

The base case 

The building’s energy performance was modelled in 

Ener-Win-EC (Degelman 2006). No information was 

available about the performance of the occupied 

building at the time of writing, so no calibration of 

model was undertaken. Given that the objective of 

this study was to investigate relative changes in 

performance rather than absolute performance it was 

felt that this exercise remained valid. The base case 

parameters used are given in table 1. 

While the shape of the building was available from 

drawings, details about services were not available so 

assumptions were made based on the Building Code 

of Australia, Australian Standards, ASHRAE 

standards and professional judgement.  

The mass calculated for the concrete superstructure 

(floor and columns) was 602.5 kg/m
2
. This does not 

include post occupancy fittings as it was assumed 

their contribution would be minimal relative to the 

superstructure figure. Program default properties 

were used for insulated concrete panel for spandrels 

(U=0.681 W/m
2
.K) and default concrete floor and 

roof. Low-e glazing properties were obtained from 

the manufacturer. 

The building was mechanically ventilated with 

variable air volume air conditioning. For modelling, 

the building was divided into occupied (retail and 

office) and unoccupied areas. Only occupied areas 

were modelled as having air conditioning, while some 

un-occupied areas, such as toilets, parking and 

communication rooms, were modelled with 

ventilation. Because the building is Green Star rated 

AS1668.2-1991 was used to set all ventilation needs, 

with ventilation set at 10 l/s/person in the occupied 

area. However, since no air conditioning 

specifications were available, the default was used 

with the base temperature was set at 22 ±1.5 deg C, 

as in the technical specifications. 

Heating was not specified and a gas fired hot water 

boiler was assumed. Hot water usage was derived by 

assuming 15% of water used according to Green Star 

calculations (15.92 l/person/day) was hot, i.e., 2.4 

l/person/day.  

The base office occupancy was 10 m
2
/person. Lights 

are fluorescent and no daylighting system was 

specified. The technical specification gives the 

maximum lighting power density of 15 W/m
2
 and 

equipment power density of 25 W/m
2
, however, the 

base case has been set at 10 W/m
2
 for lighting and 15 

W/m
2
 for power, i.e, the equivalent of a lap top 

computer. The program adds these two internal loads 

so this paper will report a combined figure for 

lighting and equipment loads. 

The base case used the program default occupancy 



schedules for an office building. These assumed a 9-5 

work day with an hour long lunch break in which 

some occupants leave the office.  

The study used the simulation program’s default 

weather data for Adelaide, which is from the World 

Meteorological Organisation (Degelman 2006). A 

single weather simulation was repeated for all tests, 

so as to simulate a single year.  

Simulation 

The input parameter ranges for three narratives and a 

non-‘green’ case are given in table 1. Envelope 

parameters were selected to test decisions about key 

envelope decisions usually associated with building 

energy performance.  

The occupant parameter selection assumed the 

following behaviour scenarios: 

• Equipment power densities changing according 

to computing needs, e.g., administration vs. 

computer games development 

• Tenants turning the air conditioning down to 

allow for different workplace dress codes, e.g., 

accountants vs. call centre (Cena & de Deer 

2001) and tenants increasing the temperature 

range to adjust to winter and summer clothing 

fashions 

• Increased density of tenants due to business 

growth 

• Tenants working longer hours at full occupancy 

(e.g., professional offices) or tenants working 

longer hours at partial occupancy (flexi time) 

External changes were demonstrated by modelling 

hypothetical multi-story buildings on all sides of the 

case study. 

Three outputs were examined - total annual building 

energy, total annual operating costs and total annual 

greenhouse gas emissions. The energy modelling 

program provided a total annual energy figure and 

breakdown into annual use of gas energy (space 

heating and hot water) and electrical energy (air 

conditioning, fan energy, lighting and power).  

The total annual operating costs were derived from 

the annual building energy output. Gas, electricity 

and water costs were based on local supplier tariffs 

for commercial buildings and are indicative only due 

to price competition between retail suppliers.  

The total annual greenhouse gas emissions were also 

derived from the annual building energy output. 

Greenhouse gas emissions are location dependent 

and, for South Australia, full fuel cycle emission 

factors are 73.8 kgCO2-e/GJ for gas and 1.007 kgCO2-

e/GJ electricity (AGO 2005:31,33). 

RESULTS AND DISCUSSION 

Overall the building was found to be heat rich, and 

consumes more electricity annually (6390 GJ) than 

gas (440 GJ) due to the air conditioning load required 

to offset the lighting and equipment load in 

Adelaide’s hot dry summer.  

Figures 3, 4 and 5 show the output sensitivities of 

annual energy use, operating cost and emissions of all 

scenarios tested, in which the base case building is 

represented by 0%. Overall the relative changes in 

these outputs tracked each other due to the 

dominance in electrical energy demand.  
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Figure 3: Sensitivity range in annual energy use 

(base case = 0%) 
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Figure 4: Sensitivity range in annual operating costs 
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Figure 5: Sensitivity range in annual emissions 
 

Changes in envelope parameters resulted in a change 

of less than 10% of all outputs. Removing overhangs 

increased outputs by 5%, daylighting resulted in a 



step change of -8% and reducing glazing reduced all 

outputs by up to 5%. Natural ventilation varied 

according to ventilation rate. In reality, natural 

ventilation would be limited by the need to reduce 

traffic noise and pollution in order to maintain 

internal environment quality standards.  

The occupant behaviour parameters showed similar 

sensitivities to the envelope sensitivities except for 

lighting and equipment load. If a tenant decided to 

turn down the thermostat because, say, workplace 

dress protocol included formal suits, then there is a 

corresponding increase in energy use, operating costs 

and emissions of around 5%. However, if the 

temperature range is widened by ±3°C to, say, 

correspond to winter and summer fashions, there is a 

5% energy reduction. 

The default occupancy schedules of the simulation 

program are based on the assumption of a 9-5 work 

day. If the office housed tenants with a longer 

working week (say, fully occupied 45 hours) there is 

a 7% increase in all outputs. If the office is tenanted 

by a firm that has long but irregular hours, say 9-8 

with 70% occupancy, then all outputs are reduced by 

around 5%, assuming occupants turn off their 

computers when they are absent.  

Occupancy density modelled hot water usage and 

latent and sensible heat changes. This changes little 

according to decreasing space per person. However, 

their associated equipment and lighting is the most 

sensitive parameter modelled. Increasing the base 

case of 25 W/m
2
 as a base case to the building 

technical specification maximum of 40 W/m
2
 resulted 

in significant increases energy (46%), operating costs 

(49%) and greenhouse gas emissions (48%). Thus, 

decisions about office equipment, and changes in 

office equipment technology, have the potential to 

make a significant impact on the building 

performance. 

A new neighbour building is a case of circumstance 

beyond the control of the building owner or tenant. 

Modelling shows that even with the hypothetical new 

neighbour worst case scenario all outputs are reduced 

by less than 6%, due to increased shading and 

consequent reduction of air conditioning load.  

The base case ‘green’ building was also compared to 

a non-‘green’ building, in which a combination of 

envelope features were removed or changed. It shows 

that a similar performance may be obtained by 

reducing glazing and single pane low-e glazing, even 

without overhangs. Replacing the low-e glazing with 

tinted plate and reducing wall insulation increases 

energy use sensitivity by a maximum of 8%. 

‘Green’ vs. non-‘green’ 

In order to test any relative advantage of selecting a 

‘green’ building over a non-‘green’ building the 

outputs most sensitive to occupant behaviour were 

compared using both models.  The non-‘green’ 

building chosen for the test was the ‘worst’ case 

scenario – tinted single plate glass (40% wall area), 

no over hangs and increased U-value. 

It was found that the non-‘green’ building exhibited 

similar performance sensitivities to the ‘green’ 

building. Figure 6 shows the comparative sensitivities 

of the ‘green’ and non-‘green’ buildings under a 

range of lighting and equipment loads. The non-

‘green’ building is less sensitive to changes in 

equipment load (41.1% vs. 45.7% annual energy use 

sensitivity), but still exhibits large sensitivity to the 

building maximum load. 
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Figure 6: sensitivity comparison for ‘green’ and non-

‘green’ buildings under different equipment loads  
 

The non-‘green’ building is also less sensitive to 

reduction in air conditioning temperature. Figure 7 

shows that the total annual energy use of the non-

‘green’ building was increased by 3.1% as compared 

to 4.2% in the ‘green’ building. The operating costs 

and emissions are similar due to the increased heating 

load required during winter to offset the reduced 

insulation. 
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Figure 7: sensitivity comparison for air conditioning 

temperature between’ green’ and non-‘green’ 

buildings. 
 

The sensitivities of both buildings to changes in 

occupancy schedules are given in figure 8. For all 

outputs the non-‘green’ building was less sensitive to 

longer working hours. 
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Figure 8: sensitivity comparison for occupancy 

schedule between ‘green’ and non-‘green’ buildings. 
 

In all scenarios the non-‘green’ building is marginally 

less sensitive to changes, but with penalties to energy, 

operating cost or greenhouse gas performance. The 

average percentage increase of energy, costs and 

emissions of the non-‘green’ building over the case 

study building on a scenario by scenario basis, for 

these models, is presented in table 2.  
 

Table 2: Average Non-‘Green’ building penalties 

above case study building 

SCENARIO ENERGY COST EMISSIONS 

Load 6.8% 5.7% 5.8% 

Inc over BC 458 GJ $19600 104 t 

Aircon temp 7.4% 6.6% 6.7% 

Inc over BC 498 GJ $22700 120 t 

Occ profile 7.7% 6.4% 6.6% 

Inc over BC 518 GJ $22000 118 t 
 

Regardless of this performance degradation, this non-

‘green’ building base case model, at 146 kgCO2-e/m
2
 

using Adelaide emission factors,  receives that same 

ABGR ‘excellent’ rating as the ‘green’ building (137 

kgCO2-e/m
2
)  despite removal of envelope features 

normally associated with improved performance. 

In summary, the major contributor to building 

performance sensitivity is the equipment the tenant 

brings with them. Changes in working hours, changes 

in thermostat settings and adjacent construction work 

do affect outputs, but no more than decisions about 

envelope at design stage. The non-‘green’ building of 

typical construction performs similarly to a base case 

‘green’ building, with an approximate 6-7% penalty. 

The overriding sensitivity is post-occupancy changes 

in office lighting and equipment load which is highly 

dependent on business requirements and management 

processes. 

CONCLUSION 

A systemic process was proposed as an organising 

strategy for modelling the complexity of human-

building interaction. The building was considered in 

its wider context and scenarios were used to identify 

alternative narratives of building use. It was intended 

to explore the richness of the system and identify 

relative sensitivities rather than identify definitive 

building responses. 

A case study multi-story office building located in 

Adelaide, South Australia, was modelled using 

energy performance software. The building was 

selected because it had been previously rated as 

having excellent energy performance. Simulations 

were designed to test the sensitivity of the building’s 

energy performance under a number of scenarios. 

These scenarios explored envelope decision making, 

occupant behaviour and local environment changes. It 

was found that performance was more sensitive to 

changes in occupant behaviour than decisions about 

the envelope.  

The building was then compared to a hypothetical 

non-‘green’ building to investigate the relative 

sensitivity of the most significant occupant 

behaviours. It was found that the non-‘green’ building 

was marginally less sensitive to changes, but with 

increases of energy use, operating costs and 

emissions. Thus, the ‘green’ building does indeed 

offer better performance than the non-‘green’ 

building, but only if the occupant behaviour is 

controlled.  

The advantage of using scenarios based on the wider 

building system was that awareness is increased 

beyond implicit behavioural assumptions and a 

greater range of possibilities could be tested. 

Considering the longevity of building life, exploring 

different future configurations may offer a more 

accurate performance assessment of a building and 

identify and mitigate performance risks.  

Case study methodology was useful to investigate the 

process. Further research is required to identify 

sensitivities of HVAC, geometry, climate and 

location. The process is also open to developing other 

narratives, such as change in use, or refining future 

risks by weighting occupant behaviour sensitivities 

with likelihood functions. 

Two implications could be made from the research 

results. First, the building performance is dynamic 

and should not be divorced from its context and 

occupants. This, in turn, implies that the building 

should not be classified according to a single 

predicted or historical scenario because its 

performance is likely to change over its lifetime. 

There exists a risk associated with a building/ 

occupant mismatch that building owners must address 

if they wish to retain the rating, and all benefits, such 

as market premium, that come with that rating. 

Second, due to the configuration of this building and 

its Adelaide location, operating costs and greenhouse 

gas emission rating factors, all outputs exhibited 

similar responses. The fact that these outputs behave 

similarly opens the opportunity for parallel messages 



about office buildings. Where the building investment 

community may not respond to concerns about 

greenhouse gas emissions or a need for reducing 

reliance on non-renewable energy, this systemic 

approach demonstrates that it is valid to communicate 

the attractiveness of reduced operating costs that 

result from considered design expertise and managing 

occupant behaviour, and still achieve goals of 

reduced impact on the environment as a side effect.  
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