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Abstract. Digital innovation is leading to a greater uptake of smart technolo-

gies in the buildings industry. Such technologies are capable of delivering mul-

tiple benefits, such as reducing the built environment carbon footprint, improv-

ing occupant productivity and enabling participation of buildings in managing 

the electricity network. Deployment of smart systems poses significant chal-

lenges given the heterogeneity of the hardware and software in the building en-

vironment. A variety of research exists, attempting to quantify buildings’ pre-

paredness to facilitate new technologies enhancing their performance, while 

maintaining occupant comfort and optimal delivery of their services according 

to their types. One prominent approach is the Smart Readiness Indicator (SRI), 

which is a methodology developed by the European Commission. In this paper, 

we explore the applicability of SRI for buildings in Australia. A case study 

building has been considered for this analysis. Our analysis shows relevant 

building services need to be carefully chosen to include services relevant for 

Australian buildings. Further, we advocate adjustment of weighting factors con-

sidering climatic conditions and suitable  domains such as heating or cooling . 

Finally, this paper provides specific recommendations for adoption of SRI for 

Australian buildings. 

Keywords: smart buildings, smart readiness indicator, case study 

1 Introduction 

One of the greatest challenges Earth is presently facing is the climate crisis, widely 

discussed and described by the vast scientific community [1]. UN global status reports 

predict drastic increases in further disruption in habitable environments across the 

globe [2]. One of the major factors contributing to the climate crisis is the emissions 

of greenhouse gasses, of which CO2 is the most prominent. Buildings consume ap-

proximately 40% of the world’s energy demand, implying their significant contribu-

tion to the atmospheric pollution and exacerbation of the climate crisis. In Australia, 

the built environment contributes to 23% of the total greenhouse gas emissions [3]. 
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To reduce buildings’ energy consumption, different approaches have been taken. 

Australia has various policy mechanisms to promote reducing energy usage in build-

ings [4]. For example, The National Australian Built Environment Rating System 

(NABERS) is a national rating system that measures the environmental performance 

of Australian commercial buildings and tenancies. It rates buildings according to their 

measured operational performance over the preceding year in terms of energy and 

water use, waste handling, and the indoor environment. Further, numerous building 

intelligence applications have been developed, enhancing the innovation in the build-

ing ecosystem through the application of information and communication technolo-

gies [5]. Research and industrial efforts attempting to achieve optimal building energy 

consumption and fault-free behavior exist in abundance [6], [7], however thus far, 

experiments have primarily been carried out on exemplary buildings within extremely 

specific circumstances [8]. It has been demonstrated that buildings with improved and 

flexible installations lead to reduced energy consumption [9][10]. 

There exist various tools attempting to assess the “smartness” of a building. Such 

approaches range from elegant mathematical models [11], introductions of building 

metrics [12], to more comprehensive methodologies such as the Smart Readiness 

Indicator [13]. Currently, no standardized approach exists for evaluation of the intelli-

gence/smartness of buildings. The Smart Readiness Indicator (SRI) is a procedural 

method, evaluating buildings across all domains of installed hardware.  

The Council of Australian Government (COAG) energy council has developed a 

plan for reducing energy use in buildings. This document specifically advocates in-

clusion of SRI for buildings to increase awareness of smart and ICT technologies in 

buildings [14]. Research has demonstrated how building intelligence applications 

could develop an SRI value indicating the minimum level of smartness a building 

must satisfy in order for the software to be applicable to it [15]. This type of approach 

allows SRI to develop into a metric valuable for the evaluation of portability of build-

ing intelligence software, as well as building demographics.  

This paper is a preliminary study to examine the feasibility of applying the SRI 

methodology to an Australian context, and compare the evaluation processes. To this 

end, the contributions of the paper are as follows: 

1. Application of the SRI methodology on an Australian case study building, re-

sulting in the first study applying SRI to a non-EU environment. 

2. Comparison between SRI in an Australian and European context in terms of the 

Triage process, including an identification of suitable services and weighting factors. 

2 Background knowledge: Approaches for evaluating 

smartness of buildings 

Evaluation of the smartness of a building is an important aspect leading towards im-

proved performance in buildings. Studies have shown that improvement of buildings’ 

installations in terms of hardware or software reduces the energy consumption in 

buildings [16]. It is valuable throughout building commissioning and certification 

processes, and in the process of deployment of building intelligence solutions. In this 
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section, we provide a review of the state of the art for assessment of buildings' smart-

ness across the world, focusing on Europe and Australia. 

Volkov in [11] develops a mathematical model theoretically applicable to a vast 

plethora of buildings, however in practice, given the differences between building 

types, installations, occupancy patterns etc., significantly hinders the applicability of 

it. A similar attempt has been developed by Rachman [12], who developed a set of 

smart-ready key features of a building to calculate the smartness if a building. The 

metric has been applied to a single Dutch residential building. Shortcomings from this 

approach is that it heavily depends on occupancy patterns, which may drastically vary 

even within one building with the same set of installations. Industries are also work-

ing on developing frameworks to measure the intelligence of buildings [17]. 

The European Commission has developed the Smart Readiness Indicator, a metric 

which assess a building’s preparedness to facilitate smart services, while ensuring the 

well-being of occupants, and reducing the carbon emissions through reduced energy 

consumption as well as energy generation. The SRI methodology is a tool which ini-

tially assesses all available hardware installations in the building, as well as their de-

grees of available modification or control according to the needs of the occupants. To 

this end, there are 52 building services. The SRI assessment begins with a process 

named Triage, intended to identify which of the 52 building services are applicable.  

  Upon beginning the SRI assessment, a professional investigates each building ser-

vice, evaluating them for functionality levels. Each functionality level contains a de-

scription which corresponds to an ordinal value of 0-4. The 52 building services are 

separated across eight building domains. These domains are shown in Table 1. 

 

Table 1. Building domains and abbreviations 

Building Domain Abbreviation 

Heating HTG 

Cooling CLG 

Domestic Hot Water DHW 

Controlled Ventilation CVT 

Lighting LTG 

Dynamic Building Envelope DBE 

Energy Generation EGN 

Demand Side Management DSM 

Electric Vehicle Charging EVC 
Monitoring and Control MCL 

 

Each domain contributes to the final SRI score with different weight. The weight is 

determined by ten different impact criteria, which focus on the impact of the evaluat-

ed service upon the occupants and energy grid. The impact criteria are: Energy sav-

ings on site, Flexibility for the grid and storage, Self-generation, Comfort, Conven-

ience, Well-being and health, Maintenance and fault prediction, and Information to 

occupants. In the final report of the SRI methodology, two case studies derive initial 

recommendation of weights, focusing on a residential building, and a non-residential 

one. Even though SRI seems a far more flexible approach in comparison to the other 
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aforementioned tools, it has still not been fully adopted by the market. Its likely due to 

various reasons such as lack of sufficient expertise in utilizing the tool or lack of clari-

ty in benefits of the tool. Moreover, from the operational perspective, the tool is man-

ual, requiring effort and prone to errors. An algorithm for its automation was devel-

oped, taking into account digital representations of buildings’ metadata, as well as 

modelling the software services present offered in the building [15].  

While Australia has initiatives towards improving energy efficiency in buildings 

through policy mechanisms, readiness of the built environment sector in utilizing 

digital technologies to support these initiatives is unknown. Studies carried out in the 

construction industry point to varied adoption of tools such as Building Information 

Models (BIM) in Australian buildings [18], whereas no such study exists that identi-

fies the digital technology adoption during the operational phase of buildings. 

3 SRI for Office Building Case Study 

In this section, we elaborate on the application of the SRI methodology to a case 

study building. The case study building is used as an office and research facility. Ini-

tially, we provide details on the specifications of the building, its size, usage, and key 

installed elements. Afterwards, we present the process applying the SRI methodology 

to the building. Finally, given the results from the study, we perform a Pareto analy-

sis, studying the individual contribution of different domains to the final SRI score. 

 

3.1 Case Study Building 

The case study building under consideration in this study is situated in Newcastle, 

Australia, approximately 160km north of Sydney. Figure 1 shows a photo of the site. 

The site is primarily used as a research centre and was completed in 2004, with ap-

proximate surface area of 10,000m², spanning across offices, auditoriums, research 

laboratories, and support areas, spread across three buildings. The site has significant 

on site power generation through PV. The site’s HVAC system consumes approxi-

mately 63% of the overall energy demand of the building, followed by electrical 

equipment with 21% and 16% for lighting. The typical occupancy pattern of the 

 
Fig. 1. Office building in Newcastle Australia, used as a case study. 
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building involves 8AM-6PM usage of the premises as the typical working hours. Fur-

ther details about the building are available in [18], [19]. 

 

3.2 SRI Calculation 

The calculation of SRI occurred over two separate meetings in the presence of an 

engineering specialist with broad knowledge of the services in the building. Through-

out these workshops, we relied on the specialist’s intimate knowledge of the building 

to provide an accurate assessment. The process began by iterating through all 52 

building services across all domains in the SRI catalog. They were assessed according 

to their functionality levels and assigned a value of 0-4.  

 

Fig. 2. Adjusted weights for energy-related impact criteria used within this study. 

The full report of the SRI methodology contains recommendations for weighing 

factors for all ten impact criteria across every domain. It is essentially a matrix of 

percentages of contributions of each domain to a specific impact criteria. The recom-

mendations offer equal weighing factors and also weighting factors based on typology 

of the building (residential or non residential). Current SRI tool consists of weighting 

factors used for two case study buildings in Northern Europe, which are primarily 

heating dominated. Due to the difference in the climatic conditions, we changed the 

weighting factors to represent the climatic condition of the case study building in 

Australia. Impact of new weighting factors on the impact criteria that are most rele-

vant to the energy-related aspects of the building, namely Energy savings on site, 

Flexibility for the grid and storage, Self generation were considered. Furthermore, 

urban density and average building height in Australian context is much lower than 

that in Europe. Therefore, the chosen weights are presented in Table 2. The remaining 

five impact criteria were left as they were recommended according to the SRI docu-

mentation in [13]. Using the presented weights, the final SRI score for the case study 

building is 51%. Using equal weights across all domains and impact criteria, the final 

SRI score is 46%.  

Fig. 2 shows a Pareto chart, examining the individual contribution of the building 
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Table 2. Adjusted weights for energy-related impact criteria used within this study. 

Building domains Energy savings on Site 

AU/EU 

Flexibility for the grid and storage  

AU/EU 

Self-generation 

AU/EU 

HTG 10% / 49% 2.5% / 2.5% 0% / 0% 

DHW 5% / 10% 2.5%  / 2.5% 0% / 0% 

CLG 32% / 6% 20% / 2.5% 0% / 0% 

CVT 20% / 7% 2.5% / 2.5% 0%/ 0% 

LTG 10% / 10% 0% / 2.5% 0%/ 0% 

DBE 0% / 7% 0% / 0% 0%/ 0% 

EGN 12% / 0% 2.5%  / 2.5% 80%/ 80% 

DSM 0% / 0% 40% / 40% 10%/ 10% 

EVC 0% / 0% 5% / 40% 5% / 10% 

MCL 11% / 11% 20% / 5% 5%/ 0% 

services towards the final SRI calculation for the building. The results on the chart 

are, to a degree, influenced by the changed weighing criteria according to Table 2. 

However, Figure 2 primarily describes the degree of equipment in the building per 

building domain, reflecting in the functionality levels. For example, on Figure 2, the 

chart demonstrates that the Cooling, Controlled Ventilation, and Heating domain, are 

the primary carriers of the SRI score, due to the fact that the case study building is 

best equipped for those three installations. According to Figure 2, the building domain 

with highest contribution to the final SRI score is the Cooling domain. This is under-

standable given the cooling-dominated climate of Australia. Considering the humidity 

of the climate and the standards dictating setpoints for indoor climate in non-

residential buildings, the Controlled Ventilation domain takes up a considerable con-

tribution to the total SRI score. As shown in Figure 3, the chosen weights affect the 

individual contribution of each building service domain, and thus subsequently the 

final SRI score. In order to understand the influence of weighting factors on the total 

SRI score, a sensitivity study has been carried out. The choice for the configuration of 

these parameters kept in mind buildings of differing profiles. 

The figure shows different weighting factors alter the SRI, but does not exercise 

considerable influence. Thus it is apparent that careful selection of building services 

will influence the SRI score. We cover this problematic in the following section. 

4 Analysis of SRI Applied within an Australian context in 

comparison to Europe 

In this section we focus on the processes related to the application of the current SRI 

methodology to Australian buildings. The Triage processes determines which build-

ing services are applicable to an SRI assessment, and is typically carried out at the 

very beginning of the SRI assessment process. We discuss differences in the Triage 

process for Australian buildings. Next, we present a workflow for revising the SRI 
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methodology, taking into account the most necessary aspects of its skeleton and revis-

ing them to increase their suitability for Australian buildings. 

 

 

Fig. 3. Adjusted weights for energy-related impact criteria used within this study. 

 

4.1 Triage process for the Australian Context 

The SRI methodology prescribes using a Triage process for selection of relevant 

services suitable for the building under evaluation. This implies that if a building does 

not have installations of a particular service, this service is excluded from the assess-

ment. The reasoning behind this approach is that it maximizes the relevance of build-

ing services, tailoring the methodology for the building. This is especially useful con-

sidering that some building services are not necessarily useful for certain buildings. In 

light of this reasoning, we have reviewed the building services currently present and 

have identified several points of considerations. The services in the Cooling domain 

are primarily suitable for large buildings. Various medium and small sized buildings 

do not have central chiller plant.  The SRI methodology presently does not give con-

sideration to heat pump systems (reverse cycle air conditioners).  

Both the Cooling and the Heating domain feature building services related to ther-

mos-active building systems (TABS) installations. These types of installations are not 

prevalent in Australian buildings. Furthermore, SRI contains building services per-

taining to thermal energy storage (TES) as the primary heating of the building. A 

study in [20] suggests that among technical building specialists, both TABS and TES 

were found to be rare implementations in cold climate buildings. Australia has climate 

zones which require humidity control along with temperature control for delivering 

optimal occupant comfort. This implies that humidity control is an important aspect to 

HVAC systems, frequently contributing to high energy consumption. The current SRI 

methodology does not consider any humidity control techniques, and would need to 

be further expanded with additional building services evaluating these types of instal-

lations 
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4.2 Workflow for revising the SRI Methodology 

Revising the SRI methodology for the Australian context would require a workflow 

engaging different stakeholders. Figure 4 shows a workflow of continuous improve-

ment of the SRI methodology, adapted for the Australian context. The process is simi-

lar to the workflow considering EU buildings. Initially, all existing building services 

are examined in detail, for their coverage of installations and description of function-

ality levels. Next, changes may occur in the list of building services, i.e. new services 

may be added, while old ones may be eliminated entirely.  

Through consultation with relevant stakeholders, a final array of building services 

may be identified. Afterwards, the revised SRI methodology may be applied to select 

buildings, to test gain further insights. Results from such experiments show that 

weights used in the SRI assessment must be tailored to fit Australian buildings across 

different climates. The revised methodology may then be evaluated through conversa-

tions with stakeholders across the globe, featuring a variety of experiments carried out 

for buildings in differing circumstances. Afterwards, a preliminary version of an in-

ternational SRI index may be ready for application to additional buildings. Lessons 

learned from discussions with stakeholders and application of the revised methodolo-

gy onto new buildings may result in future revisions and their renewed implementa-

tion across the Australian building stock. 

 

Fig. 4. A workflow of continuous improvement of the SRI methodology for its adaptation to 

Australian buildings. 

5 Discussion 

SRI is a promising method of assessing buildings’ preparedness to facilitate solutions 

which will improve their overall performance of builds. As a metric, it offers a com-

prehensive evaluation of buildings’ services, separating the hardware and software 

installations in a building and evaluating each according to functionality levels. 

Weighting factors affect the relevance of different building services, factoring in the 

needs related to types and levels of reliability for different buildings. Having applied 

the SRI methodology to an Australian building has shown us that with some modifi-



9 

cations, the SRI methodology could be developed as a national strategy for evaluation 

of smartness in buildings. By comparing the SRI assessment of an Australian and a 

European building, we’ve realized the hardware differences in subsystems across the 

two continents may differ sufficiently to warrant a modification of the Triage process. 

Furthermore, given the differences in climates, different weighing factors must be 

produced for different cases, particularly in light of differing types of buildings, too. 

Our results, while promising and novel, are still preliminary. Further value can be 

derived from extending the study to more Australian buildings, primarily with the aim 

to improve the workflow for continuous improvement of the SRI methodology when 

applied to the Australian context. 

6 Conclusions 

The European SRI methodology examines the preparedness of buildings to facilitate 

smart services, as one of the necessary policies to facilitate optimal performance. 

Through our exploration of the SRI methodology for an Australian case study build-

ing, we have concluded that the SRI methodology in its current form cannot be direct-

ly applied for Australian buildings. This requires careful selection of relevant services 

achieved through a combination of modelling and stakeholder feedback, along with 

dedicated consideration of the weighing factors used in the assessment. This is a pre-

liminary study intended as an anchor for future examinations in the application of a 

standardized means for evaluating the technical preparedness of buildings. 
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Table of completed corrections is given below: 

 

Comment Correction 

The back ground section should be entitled Background 

Knowledge : add the topic. 

Background sec-

tion title has been 

changed. 

Please add a Discussion section between the end of the Results 

and the Conclusion sections, that identifies how the paper has 

addressed the aims discussed in the introduction section; sets out 

the recommendations, limitations and next steps for the research. 

Discussion section 

added. 

For a full paper we would expect to see 20+ peer reviewed pub-

lications. Please try and add some further publications. 

More references 

added. 

Please review the application of English in this paper. There are 

many examples where the choice of terms/words is questionable 
or confusing. For example: Background - poor language applica-

tion in the passage "... a professional iterates ...". The word iter-

ate means to repeat, which is probably not the best term to de-

scribe the action taken by the professional. Maybe you mean to 

use the term "examines" or "investigates" or "interrogates". 

Wording has been 

changed and the 
text has been 

proofread by a 

native English 

speaker. 

In other places there are obvious spelling errors. For example: 

References - spelling error in reference 4. Or in the Introduction 

- "intelligence application" should read "intelligence applica-

tions". 

Changes have 

been made and 

thorough proof-

reading has been 

completed. 

In some places further evidence is needed to support your argu-

ments. For example: Background - the use of terms like "cost-

effective" must be supported by evidence. Why is the EU SRI a 
cost effective metric, and therefore what SRI indicators are not 

cost-effective? 

The sentence was 

modified. 

The authors have framed this paper in the context of the need to 

address anthropogenic climate change. This is a strong position 

only if the link between the application of "smart buildings" and 

ghg emission reductions is established through referencing suf-

ficient evidence. For example: in the section Background - to 

strengthen your argument about the role smart buildings can 

play in reducing ghg emissions, please show some evidence that 

the measured "smartness of a building" leads to consistent car-

bon pollution reduction from buildings. We have a huge volume 

of evidence that passive solar design techniques consistently 

reduce energy use in buildings, as does high efficiency technol-
ogies such as LED lighting or heat pumps, so please establish 

the evidence case for so called "smart" buildings. 

Additional argu-

mentation and 

references have 

been added. 

 


