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Executive Summary 
This report details the process and findings from the first climate risk assessment carried out for RMIT 
University. Whist the primary focus is on the Melbourne City campus the research activity also draws on 
interviews and documentation from the RMIT International campus in Ho Chi Minh City (HCMC), Vietnam. 
The assessment process that has been developed, and many of the key findings, will also be transferable to 
the infrastructure and activity of other RMIT campuses. 

The assessment work carried out was commissioned by RMIT’s Sustainability Committee as a significant 
component of the Sustainability Action Plan for the University. The analysis considered current 
vulnerabilities to climate-related events, an integrated assessment of future risks, and the identification of 
potential adaptation options; as well as possible ways to strengthen institutional adaptive capacity. The 
methodology developed for this assessment process is considered innovative; integrating bottom-up 
vulnerability assessment approaches (focusing on built infrastructure and systems, institutional frameworks 
and policy, and personnel) with a top-down climate risk framework. As far as the authors are aware, this is 
the first such assessment for a tertiary institute in Australia, and only one of a handful that could be 
identified internationally. Due to the relatively short-term focus to 2030, a time frame considered most 
useful from a University planning perspective, a vulnerability approach eliciting information from recent 
personal knowledge and experience was particularly appropriate. This also exploits a secondary benefit – 
allowing the University to access considerable ‘in-house’ knowledge of a broad spectrum of risks and 
harnessing the expertise to begin a more systematic prioritisation of risks and assessment of adaptation 
options. 

Findings have highlighted that extreme heat and rainfall events are the major climate-related hazards 
currently affecting the University; with impacts evidenced through heating, ventilation and air conditioning 
systems (HVAC), information technology services (ITS), and drainage and leakage issues affecting the built 
infrastructure. It was also found that many of these issues are inter-connected with the potential for 
cumulative impacts. When looking forward to 2030, guided by authoritative future climate scenarios for 
Melbourne, the increasing frequency and intensity of such events is likely to amplify these impacts. When 
considering the additional ‘slow-onset’ issue of drought / longer term drying, the high risks identified by the 
assessment process (involving interviews, workshops and one-on-one engagement with expert staff) 
highlighted the following: structural cracking of buildings, infrastructure cracking, damage to buildings by 
storm events, communications and ITS failure, and HVAC failure and loss of capacity. Moderate risks were 
also identified as part of the assessment process. 

To help guide a strategic University response a suite of adaptation options has been compiled and are listed 
in this report. These measures have been categorised according to: infrastructure, behavioural, information 
management, policy and procedures, and suggested areas for further investigation. It is important to note 
that whilst this initial assessment has identified a spectrum of current and future climate-related risks, and 
laid out a range of possible adaptation options, this initial document should be viewed as representing the 
first steps of developing an appropriate assessment framework (including a scoping of risks and adaptation 
responses) which ultimately will act to underpin a more comprehensive, participatory, and iterative 
assessment process for RMIT University.  

 



 

1. Introduction 
This report presents the high level assessment of RMIT University’s vulnerability to current extreme 
weather events, as well as identifying potential future climate change risks and opportunities for 
adaptation. It focuses on the Melbourne CBD campus, but many of the identified risks and opportunities 
will also be relevant to other campuses.  
 
As the report identifies both current vulnerabilities and future risks, the report is structured according to: 
key findings (Section 2), methodology (Section 3), the current Melbourne CBD campus context (Section 4), 
current day vulnerabilities (Section 5), a possible future context for 2030 (Section 6), in which future risks 
(Section 7) are assessed. Opportunities to adapt to current and future risks are presented in Section 8.  
 

1.1 Background to the Project 

RMIT University’s Sustainability Committee has developed a Sustainability Action Plan for the University, in 
which it is acknowledged that climate change is occurring, and RMIT has a responsibility to act to mitigate 
its contribution to climate change, as well as to reduce the risks of future impacts to the University. The 
Action Plan also commits RMIT to undertaking a climate change risk assessment of the University. An 
Operational Working Group was established to oversee this process, and the Climate Change Adaptation 
Program (CCAP) was contracted by RMIT’s Sustainability Committee to carry out an assessment of climate 
change risks for campus infrastructure and the functioning of the University.  

An interim report was delivered to the Sustainability Committee in February 2012, which outlined the 
methodology and context for the assessment (Phase 1 Report - Bosomworth et al. 2012), components of 
which are summarised here.  

The project originally set out to identify RMIT’s current vulnerability to extreme weather events for both 
the Melbourne CBD and Saigon South (SGS) campuses, and to identify potential future impacts and risks. 
From this, a range of adaptation options were to be identified. Whilst climate-related impacts were 
analysed for SGS, for logistical reasons the in-depth focus of the research, including consideration of risk 
perceptions, concentrated on the Melbourne CBD. However, the contrasting climatic, socio-economic and 
built conditions between these two campuses have been analysed through the assessment process, in 
order to ensure that the overall framework, and lessons learnt, can be applied across other RMIT University 
Campuses. 

 

1.2 Project Aims 

The project aims were: 
 

● To understand how recent extreme events have affected the planning and operation and of the 
university, and thus identify ‘hotspot’ areas of current vulnerability; 

● To assess the risks that a changing climate will bring in the future; 

● To identify climate adaptation options; and 

● To make recommendations for future university policy and practice. 

 

1.3 Project Scope 

● Spatially, the scope of the project was restricted to the Melbourne CBD and Vietnam SGS Campuses. 

● Temporally, the data that were collated extended back 10 years, although some staff who had been at 
RMIT for longer recalled events beyond this timeframe. The future time period for assessment 
selected for the University was 2030. This was deemed most suitable for University forward planning 
purposes.  

● Methodologically, the assessment combined top down and bottom up approaches, with a particular 
emphasis on participation and eliciting staff perceptions of climate risks and vulnerability. 

 
 



 

1.4 Project Boundaries 

As with all projects, the RMIT Climate Risk Assessment was necessarily constrained by boundaries. These 

included: 
 

● Limited to two campuses: Time and resource constraints narrowed the scope to just the CBD campus 
for Melbourne and the SGS campus for Vietnam. Broader considerations were identified through the 
future risk assessment, and some current vulnerabilities could be extrapolated University-wide. 
However, the location-specific vulnerabilities of other RMIT campuses were not assessed as part of 
this research activity.  

● Focus on Higher Education, TAFE was not included: TAFE buildings were only partially considered 
throughout the assessment, due to complex governance and built infrastructure ownership 
arrangements. TAFE staff members were also not focused on in the interview process.  

● Students not included: Interviews were conducted with a range of staff across both Melbourne CBD 
and SGS campuses; however students were not included in this assessment. This was partly due to 
extended ethics considerations of the research, and also resource constraints. It has been identified 
that evaluation of student perceptions of risk and student vulnerability may be appropriate as an 
additional future project. 

● Access and availability of stakeholders: There were many identified stakeholders that were unable to 
participate in the process, due to time constraints, perceptions of relevance to their roles and of 
authority of research. Such people included emergency management and security personnel, whose 
expertise in the area of managing extreme events on campus would have added valuable insights. 

● Secondary data – access and suitability: Accessing some of the data to identify current vulnerabilities 
and to assist with a quantitative risk assessment was difficult. Some of the University data when it was 
accessed was not able to be used during the assessment, as it was not recorded for the purpose of a 
climate risk assessment, and valid assumptions or conclusions could not be drawn.  

● Individual “risk perceptions”: Associated with the previous point, due to the unsuitability of much of 
the University recorded data, the current day vulnerability assessment was predominantly determined 
through qualitative participant interviews. This introduces an element of subjective judgement which 
may be biased by individual risk perceptions. 

● Strategic planning time frame: As noted, the year 2030 was selected by the Operational Group as a 
relevant planning horizon for the University, due to alignment with University planning horizons. 
However, significant climate impacts may not emerge for another 20 years.  

● Teaching and research not assessed: The investigation focused on the built infrastructure, 
institutional framework and personnel of RMIT University, but for this activity did not review the 
educational offerings.  

 
 
  



 

2. Key Findings and Recommendations 
This section distils and highlights some of the key findings, and associated recommendations, that have 
arisen from the assessment process. Further detail is available in the following sections and appendices. 

2.1 Current Vulnerabilities 

From the analysis, the RMIT Melbourne CBD campus can be considered as moderately vulnerable to 
current extreme heat events (or heatwaves) and heavy rain events. Exposure to these climatic hazards has 
produced a range of direct and cascading impacts, some of which are under RMIT University’s control, and 
some of which are not. The three predominant vulnerability ‘hotspots’ were identified as: 
 

 Heating, Ventilation and Air Conditioning (HVAC) systems; 

 Information Technology Services; and 

 Leakages and Drainage Impacts on Buildings. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Key current climatic hazards for RMIT CBD campus, and associated hotspots 

 
These hotspot impacts are currently characterised by a high degree of likelihood, though with relatively 
minor consequences, when considered on an individual, or even cumulative, annual basis. However, 
without appropriate adaptation measures, they are likely to have increased cumulative consequences in 
the future.  
 
The hotspots are also highly interconnected, as demonstrated by Figure 2: 
 

 
 

Figure 2: Observed cascading impacts and reinforcing feedback loops in an extreme heat event 

 
It is important to note that the impacts of climatic hazards on the operation of the University are not 
always directly manageable by the University itself. Examples where RMIT has limited control over impacts 
include energy supply issues and transport interruptions due to high temperatures or intense rain events.  
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2.2 Future Risks 

Looking forward, the Operational Working Group selected the year 2030 as the most appropriate for the 
assessment of future exposure to climate-related hazards. Using City of Melbourne area data as a proxy for 
the RMIT CBD campus, these include rapid-onset events such as more intense and possibly more frequent 
extreme weather events (heatwaves and heavy rain events), as well as slow-onset impacts such as long-
term drying (and related issues of drought and water scarcity issues) (Figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3: Key future climatic hazards for RMIT CBD campus, and associated risk areas 

 
Through a combination of workshop processes, staff interviews, and one-on-one assessments with expert 
staff, “moderate to high” risks to the University associated with these climatic hazards were determined to 
be: 
 
High risks: 
 

● Structural cracking of buildings (due to long-term drying) 
● Infrastructure cracking (stormwater pipes etc., due to long-term drying) 
● Multiple buildings damaged (due to intense rain and storm events) 
● Communications and ITS failure (due to intense rain and storm events) 
● HVAC failure and loss of capacity (due to overheating with increased number of hot days) 

 
Moderate risks: 
 

● Availability of water (due to long-term drying) 
● Loss of power to labs and equipment (associated with power blackouts/brownouts during extreme 

heat) 
● ITS and communication failure (associated with power failure, or HVAC failure) 
● Chemical storage compromised (due to flooding and leaks associated with intense rain and storm 

events) 
● Backflow of polluted water into buildings (due to intense storm and rain events) 

 
A non-climate hazard, but related to climate change, was also considered as part of the risk assessment, 
that is, carbon reduction policies (such as carbon pricing etc). The predominant corporate risk associated 
with carbon reduction measures was cost escalation – across many areas, including capital works, 
maintenance, utility pricing, travel etc. It was rated as a “High” risk.  
 

2.3 Adaptation Options 

Extensive adaptation options were identified for consideration by RMIT University. A selection of the 
options is presented below. The options have been placed into five overarching, though interlinked 
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categories, considered most relevant for the University. These options have not been prioritised, or 
analysed further (i.e. subject to a cost-benefit analysis). Section 8 provides further detail and options. 

● Infrastructure / structural adaptations: Predominantly concerned with the built assets of the 
University.  

o Establish a proactive maintenance regime, which more explicitly integrates climate 
considerations (currently being implemented). 

o On-site power generation (Greener Government Buildings project in process) 
o Progressively assess and improve building thermal comfort, including consideration of passive 

cooling efficiency. 
● Behavioural adaptations: This area is concerned with changes predominantly through training, and 

establishing different “habits” of working.  
o Undertake Health and Safety Representative training for risks during extreme weather events, 

including heatwaves and intense rain and storm events.  
o Develop climate awareness training for those involved in risk assessment and maintenance. 
o Capacity building/training for both staff and students on what to do in a heatwave, and during 

extreme storm events.  
o Well-resourced staff and student behaviour change program to reduce onsite water and 

energy use. 
● Knowledge/ data adaptations: Focuses on information management.  

o Update staff (including permanent, contract and casual) and student next of kin and contact 
details annually.  

o Improve OHS data recording (that is, more complete and correct recording of hazards and 
associated impacts for ongoing analysis) 

o Better sharing of learning between different RMIT units e.g. Research and Property Services. 
● Policy and procedural adaptations: These options often provide the framework in which behaviour 

change, and knowledge adaptations can be made.  

o Embed climate considerations in current risk assessment and OHS processes.  
o Develop communication strategies and protocols for alerts during heatwaves, and intense 

rain/storm events. This may involve working closely with the Bureau of Meteorology. 
o Possibly expand the “thermal comfort policy” to a “keeping safe during extreme weather” 

policy and guideline.  
o Modify staff work-from-home policy and guidelines that cover such things as working from 

home on “extreme weather” days, and considering how this can be applied evenly and 
equitably across the staff body. 

o Longer term, investigate “offshoring” programs that may become too expensive to teach in 
Australia. 

● Further investigation: This area is predominantly concerned with engaging students, and assessing the 
level of specific future impacts drawing on the existing skill sets in the university. 

o Investigate “green infrastructure” at RMIT for multiple benefits (ie: green walls, green roofs 
etc.) 

o Engage with engineering expertise to research sensitive areas, and determine materials’ 
deterioration rates under different weather regimes, and likely impact and adaptation costs.  

o Investigate RMIT research on “self-repairing buildings” and its applicability to RMIT properties. 
o Research the viability and effectiveness of applying water captured on-site to building 

foundations to mitigate structural cracking. 
o Undertake economic / quantitative modelling to better assess likely impacts of carbon 

reduction policies on the University. 
 
When considering and prioritising adaptation options, attention should be paid to co-benefits through 
enhancing “win-win” situations1, and avoiding decisions that may lead to “maladaptation”2.  

                                                            
1 Win-Win adaptation measures are those that as well as reducing the risks of climate change impacts, help produce 

other benefits as well (such as on-site power generation buffers the University against future power shortages, as well 
as reducing overall GHG emissions). 



 

2.4 Recommendations 

A changing climate will not only have direct impacts but will often act to exacerbate existing risks. As such, 
the climate risks highlighted by this report need to be considered within the context of the total suite of 
RMIT risks. It would be appropriate for the RMIT Risk and Audit team to evaluate climate risks alongside the 
broader spectrum of risks to the University, to adequately consider their relative importance.  
 
Whilst this initial study has identified a number of current and future climate-related risks, a more detailed 
and participatory exercise would be needed to formally prioritise the adaptation options identified. This 
activity should not only include a financial cost-benefit analysis but also explicitly consider broader social 
and environmental goals. The agreed prioritised actions can then form the basis for the development of a 
University climate adaptation strategy, which would be effectively integrated with risk, OHS, emergency 
and asset maintenance systems.  
 
To support this process, a framework has been developed that is intended to guide the future assessment 
and management of climate risk across RMIT’s different campuses (Section 9.1). Such assessment activity 
should be carried out on a regular, ongoing basis to pick up on changing levels of risk and vulnerability.  
 

                                                                                                                                                                                                     
2 Maladaptation refers to those measures that can have unforeseen consequences, making it more difficult to adapt 

to future climate change (or having adverse impacts elsewhere). 



 

3. Methodology  

 
Figure 4: Research Framework: The Hybrid Risk-Vulnerability Assessment Approach 

 
 

3.1 Hybrid Risk-Vulnerability Framework 

Globally, only a handful of examples of climate adaptation planning and strategy development for tertiary 
institutions are publicly available (Dalhousie University 2010, University of Catania 2011), while no such 
comprehensive adaptation strategies could be identified in the Australian Tertiary sector. Further, a 2011 
review by the US Higher Education Climate Action Committee identified that:  

 

 ‘based on existing literature and direct feedback from campus leaders … there is relatively low awareness 

of what climate adaptation entails for institutions of higher education and relatively little action being taken 

on adaptation, particularly in terms of education and operations’  

(Dyer & Andrews 2011) 
 

In order to best address the unique expertise and institutional framework characteristic of a tertiary 
institution such as RMIT, a hybrid risk-vulnerability framework was developed, incorporating both 
secondary, quantitative institutional data and the qualitative experiences of university staff (Figure 4). This 
is an innovative approach that blends a top-down climate risk process with a bottom up vulnerability 
assessment and was deemed most suitable for the RMIT University assessment. 

The approach taken was underpinned by the standard 5-step risk assessment process advocated by ISO-
31000 (Standards Australia 2009), again refer Figure 4. Within this process, the researchers considered 
impacts to, and risks associated with: 

 

● Built Infrastructure & Systems: ‘Hard’ components of RMIT University, such as buildings, drainage 
networks and IT infrastructure; 

● Institutional Framework & Policy: Components of the university management systems and processes;  

● Personnel: Impacts, both physical and psychological, on staff and student wellbeing. 
 

The key modification to the standard risk assessment process included the integration of significant primary 
data to determine current ‘vulnerability hotspots’. For this project the following understanding of 
“vulnerability” was used:  



 

 

 “Vulnerability is the degree to which a system, subsystem, or system component is likely to experience 
harm due to exposure to a hazard, either a perturbation of stress/stressor.” (White, 1974) 

 

This definition is usefully elaborated on by the Intergovernmental Panel on Climate Change (IPCC), which 
noted that vulnerability consists of three main elements:  
 

 Exposure to a hazard (in this instance, the extent to which the University is subjected to flooding, 
storms, heatwaves and so forth);  

 Sensitivity (the degree of negative impact on the University’s people, infrastructure, and systems); 
and 

 Adaptive capacity (of the University’s people, systems and infrastructure to manage that impact).  
 

These three elements determined the assessment of vulnerability ‘hotspots’, providing University staff with 
effective levers for adaptation action. This hybrid approach not only maximised available data sources but 
also engaged staff as expert stakeholders, with the aim of continuing this participatory approach into 
future adaptation planning and treatment implementation, thus ensuring that the University makes full use 
of its internal resources in adaptation planning.  

 

3.2 Data: Sources & Distribution 

Both primary and secondary data were sourced for this project. Primary data were sourced through a 
participatory, qualitative engagement process with staff in order to address some of the limitations of a 
‘top-down’, quantitative approach observed by Van Aalst et al (2008). Drawing on ‘community-based’ 
climate assessment processes, RMIT engagement centred on three stages: 
 

a) Semi-Structured Interviews and Online Survey: The engagement process involved 79 staff across the 
University, including 8 staff members based in the SGS Campus, Vietnam. CBD Risk Champions, OH&S 
Representatives and Property Services staff were targeted in order to ensure a wide distribution across 
the campus. Additional target groups included academic staff with expertise in risk, climate impacts 
and organisation operations, as well as facilities staff exposed to a wide range of campus locations 
through operational activities.  

Figure 5 shows the primary location of participants (clusters in Building 105 are due to its 
accommodation of the aforementioned ‘cross-campus’ Property Services staff). Questions were 
designed to identify vulnerabilities during current extreme weather events, as well as risk perceptions 
and the role of climate events within the wider risk profile. 

b) Future Scenario Selection Expert Group: A session was held with members of the Operational Working 
Group to determine time horizons, emissions scenarios, as well as the wider context for RMIT 
University’s operation into the future.  

c) Advisory Group: An advisory group of 16 staff members was formed to identify and assess the future 
risks presented by climate change impacts to the RMIT CBD Campus, as well as the potential adaptation 
strategies that could be implemented to treat them. This group built on the combined findings from 
both the online survey and interviews described above, and the secondary data sources outlined 
below, framed by the future scenario developed by the Expert Group. 

 

The abovementioned primary data sources were integrated with quantitative, secondary data sourced from 
a number of organisational databases, including: 
 

d) BEIMS: Property Services’ ‘Building and Engineering Information Management System’. This software 
compiles maintenance requests across the university categorised by location, maintenance request 
type and resolution time, and includes subjective descriptions of each request. Due to software access 
limitations this data was supplied in excel format for limited timeframes only.  

e) OH&S Incident Record: Occupational Health and Safety Records dating to 2005 were made available 
to the research team, outlining hazard location, impact and cause.  



 

f) Insurance Claims: Information regarding property insurance claims made by the University over the 
last 10 years, including claim type, amount and description was supplied by Property Services. 

g) Absenteeism/Leave Data: Sick leave taken by CBD staff since 2001, including staff location, length of 
leave and leave type was supplied by Human Resources. 

h) Risk Data: The Internal Audit and Risk Management unit supplied the current University risk database, 
extracted from the University’s Risk Wizard software. 

 

Additional data were also sourced from:  

a) RMIT Planning and Policy Documents; 
b) City of Melbourne; 
c) Victorian government departments; 
d) Bureau of Meteorology; and 
e) CSIRO.  

 

Figure 5: Interview and online survey participation by CBD staff 
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4. Current Context: RMIT University & Current Weather Variability 
To assess current vulnerabilities to climate impacts, the University context needs to be understood, in 
addition to the local climate-related hazards.  
 

4.1 Institutional Context & University 
Objectives 

RMIT University’s institutional context is discussed 
extensively in the Phase 1 report (Bosomworth et 
al 2012). The key institutional characteristics of 
RMIT, as identified through analysis of RMIT 
Planning and Policy literature, can be summarised 
as follows: 
 

● A large, urban built asset base, comprising 6% 
of the Melbourne CBD; 

● Internationally connected, with over 29,000 
international students (40% of total 
enrolments), campuses in Vietnam and an 
expanding overseas presence; 

● A teaching focus on urban sustainability, 
integrated across all colleges; 

● Mixed facility condition, age and ownership, 
(refer Figure 6) with heritage overlays & state government control of a number of TAFE buildings;  

● Unprecedented planned and ongoing capital expenditure on physical infrastructure, in terms of both 
retrofitting and new facilities. Figure 7 displays the planned capital expenditure at RMIT from 1999 – 
2013, clearly showing a significant increase in expenditure from 2008 to 2012; 

● Complex, changing and segregated organisational hierarchies, with a 2010 staff survey identifying 
communication and cross-unit cooperation as the weakest workplace characteristics surveyed; and 

● Uncertain funding sources, income and expenditure, with changes to international student demand, 
government funding, staff turnover and employment arrangements.  

Figure 6: Condition assessment of the CBD built environment 
(RMIT 2011b) 

Figure 6: Condition assessment of the CBD built 
environment (RMIT 2011b) 
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Figure 7: RMIT University planned capital expenditure (RMIT 2010) 
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When undertaking a risk assessment from an organisational perspective, impacts are only considered a 
‘risk’ if they negatively impact on the organisation achieving its objectives. Conversely, a positive impact on 
the organisation’s goals is considered an opportunity through the risk framework. For this assessment, 
RMIT’s strategic goals (RMIT 2011) were considered, as well as the implied goals drawn from RMIT’s risk 
consequence scale (see Appendix C for the Modified Consequence Scale used in the Risk Assessment).  
 

The University Strategic Goals (2015) are: 
 

● Goal 1: Global in attitude, action and presence, offering our students a global passport to learning and 
work. 

● Goal 2: Urban in orientation and creativity, shaping sustainable cities and drawing inspiration from the 
challenges and opportunities they provide 

● Goal 3: Connected through active partnerships with professions, industries and organisations to 
support the quality, reach and impact of our education and research. 

 

Supporting goals, without which the University would not be able to achieve the three primary goals above, 
were also identified. The supporting goals, drawn from the RMIT Risk Consequence Scale are: 
 

a)  Financial Sustainability; 

b)  No Harm to Staff and Students; 

c)  Consideration of Stakeholder Sensitivity to Issues; 

d)  Maintenance and Enhancement of University Image and Reputation; and 

e)  Regulatory Compliance. 
 

4.2 Exposure to Extreme Weather: Current Weather Variability in Melbourne 

Melbourne is known for its variable weather, experiencing extreme heat in summer, and intense storms 
and heavy rainfall periods. It is also subject to periods of water scarcity and drought, and hot, dry 
conditions that increase bushfire risk in surrounding peri-urban suburbs. The following table presents a 
summary of Melbourne’s “average” weather both annual and seasonal.  
 

Climate Variable for Melbourne Now 
(mean 1961–1990) 

Temperature Annual average temperature Max 18.7°C 
Min 8.3°C 

 Summer Max 24.7°C 
Min 12°C 

 Autumn Max 19.3°C 
Min 9.2°C 

 Winter Max 12.6°C 
Min 4.6°C 

 Spring Max 18.1°C 
Min 7.6°C 

Extreme 
Temperature 

Annual average no. of hot days 
(over 35°C) 

9 days 

Average Rainfall Annual 864 mm 

 Summer 166 mm 

 Autumn 213 mm 

 Winter 245 mm 

 Spring 239 mm 

Heavy Rainfall Intensity Not available 

Table 1: Melbourne’s weather variability (1961 – 1990) (DSE 2008) 



 

While the previous table displays “averages”, Melbourne is also subject to occasional severe weather 
events, which refers to any dangerous meteorological phenomena with the potential to cause damage, 
serious social disruption, or loss of human life (WMO 2004). Extreme weather is a related term, and 
includes unusual, severe, or unseasonal weather at the extremes of the local historical weather range.  

Over the past 10 years, the Bureau of Meteorology (BoM) has identified the following extreme/severe 
weather events for Melbourne. Situated in the heart of Melbourne, the City campus was exposed to these 
events.  
 

Type of Event Date and Day of the Week 

Severe thunderstorm 
(Hail) 

06/03/2010 
(Saturday) 

Heatwave 27/01/09 – 31/01/09 
(Tues-Sat) 

Bushfires – associated with above 
heatwave 

07/02/09 
(Saturday) 

Windstorm 02/04/2008 
(Wednesday) 

Severe storm 30/08/2005 
(Tuesday) 

Severe storm 06/12/2004 
(Monday) 

Severe Storm 13/11/2004 – 15/11/2004 
(Sat- Mon) 

Severe storm (hail) 02/12/2003 
(Tuesday) 

Windstorm 18/9/2002 
(Wednesday) 

Flood 22/04/2001 – 25/04/2001 
(Sun – Wed) 

Severe Storm 21/04/2001 
(Saturday) 

 
Table 2: Melbourne’s extreme/severe weather 2001 – 2011 (BoM 2012, DSE 2008) 

 
 



 

5. Current Extreme Weather Vulnerability Hotspots 
To identify the Vulnerability Hotspots for the Melbourne CBD campus, the project considered the exposure 
of the campus to extreme weather events (from BoM data), its sensitivity to these events (through staff 
interviews and organisational data) and its adaptive capacity (predominantly determined through staff 
interviews, but also through organisational policy review).  

 

5.1 Exposure to Extreme Weather: Melbourne’s CBD Campus Impacts 

A key component of vulnerability is a system’s exposure to climate-related hazards. Institutional and 
government records of extreme weather impacts on the Melbourne CBD campus over the last decade were 
detailed in the Phase 1 report (Bosomworth et al. 2012:19), and are summarised in Section 5.1. The second 
research phase progressed the analysis further by integrating staff recollections of past events with 
secondary data sources, in order to provide a more localised understanding of the University’s exposure to 
recent extreme weather events. 

Table 3 presents staff recollections of RMIT’s exposure to extreme weather events that impacted on RMIT’s 
infrastructure, institutional systems, or personnel. It can be seen that staff experiences of on-campus 
extreme weather relates almost exclusively to heavy rainfall events and extreme heat. Hail events are less 
common, but are recorded by the BoM as components of severe storms impacting Melbourne in the last 10 
years (see Table 2 previously). These impacts translated into such areas as staff discomfort and morale, 
through to ITS impacts and structural damage (Table 4). 

 

Weather Event 
Heavy 
Rain 

Heat Drought 
High 

Humidity 
Wind 
Event 

Hail 
Storm 

Non-
climate 

Total 

Number of 
recollections 

38 27 1 3 3 6 3 81 

 

Table 3: Respondent recollections of extreme weather events  
 

To date, these examples of exposure could largely be characterised as having a high likelihood of 
occurrence, but low consequence, presenting relatively minimal risk in relation to the University objectives 
outlined in Section 4.1. As observed by one property services staff member: 
 

 ‘Storms and heatwaves are the two biggest impacts, [however] most call outs are not related to extreme weather… 
it’s not a major factor’ 

CBD Campus Interviewee (Property Services Staff Member, 5+ Years) 

 

These recollections are, however, the consequence of staff reflecting on past experience, which skews 
perceptions and perhaps neglects the potential for future more consequential events. For example, it 
should be noted that some less frequent, high impact events were also identified; namely building 
subsidence during the 1997-2010 drought.  

 

5.2 Sensitivity: The Degree of Impact on the University’s Infrastructure, Systems and People 

As shown in Table 4 and Table 5, staff interviews and survey responses highlighted a number of key areas 
of sensitivity to extreme weather, each of which related to different event types. For example, extreme 
heat predominantly impacted on staff comfort and wellbeing (which is also supported by the OHS data, 
Table 6), while heavy rainfall events resulted in more easily quantifiable impacts such as damage through 
leakages, and temporary loss of access to building areas.  

 
 
 
 
 



 

 

Impacts                 

Type Identified 
Heavy 
Rain 

Heat Drought 
High 
Humidity 

Wind 
Event 

Hail 
Storm 

Non-
Climate 

Total 

Staff Discomfort 2 14 0 0 1 0 1 18 

Staff Health 0 3 0 0 0 0 0 3 

Staff Morale 1 1 0 0 0 1 0 3 

Staff Absenteeism 0 3 0 0 0 0 0 3 

OHS Hazard - Slip/Trip 2 0 0 2 1 0 0 5 

ITS Shutdown 1 4 0 0 0 0 1 6 

Structural Water Damage 13 0 0 1 0 2 0 16 

Structural Damage - Other 0 0 1 0 1 1 0 3 

Equipment Damage 4 2 0 0 0 1 0 7 

Loss of Area Access 11 0 0 0 0 1 1 13 

File/Admin Data Loss 4 0 0 0 0 0 0 4 
 

Table 4: Respondent recollections of specific extreme weather event impacts 

 

It is also useful to represent the impacts through the lens of different impact vectors. For example, 
vulnerability to heat events, from a staff perspective, centred upon discrete issues of failure or a loss of 
capacity of air-conditioning systems (AC), identified as being either due to a lack of AC altogether, aged AC 
infrastructure, or the broader lack of capacity of even modern AC and chiller units to function during 
extreme heat. Heavy rain events, however, were observed to have much more widespread impacts; leading 
to leakages, localised flooding, surface water and blockages which presented risks to staff, built 
infrastructure and University systems. 

 

Impact Vectors                 

Vector 
Heavy 
Rain 

Heat Drought 
High 
Humidity 

Wind 
Event 

Hail 
Storm 

Non-
Climate 

Total 

AC Problems 0 19 0 2 0 0 2 23 

Leakages 15 0 0 0 0 1 0 16 

Localised Flooding 4 0 0 0 0 1 0 5 

Drain Blockage 8 0 0 0 0 1 0 9 

Trees 0 0 0 0 1 0 0 1 

Wind Tunnel 0 0 0 0 1 0 0 1 

Poor Insulation 0 1 0 0 0 0 0 1 

Surface Water 2 0 0 0 0 0 0 2 

Subsidence 0 0 1 0 0 0 0 1 

Electrical Failure 0 0 0 0 1 0 1 2 
 

Table 5: Respondent recollections of extreme weather impact vectors 

 

Interestingly, secondary data sourced from RMIT’s management systems (BEIMS, HR and OHS) did not 
provide robust correlation with staff perceptions of vulnerability. However, there was correlation in some 
instances. For example, the OHS system recorded a number of incidents related to heat (such as fainting, 
headache and heat-stress) during the January 2009 heatwave (which respondents also recalled). However, 
while the OHS system recorded some instances of staff illness during heat events, the rigor of recording 
information in the OHS system is variable; for example, ‘hazards’ and ‘incidents’ are often recorded 
interchangeably. This can hamper the correct identification of either the cause of an incident or the actual 
impact. Table 6 illustrates a sample of OHS information recorded for RMIT University during the 2009 
heatwave in Melbourne [Note: Statistical correlation analysis was unable to be effectively completed on 
the OHS data, due to inability to accurately identify incidents associated with particular hazards].  



 

 

Building Floor Incident Description 
Incident 
start date 

Hazard description 

Bld 008 Lvl 009 Extreme temperatures 20/01/09 faulty air conditioner 

Bld 220 Lvl 003 Office temperature too high 28/01/09 Indoor heat too high 

Bld 220 Lvl 004 
Headaches, nausea from high 
office temp 28/01/09   

Bld 220 Lvl 002 Heat stress in office 29/01/09   

Bld 220 Lvl 004 
Headaches, nausea from high 
office temp 29/01/09   

Bld 516 Lvl 001 Heat stress 29/01/09   

Bld 220 Lvl 003 Heat stress during hot days 30/01/09   

Bld 008 Lvl 009 Extreme room temperatures 31/01/09 faulty air conditioner 

Bld 220 Lvl 004 Heat stress with poor air-cond 31/01/09   
 

Table 6: Excerpt from OHS system data (RMIT OHS reporting system) 
  

The data provided by the maintenance system (BEIMS) is less conclusive about the correlation of extreme 
events and maintenance calls. Figure 8 shows there was a correlating spike in unscheduled maintenance 
requests during a rainfall event in 2009. However, there is not the same level of correlation between 
recollections of staff in relation to faulty air-conditioning during hot days, and BEIMS recorded 
maintenance requests. Deeper analysis of the BEIMS system would need to be undertaken to assess if 
ongoing rain events were causing recurrent impacts, hence costing the University time and money.  

 

 
 

Figure 8: Weekday maintenance requests, Jan – June 2009. (BEIMS data) 
 

 

 

 

 

 

 

 

Fire Door Audit Reporting, 
Minor Water Damage 
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Minor Thermal Issues (cold) 
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Finally, there was no obvious correlation between staff absenteeism, and the recollections of staff leaving 
work early due to storm events, or thermal comfort issues in the workplace (Figures 9 and 10). This is 
perhaps not surprising, as management systems do not require this variability to be formally recorded by 
Human Resources.  
 

 
Figure 9: Comparison between decadal averages of staff absenteeism and daily rainfall severity 

 

 
Figure 10: Comparison between decadal averages of staff absenteeism and daily maximum temperature 
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5.3 Adaptive Capacity: Perceptions and Policy 

The adaptive capacity of the University to cope with, or reduce the impacts of extreme weather events, is 
closely related to the wider capabilities of the University governance and management systems, its 
resources, the flexibility and redundancy of the infrastructure systems (such as energy, water and 
communications systems), and ultimately the capabilities of people within the University system.  

As a large organisation RMIT University has an extensive system of policies and procedures to deal with 
potential risks, including extreme weather impacts. Policies, plans and procedures3 that have the potential 
to influence vulnerability to extreme weather events include: 

 

 RMIT Strategic Plan 

 Risk Management policy and procedures 

 Health and Safety policy and procedures (including the Thermal Comfort Guideline) 

 Business Continuity Plan 

 Emergency control policy and procedures manual (predominantly concerned with impacts that may 
flow on from a climate hazard, such as medical emergency, or chemical spill) 

 Critical incident management policy and recovery manual (linked to Health and Safety policy) 

 RMIT Infrastructure Plan 

 RMIT Integrated Asset Management plan 

 Maintenance Plans, schedules and system 

 ICT Plan to 2015 

 ITS incident management process 

 Communications issues management 
 

From the review process it was found that few of these documents actually address extreme weather 
explicitly, although some of the impacts from extreme weather (such as injury, property damage, access 
issues) are addressed. However, the interview process highlighted that consideration of climate change 
issues (as framed by existing University structures and processes) was perceived as confusing. Locating and 
accessing relevant documentation was also noted as problematic. Comments were also made that one had 
to “know the right person” to get something done, or to activate the appropriate procedure. Thus, while 
the University has management plans and controls in place, there was a recorded sentiment that processes 
could be improved. These findings could equally be applied to issues beyond the risks associated with 
climate change and relate to the operational efficiency of the University. 

Supporting these policies and procedures, RMIT staff expertise is available to deal with emergencies and 
critical incidents. The University has both internal staff capacity in each of the aforementioned areas, as 
well as contract arrangements with external providers for some areas (i.e. maintenance, some ITS). Staff 
with specialist training and responsibility in risk and OHS are based in each of the departments and schools 
(Risk Champions and Health and Safety Representatives) [In-depth interviews were not conducted with 
staff to ascertain their views on the efficiency of these policies and procedures, and how a climate “lens” 
may be applied to them, however this would be a useful project for the University to consider in the 
future]. 

As previously noted, the physical assets of the University are characterised by mixed facility condition, age 
and ownership, with heritage overlays and state government control of a number of TAFE buildings. It was 
noted that such things as back-up generators were in place for critical assets (such as lab refrigerators and 
IT servers) allowing for the safe-fail of energy supply systems. However, there is minimal flexibility 
regarding space allocation, should an area be inaccessible during peak usage hours. Additionally, there are 
several “specific use” areas, such as labs, indicating there is not a lot of flexibility or redundancy 
incorporated into the built asset base.  

                                                            
3 These policies and procedures were not audited for their currency, or their effective application. 



 

Staff perceptions point to potential adaptive capacity gaps in the system, and thus opportunities for 
improvement. The following areas had a high frequency of identification by survey and interview 
participants, when asked to identify generalised vulnerabilities and opportunities: 

● Reactive/under-resourced/siloed maintenance regime: A product of both the aging built environment 
as well as the historical maintenance approach, this was considered to be a key area contributing to 
vulnerability, particularly in relation to heavy rain damage to the built environment. 

● Dependency on access to key staff: Many respondents identified a need for improved ‘knowledge 
redundancy’, with poorly understood policies and management systems resulting in a ‘who you know’ 
basis for management of and reaction to extreme event impacts. This resulted in cascading impacts if 
key personnel were absent, either due to the extreme weather impact, or other factors. 

● ’Work from home’ availability: The ability to work from home was seen as a key opportunity to deal 
with on-campus vulnerabilities, and many staff took advantage of this. However the capacity to do so 
was seen as restricted for staff in areas requiring physical tasks, and who held lower ranking positions 
within the university.  

 

5.4 Identified Vulnerability Hotspots 

The key extreme weather events, or climatic hazards, that RMIT is currently exposed to are heatwaves and 
heavy rainfall events. Through analysis of observed localised exposure to these extreme weather impacts 
(section 5.1), perceptions of sensitivity to impacts, adaptive capacity and organisational data (Section 5.2 
and 5.3), three current-day vulnerability hotspots were identified across the CBD campus: 
 

 Heating, Ventilation and Air Conditioning (HVAC) systems; 

 Information Technology Services; and 

 Leakages and Drainage Impacts on Buildings. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Key climatic hazards for RMIT CBD campus, and associated Hotspots 
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The following table summarises the key features of the top three identified hotspots:  
 

Hotspot Characteristics Thresholds Impact Areas Other Considerations 

HVAC Systems - Centralised chiller,  

- Aging discrete units and 
non-AC buildings (only 
heating a legal 
requirement) 
- Known issues  

- Expected integration with 
the Greener Government 
Building Program 

- System threshold of 35°C, 

weakened performance over 

25°C (note: higher rooftop 

surface temperatures than 
ambient air temperature) 
- Thermal Comfort Policy (air 

temp. 18-30°C, relative 

humidity 30-60%) 

- Predominantly human 
impacts 
- Flow-on to 
productivity, reputation 

- OHS regulatory 
considerations 

 

 

- Wider issues of 
maladaptation, water 
efficiency 

- Reliance of ITS system on 
HVAC 

 
 

Information 
Technology 
Services 

- University is highly 
sensitive to interruptions to 
ITS 

- Limited contingencies in 
the event of failure  
- Multiple components 
vulnerable 

- Dependency on 
external/internal electricity 
infrastructure 
- VOIP & communications 
integrated 

- Servers shutdown when room 

temperature reaches 60°C 
- Localised flooding can cause 
server room shutdown 

- Single backup generator in 
times of electricity failure. 

- Off-campus access capacity 
unknown 

 

- Productivity 
- Institutional Response/ 
Information Capacity 

- Communications 

- Reputation 

- Sensitive issue for 
stakeholders 

- Highly dependent on HVAC 
systems (key cascade 
interlinkage) 
- Important mechanism for 
potential adaptation 
measures (work from home, 
data improvements etc.) 

- Outsourced datacentres & 
cloud services 

Leakages & 
Drainage 
Impacts on 
buildings 

- Ongoing maintenance 
backlog 

- Complexity in built form a 
key factor 
(condition/age/use) 

- Heritage challenges,  

- Resource focus on capital 
works 

- Expected integration with 
Greener Government 
Buildings Program 

- Thresholds unclear, but issues 
evident under even light 
rainfall 
- Varied capacity across 
drainage network and roof 
infrastructure 

- Loss of access,  

- OH&S risk and staff 
discomfort 
- Structural damage and 
maintenance costs 

- Cascading impacts for 
ITS, OH&S, productivity, 
morale 

- Closely related to localised 
flooding/drainage systems 

- Interlinkage with ITS 
cascading impacts (depending 
on location of leak) 

 

Table 7: RMIT University CBD campus vulnerability hotspots 

 

These hotspots were observed to have a high sensitivity and exposure to extreme weather impacts, while 
University personnel and management’s capacity to respond to disruptions in these areas was variable.  

The three hotspots are also highly interconnected. For example, as noted by one respondent: 
 

 ‘Heat is a constant problem for IT … if the on-campus chillers fail, AC goes, [then] servers fail … multiple failures can 
cascade’ 

RMIT CBD Campus ITS Staff Member 
 

Cascading impacts were also noted during heavy rainfall events, with respondents citing drainage issues 
causing localised flooding, which in turn entered on-campus data and server rooms, causing IT shutdown 
and electrical issues. Other potentially hazardous feedback loops have occurred in the past, and without 
appropriate adaptation measures, would be expected to occur again. As one staff member explained, in a 
previous extreme heat event, multiple thresholds were crossed, causing cascading and reinforcing feedback 
impacts, as illustrated in Figure 12: 



 

 
 

Figure 12: Observed cascading impacts and reinforcing feedback loops in an extreme heat event 

 

5.5 External Factors 

In contrast to internal ‘hotspots’, which generally had only minor impacts on the University’s capacity to 
function, external extreme weather impacts had significant secondary impacts on the University itself, 
often outweighing those aspects within the organisation’s direct control. This is a key challenge in planning 
to address adaptation and climate vulnerabilities at an organisational level, particularly for a large urban 
tertiary institution such as RMIT University. Examples identified through the engagement process largely 
focused upon access and exposure of staff and student residences to extreme weather impacts unlikely to 
be experienced on the CBD campus itself, such as bushfire and severe flooding. In addition to this, a 
number of future, slow onset impacts were identified, such as sea-level rise for coastal residents.  

Mobility and access across campuses and to and from work were also highlighted as key current 
vulnerability during both heavy rain and heatwave events, both of which had disrupted commuters in 
recent events as cited in the Phase 1 Report (Bosomworth et al. 2012).  

Notably, these events outside RMIT’s control also compounded more direct campus issues, with incidents 
such as onsite AC failure further impacting staff unable to travel home during heatwaves, and community 
impacts due to bushfires in extreme heat coupling with lower workplace-morale and heightened 
workloads. These impacts have an aggregate effect not reflected when measured in isolation, and should 
therefore also be considered when planning for those vulnerabilities within the University’s direct control. 
Additionally, adaptation planning can to some extent reduce these vulnerabilities, with, for example, 
working from home and video conferencing access mitigating the need for staff to travel to, from and 
across campus. These options are discussed further in Section 8.  

 

 

 



 

6. Future Context: Scenarios for RMIT, Melbourne & Climate 
As part of assessing future climate change risk for RMIT University, a conceptual framework for 
understanding potential future climate change impacts on a “future RMIT” was developed. A commonly 
used tool is to consider different scenarios for future greenhouse emissions, and the associated impacts of 
future climate change. 

For the RMIT Climate Risk Assessment project, the research team used an integrated approach combining 
both climate and non-climate scenarios. The future climate scenarios used were those developed by the 
CSIRO for the Victorian State Government using the Intergovernmental Panel on Climate Change (IPCC) 
global greenhouse gas emission scenarios. The City of Melbourne’s socio-economic predictions for a future 
Melbourne were then integrated with these climatological futures.  

Finally, potential drivers for change for the University were considered to provide greater refinement for 
the University context. In this instance scenarios developed by the OECD’s Centre for Educational Research 
and Innovation and the CSIRO Our Future World analysis of trends, shocks and scenarios were used. 

 

6.1 Climate Scenario Selection 

In April 2012, a meeting was held with members of the Climate Change Risk Assessment Operational Group 
of the Sustainability Committee. During the meeting, the global climate scenarios developed by the 
Intergovernmental Panel on Climate Change (IPCC), and subsequent CSIRO modelling and impacts for 
Melbourne were discussed, along with socio-economic projections, and RMIT’s policy and planning 
framework. Staff perceptions of a ‘Future RMIT’, (assessed in the online survey and interview process), 
were also presented to the group. An extract from the scenario workshop report is provided as Appendix B, 
however key outcomes included:  

 

 2030 selected as the future planning horizon: Although climate projections are available for 2070 (and 
beyond), the organisation’s strategic vision (and consequent planning horizon) are largely limited to 
2015. Thus, the 2030 timeframe and associated projections were selected for the future climate risk 
assessment.  

Figure 13: Estimated emissions compared with IPCC scenarios (UNEP 2012) 

 



 

 Emissions scenario selection was not required: As 2030 climate projections were selected, different 
emissions scenarios showed little variation, thus selecting a particular emissions scenario was not 
required.  

 2070 high emissions scenarios are likely: Although more long-term climate scenarios were not able to 
be linked to organisational timelines, it was noted that, as shown in Figure 13, we are currently 
tracking on or above the ‘A1FI’, fossil fuel intensive high emissions scenario. Consequently the likely 
impacts of this scenario on the long-term continuity of RMIT University have been included.  

 

6.2 Climate Projections for Melbourne 

Global climate scenarios were developed by the IPCC and are based on factors such as the rate of global 
economic growth, and effectiveness of global climate change policy to limit emissions by shifting away from 
fossil fuel use. The contrasting impacts of these scenarios on global mean temperature are shown in Figure 
14; however, significant variation between these scenarios does not become evident until 2050.  

 
Figure 14: Differences in Projected Global Temperature Change under differing Emissions Scenarios (IPCC 2012) 

 

These global models have been ‘downscaled’ for application locally by the CSIRO. For this project, we have 
utilised the downscaled projections to 2030 under a ‘medium growth’ (A1B) scenario, and to 2070 under a 
‘high’ (A1FI) scenario (refer Appendix D). Due to different modelling approaches, projected changes are 
frequently expressed as ranges, in order to address levels of uncertainty evident in the downscaling 
process. 

In summary, Melbourne will experience higher temperatures with more hot days; there is likely to be 
decreased rainfall, but increasing extreme rainfall intensity in summer and autumn; there will likely be 
increased extreme bushfire conditions, and increasing drought frequency, intensity and duration. Some 
increase in hail and wind gusts may also be observed. A summary of the differing levels of certainty in these 
projections is provided in Table 8 below.  

 

Very High 
Confidence Levels High Confidence Levels 

Medium to High 
Confidence Levels 

Moderate Confidence 
Levels 

Low Confidence 
Levels 

a) Higher 
temperatures 

b) More hot 
days 

c) Decreased 
winter/spring rainfall 

d) Increased potential 
evapotranspiration 

e) Declining soil moisture 
f) Increased bushfire risk 

g) Increasing storm 
surge heights 

h) Increasing 
extreme rainfall 
intensity in 
summer & 
autumn 

i) Decreasing Victorian 
summer & autumn 
rainfall 

j) Decreasing annual 
average stream flow  

k) Increased drought 
frequency, intensity & 
duration 

l) Abrupt climate 
system changes 

m) Changes in small-
scale storm 
phenomena such 
as tornadoes, hail 
and wind gusts 

 

Table 8: Levels of confidence in modelled climate change impacts for Victoria (DSE 2008) 

 

 

 



 

Higher Temperatures 

Victoria is expected to warm at a slightly faster rate than the global average. By 2030, annual average 
temperatures in the Port Phillip and Westernport region of Victoria are expected to increase by around 
0.8°C (although the range of model results indicates a range of 0.6 to 1.2°C). Warming is likely to be 
greatest in spring and summer. 

By 2070, the average annual temperature could increase by as much as 2.6°C under a higher emissions 
growth scenario (1.8 to 3.8°C). This is summarised in Table 9. Melbourne currently experiences an average 
of 9 days over 35°C each year; this is projected to increase to 11 days in 2030, and up to 26 days in 2070 
(model range of 15 - 26 days). 
 

Climate Variable for Melbourne 
Now 
(mean 1961–1990) 

2030 
(projected change) 

2070 
(projected change) 

Temperature Annual average temperature Max 18.7°C 
Min 8.3°C 

+0.8°C 
(0.6 to 1.1°C) 

+2.6°C 
(1.8 to 3.7°C) 

Extreme 
Temperature 

Annual average no. of hot 
days (over 35°C) 

9 days 11 days 
(10 to 13 days) 

20 days 
(15 to 26 days) 

 

Table 9: Expected temperature change for Melbourne (DSE 2008) 
 

Compounding the increasing temperature impact for Melbourne is the Urban Heat Island effect. This is a 
result of the growing number of hard surfaces and buildings, which lead to additional increases in 
temperature. Current spatial variations in average daily temperature across the Port Phillip and 
Westernport region (based on data from 1961 to 1990, Figure 15) demonstrate that central Melbourne 
experiences significantly higher average temperatures than the surrounding suburbs. Without effective 
policy to combat this localised effect it is likely to increase further, along with associated issues relating to 
the increased coverage of hard surfaces (such as localised flooding and water logging).  

 

 

Figure 15: Mean temperature variation across Metropolitan Melbourne (Loughlann et al. 2010)  
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Less rain, but more severe rainfall events 

As summarised in Table 10, annual average rainfall is expected to decrease by around 4% by 2030, however 
the full range of model uncertainty ranges from -8% to no change. The greatest decreases in rainfall are 
likely to occur in winter and spring, while heavy rainfall intensity is most likely to increase in summer and 
autumn. By 2070, annual average rainfall is likely to decrease by 11% (-24% to no change) under a higher 
emissions growth scenario.  

 

Climate Variable for Melbourne Now 
(1961–1990) 

2030 
Estimate of change 

2070 
Estimate of change 

Average Rainfall Annual  864 mm -4% (-8% to no change) - 11% (-24% to no change) 

  Summer 166 mm -2% (-10% to +7%) -7% (-31% to +21%) 

  Autumn 213 mm -2% (-8% to +5%) -5% (-24% to +16%) 

  Winter 245 mm -4% (-11% to +1%) -11% (-26% to +4%) 

  Spring 239 mm -7% (-17% to no change) -21% (-41 % to -1%) 

Heavy Rainfall  Intensity Not available +0.9% (-7.7% to +15.2%) +5.9% (-24.9 to 48.9%) 
 

Table 10: Melbourne rainfall scenarios for 2030, 2070 (DSE 2008) 

 

As a result of increased temperature, decreased rainfall, increased rainfall variability, and increased 
evapotranspiration, runoff is likely to significantly reduce, with recent trends demonstrating a 40% decline 
in inflow to Melbourne’s dams in the period 1997-2011 (Melbourne Water 2012).  

RMIT Property Services expressed interest in projected changes in humidity, wind and storm activity. 
According to the CSIRO downscaling, relative humidity is expected to decrease slightly, solar radiation to 
increase slightly, and changes to wind speed are largely uncertain (as shown in Table 8). Due to the low 
level of change, and also of certainty in these projections, they have not been included further in this 
report.  

6.3 Future Melbourne 

Appendix B summarises the socio-economic trends impacting Melbourne, taken from the City of 
Melbourne’s Climate Change Adaptation Strategy. It includes the expectation that Melbourne’s population 
will continue to grow (doubling between 2008 and 2030), and that there will continue to be a significant 
number of students living in the CBD.  

To accommodate this population growth, there will be a growth in apartments, with Docklands expected to 
triple its current capacity by 2025, and extensive redevelopment on the South Eastern and Western fringes 
of the CBD by 2030. 

While public transport has grown in the past, there are no current policies that look to ease the strain on 
the public transport system.  

6.4 Future RMIT 

A range of global and national drivers are likely to impact the RMIT of the future. Appendix B presents 
these, but they include the increased internationalisation of education, with its inherent increased 
competition, as well as new opportunities. Overlaid on this is the declining state government funding for 
some forms of higher education (Long, 2011).  

There is a growing trend of specialisation of institutions to be either research (Norton, 2012), or teaching 
focused. The increased flexibility demands for course delivery interact with the rapid technology change 
that RMIT must keep ahead of, increasing reliance on effective, 24hr IT availability.  

Finally, national and indeed international climate policies will impact not only the built environment of the 
University, but also its operational costs and its course offerings.  



 

6.5 External Policy Context 

RMIT’s future vulnerability to climate change impacts is affected by national, state and local policy settings. 
For the Melbourne campus, examples of key government strategies and policies include: 

 Australian Clean Energy Act (2011) & 2012 Amendment: A price on carbon will directly increase the 
cost of energy and other services for the University. This will have flow on impacts such as RMIT’s 
decisions around the independent energy security of the campus. 

 Victorian Occupational Health and Safety Act (2004) and associated regulations: RMIT University has 
in place processes to meet its requirements under this act. The modification of OH&S risks brought 
about by climate change impacts need to be considered so as to continue to meet RMIT’s regulatory 
requirements.  

 Victorian Climate Change Act (2010): A range of measures sit within this Act, including the 
requirement for the Victorian Government to produce a Climate Change Adaptation plan every four 
years. Adaptation measures undertaken by the State may mitigate some of the direct risks posed to 
the University. The first Adaptation Plan is required to be prepared on or before 12 December 2012, 
and as such is not yet available to review. 

 Living Melbourne, Living Victoria – Implementation Plan (2012): This State Government document 
outlines a range of initiatives that will impact the urban CBD RMIT campus, including improved 
stormwater management and improving future water supply security for the City. Melbourne Water 
have already completed some stages of the upgrade of Melbourne’s sewerage system, which is based 
on future climate projections, and will have implications for future RMIT.  

 City of Melbourne Climate Change Adaptation Strategy (2010): This strategy (and other associated 
strategies developed as a result of the Climate Change Adaptation Strategy) has a range of actions that 
may reduce the impact of climate change on the RMIT city campus. These actions include a street tree 
regeneration program, green roof and reflective roof and road surface program to help combat the 
urban heat island effect; revised building standards; a stormwater and drainage mapping and asset 
renewal program to ensure adequate street drainage during times of intense rainfall and flooding; 
expanded stormwater capture and recycling programs; and enhanced communications programs 
around the impacts of climate change. If effectively implemented, these programs may lead to a 
reduction in overall risk for RMIT’s CBD campus, and also provide opportunities for collaborative 
climate change risk treatment.  

 Greener Government Building Program: Run out of the State Government’s Department of Treasury 
and Finance, this ‘Energy Performance Contracting’ instrument is being engaged across the entire 
RMIT portfolio, and will provide significant funding for improving the energy efficiency of RMIT’s built 
environment, thus helping to reduce RMIT’s exposure to some of the risk associated with future 
climate change.  

 

 



 

7. Future Climate Risks 

7.1 Future Risk Identification & Assessment  

For Melbourne, future impact areas and risks were identified through a literature review, the interview and 
survey process, and a workshop held with the project Advisory Group. Six impact areas were identified as 
posing potentially significant risks for the University. These were: 

● Increased number and intensity of hot days: Current day vulnerability to heat was a recurrent survey 
and interview response, and exposure is likely to increase by 2030. The capacity to cool indoor areas 
was also one of the observed current vulnerability hotspots, with even top-of-the-line chillers 
observed to reduce in function significantly over 35°C. 

● Long-term drying: Already-observed extended dry period have had severe impacts on Melbourne and 
the CBD campus during the 1997-2010 drought, and these phenomena are likely to increase in 
frequency and severity into the future. Although the impacts of long-term drying are currently 
uncertain on the campus, the possible extremely high-risk implications for built infrastructure, water 
access and other utilities warrant the area being focused on.  

● Higher intensity rain and storm events: Although the implications of climate change for localised 
rainfall are less certain than changes to temperature, impacts due to rain and storm events were those 
most frequently cited as a cause of current extreme weather vulnerability for the CBD Campus.  

● Carbon reduction policies: Semi-structured interviews and assessment of RMIT’s objective to become 
established as a global university highlighted a number of risks that the University might have to face 
in a ‘carbon constrained world’, particularly regarding international travel for research and student 
access. Short-term national carbon pricing also presents a number of challenges for the organisation.  

● Insurance availability: The insurance industry is currently undergoing financial stress, and although 
insurance is currently considered a key risk treatment, the capacity of the industry, and its re-
insurance mechanisms to continue to compensate for increasing extreme weather claims is uncertain. 

● Extreme wind and hail events: The lack of certainty regarding changes to the frequency and severity 
of such events into the future means that the risk of extreme wind and hail storms is difficult to assess 
(DSE 2008). However, the potential impacts of high wind speed gusts (shown below in Figure 16) and 
the aged and varied nature of the roofing materials across the CBD Campus (Figure 17) suggest that 
these areas require further consideration. 

 

 
Figure 16: Potential damages due to extreme wind and hail events 
(Climate Risk 2011) 

Figure 17: Potential damages due to extreme wind and hail 
events (Snow and Prasad 2011) 

 

 

From these six, four key impact areas were selected for consideration by the Advisory Group. These impact 
areas drew upon both aspects of current vulnerability that were likely to be exacerbated by climate change, 
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as well as those areas that were seen as having a higher level of certainty in projections, and likely to have 
significant implications for the University in the future. The four core impact areas considered by the 
Advisory Group were: 
 

 Increased number and intensity of hot days 

 Long-term drying 

 Higher intensity rain and storm events 

 Carbon reduction policies 

 

During the workshop, the Advisory Group brainstormed impacts and risks associated with the impact areas. 
Some groups also identified opportunities. The outputs of this exercise are displayed in Figures 18 through 
21. Following the Scenario Expert Group outcomes (discussed in Section 6.1), the time slice used for future 
risk identification was 2030. The Advisory Group then conducted a preliminary risk assessment on selected 
risks. An additional desktop assessment process conducted by the research team supplemented these 
assessments.  

 

 

 
Figure 18: Advisory Group future risk identification (2030) for increased hot days 

 

 



 

 
Figure 19: Advisory Group future risk identification (2030) for increased rain and storm events 

 

 
Figure 20: Advisory Group future risk identification (2030) for long-term drying 



 

 
 

Figure 21: Advisory Group future risk identification (2030) for carbon emissions reduction policy implications 

 

As Figures 18-21 suggest, there are extensive, sometimes complex, interlinkages between initial climate 
hazards and risks to the University.  These identified risks were therefore grouped into eight emergent risk 
areas, as shown in Table 11. These risk areas were then assessed by small groups in the workshop, through 
application of a modified RMIT risk consequence and likelihood scale (Appendix C).  

 

Increased Number and Intensity of Hot Days (2030) Long-Term Drying (2030) 

HD1 - Transport Failure/Delays 

HD2 - Blackouts/Brownouts 

HD3 - HVAC Failure (and increased demand) 

LTD1 - Availability of Water 

LTD2 - Structural Cracking 

Higher Intensity Rain & Storm Events (2030) Carbon Reduction Policy Implementation (2030) 

RS1 - Storm Water Infrastructure Overload 

RS2 - Building Damage 

CR1 - Cost Escalation 

 

Table 11: Advisory Group Future Risk Identification 

 

The research team, with expert input from Property Services and Health and Safety, then refined the 
grouped risks, and carried out further analysis. The total risks assessed are presented in Table 12, and the 
risk assessment table is presented in Appendix E. 

  



 

Increased Number and Intensity of Hot Days (2030) Long-Term Drying (2030) 

HD1 – Transport failures and delays 

HD2 – (expanded to onsite impacts HD3 – HD5) 

HD3 – HVAC failure or loss of capacity 

HD4 – Loss of power to labs and equipment (from 
blackout/brownout) 

HD5 – ITS and communications failure 

LTD1 - Availability of water 

LTD2 - Structural cracking 

LTD3 – Infrastructure cracking (such as stormwater pipes 
etc) 

 

Higher Intensity Rain & Storm Events (2030) Carbon Reduction Policy Implementation (2030) 

RS1 – Storm water infrastructure damaged and/or 
overloaded 

RS2 – Multiple buildings damaged over one year 

RS3 – Chemical storage compromised 

RS4 – Backflow of polluted water into buildings 

RS5 – Communications and ITS failure 

RS6 – Water entering one or more of the electrical 
sub-stations on campus 

CR1 - Cost Escalation 

 

 

Table 12: Refined future risk identification 

 

7.2 High Priority Risk Matrix 

According to the qualitative risk assessment undertaken, the risks likely to impact RMIT in 2030 sit within 
the risk matrix as displayed in Figure 22. The colour coding for each of the boxes is based on RMIT’s risk 
matrix, and is described in the key below the table.  
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Figure 22: Future risk matrix 

 

Key  Low risk  High risk 

     
  Moderate risk  Very high risk 

 

As the matrix shows, the assessed future climate risks for 2030 will produce low, moderate or high risk, but 
no risks were assessed to be very high.  

 

 



 

RMIT’s risk management procedure (RMIT, n.d.) identifies a hierarchy of risk treatments and 
responsibilities, from executive management to routine operating procedures. They follow the traditional 
hierarchy of: 

1. Avoid the risk; 
2. Change the likelihood of the risk; 
3. Change the consequence; 
4. Share or transfer the risk to another party; and 
5. Retain the risk, and document why. 

 
The Climate Change Adaptation Program at RMIT has supplemented this traditional risk treatment 
hierarchy, with climate adaptation options. Identified options for RMIT are presented in Section 8.  

7.3 Risk Perceptions and Relative Importance of Extreme Weather Events 

It is important to note that individual perceptions of risk are strongly influential in the identification of 
current climate vulnerabilities in a bottom-up, community-based vulnerability assessment approach (Jones, 
2010; Carter and Mäkinen 2011); a characteristic that was evident in this study. Additionally, if climate 
adaptation is to be addressed through mainstreaming into existing risk frameworks at the University, the 
relative level of climate-related risks, compared with other risk categories, must also be considered. The 
relative role of climate risks was therefore assessed through both staff responses and University data.  

 

 
 

Figure 23: Online survey responses to rankings by risk type 

 

Survey responses indicated that, at a whole-of-university level, there was a general perception that 
extreme weather events presented a relatively low level of risk to RMIT, in contrast with other risk 
categories such as government funding and changes to international student demand (Figure 23). This 
sentiment was also evident in interview responses, with one respondent stating that they believed that 
climate change and extreme weather: 

 ‘... won’t have a great impact - people are innovative, and accept that they can’t change the weather’ 

CBD Campus Interviewee (ITS Staff Member, 10+ Years) 
 

Additionally, it was observed that within the body of respondents, there was a notable variation in risk 
perceptions between new and long-standing staff members, with those staff who had worked at RMIT 
University for a long period of time considering the University to be less sensitive to extreme weather 
impacts than those employed by the organisation more recently. 
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University data would appear to support these risk observations. For example, analysis of Property 
Services’ maintenance data from the first half of 2009 showed little correlation between unscheduled 
maintenance requests and extreme weather, albeit within widely fluctuating requests for assistance. 

This consistency between staff responses and evidence in organisational data suggests that current 
prioritisation of extreme weather vulnerabilities is appropriate, when considered through a risk framework, 
as it aligns with both risk perceptions and evident impacts. However, mainstreaming into other 
organisational structures will provide additional benefits (discussed in Section 8); an approach more suited 
to vulnerability assessments (Auld et al. 2006). 



 

8. Adaptation Options 
The final stage of the project involved identifying adaptation options for the University. Three common 
types of climate adaptation options are4: 
 

● No and Low regrets options: These adaptation options generally have significant benefits that 
outweigh their costs, both now and under a future climate change environment.  

● One-off adaptation measures: This involves investing in a single, up-front adaptation measure that 
aims to protect against the impacts of climate change over a defined period of time. 

● Adaptive management: Is more concerned with applying adaptation measures incrementally, 
allowing the most appropriate decisions to be made based on evidence available at the time. 

 
Across these areas, all adaptation measures should aim to be “win-win measures”, that is, they embody co-
benefits, and should avoid “maladaptation” where possible.  

For RMIT, we have categorised the adaptation options according to their most relevant field of 
implementation. This has led to five categories. These are: 

● Infrastructure / structural adaptations: Predominantly concerned with the built assets of the 
University.  

● Behavioural adaptations: This area is concerned with changes predominantly through training, and 
establishing different “habits” of working.  

● Knowledge/ data adaptations: Focusing on the information management elements of RMIT.  

● Policy and procedural adaptations: These options provide the framework in which behaviour 
change, and knowledge adaptations can be made.  

● Further investigation: This area is predominantly concerned with engaging students, and 
identifying the level of very specific future impacts. 

 
The options identified below have not been prioritised in any way, and are drawn from the Advisory Group 
workshop, interviews and the literature (Appendix F displays the results of the brainstorm exercise held 
with the Advisory Group). They are grouped according to the climate impact the initiative is addressing 
(including addressing multiple impacts), and presented in a matrix. The matrix considers what type of 
adaptation action it is (no and low regrets; one-off or adaptive management) and the category it falls 
within (infrastructure; behavioural; knowledge; policy and procedure; further information). 

                                                            
4 Sourced from IFC, 2011. 



 

To address multiple impacts: 
 

 Infrastructure/structural Behavioural/training Knowledge/data Policy/procedure Further information 

Low – No 
Regrets 

● Proactive/preventative 
maintenance regime 
enacted (already being 
done, but more money 
could be directed by the 
University to this) 

● Undertake infrastructure 
mapping and condition 
assessment, with an eye 
to potential climate 
impacts (aimed to be 
done bi-annually) 

 

● Health and Safety 
Representative training 
for risks during extreme 
weather events, including 
heatwaves and intense 
rain and storm events.  

● Climate awareness 
training for those 
involved in risk 
assessment and 
maintenance, to assist the 
embedding of climate 
considerations in future 
risk assessments. 

● Video-conferencing 
across campuses to 
reduce the need for travel 
during extreme events 

 

● Update staff and 
student next of kin and 
contact details 
annually.  

● Improved OHS data 
recording (i.e.: more 
complete and correct 
recording of hazard 
and associated impacts 
for ongoing analysis). 

● Better sharing of 
learning between RMIT 
Research and Property 
Services. 

● RMIT may wish to 
develop a set of 
sensitivity indicators 
connected to extreme 
weather events to track 
over time, so that they 
can monitor and adjust 
to conditions as they 
emerge. 

 

● Embed climate considerations 
in current risk assessment and 
OHS processes. 

● Ensure the Business 
Continuity Plan adequately 
addresses current 
vulnerabilities and future 
potential climate risks. 

● Develop communication 
strategies and protocols for 
alerts during heatwaves, and 
intense rain/storm events. 
This may involve working 
closely with the Bureau of 
Meteorology. 

● Possibly expand the “thermal 
comfort policy” to a “keeping 
safe during extreme weather” 
policy and guidelines.  

● Staff work-from-home policy 
and guidelines that cover such 
things as working from home 
on “extreme weather” days, 
and considering how this can 
be applied evenly and 
equitably across the staff 
body. 

● Review the efficiency of 
policies and procedures 
(according to staff perception, 
and actual implementation), 
and how best to apply a 
climate lens to these policies. 

 
 

● Research to identify 
where there are barriers 
to culture change for 
adapting to current 
vulnerabilities, and 
future climate change. 

● Investigate 
opportunities to reduce 
costs, by improving 
operational efficiency 

● Investigate “green 
infrastructure” at RMIT 
for multiple benefits, 
including improved 
outdoor thermal 
comfort, assistance with 
water flow speed etc. 
This could be a multi-
disciplinary investigation. 

● Engineering student 
project to look at 
particularly sensitive 
areas, and determine 
suitability of materials, 
and likely impact costs 

● Investigate strategic 
asset planning tools that 
consider lifecycle of 
assets, including 
maintenance regime 
under future climate 
scenarios. 



 

One-Off 
Adaptation 

● On-site power generation, 
considered as part of the 
Greener Government 
Buildings project, would 
constitute both a “one-
off” adaptation measure, 
as well as producing a 
‘win-win’ for the 
University in terms of 
reducing greenhouse gas 
emissions. 

● Capital investment in 
upgrading most 
vulnerable facilities, 
specifically incorporating 
future climate projections 
and risks. 

● Ensure elements of 
redundancy and flexibility 
are built into 
infrastructure developed 
as part of the Greener 
Government Buildings 
project, and that they 
consider future climate 
projections 

    

Adaptive 
Management 

   ● Consider regularly updating 
RMIT “building design 
standards” to address future 
climate considerations around 
thermal comfort, resilience to 
intense rain and storm events. 

 

 
  



 

 

To address increased number of hot days 
 Infrastructure/structural Behavioural Knowledge/data Policy/procedure Further information 

Low – No 
Regrets 

 Partner with City of 
Melbourne on initiatives 
to decrease the Urban 
Heat Island effect.  

● Capacity building/training 
for staff and students on 
what to do in a heatwave 
(this would need to be 
multi-lingual, culturally 
inclusive, and could be a 
good vehicle for a student 
or intern to assist with 
the project) 

 

 ● Develop a heatwave plan 
for the University. 

 

● Investigate the cost-
benefit of localised 
reverse-cycle air-
conditioning for problem 
areas of the University. 

● Conduct a detailed risk 
assessment of vulnerable 
buildings and 
infrastructure (ie: HVAC 
and ITS) 

● Engage students in a 
project to monitor the 
impacts of heatwaves on 
buildings. 

● A student project to 
investigate staff 
perceptions of RMIT role 
during hot days/transport 
disruptions 

● Investigate the viability of 
nominating “cool rooms” 
on campus, that are 
available for extended 
use.  

One-Off 
Adaptation 

     

Adaptive 
Management 

● Progressively assess and 
improve building thermal 
comfort including 
consideration of passive 
cooling efficiency. 

    

  



 

 

To address more intense rain and storm events 
 Infrastructure/structural Behavioural Knowledge/data Policy/procedure Further information 

Low – No 
Regrets 

● Well-resourced roof 
maintenance and upgrade 
program. 

  Analysis of the BEIMS 
system to determine 
correlation with extreme 
weather, and associated 
cost implications.  

  Investigate RMIT research 
on “self-repairing 
buildings” and its 
applicability to RMIT 

 Investigate and 
understand third party 
controls to mitigate 
stormwater infrastructure 
risk  

One-Off 
Adaptation 

 Relocation of data and 
servers to off-ground/ 
high floor storage, (in 
process we have been 
told) 

    

Adaptive 
Management 

● Ongoing adoption of 
stormwater harvesting for 
flash-flooding/ drought 
management 

● Address chemical storage 
faults/failures.  

 

   Regular auditing of 
chemical storage to 
ensure maintenance of 
standards (OHS currently 
undertake this, but the 
schedule of audit is not 
known.) 

 Possible Student Project – 
assist with risk assessment 
to be conducted on RMIT 
infrastructure. This has 
been started, but not 
completed. 

 Undergrad student could 
assist with overall 
condition audit, as part of 
Tertiary Education 
Facilities Management 
Association (TEFMA) 
training. 

 
  



 

 

To address long-term drying 
 Infrastructure/structural Behavioural Knowledge/data Policy/procedure Further information 

Low – No 
Regrets 

● Implement more water 
saving devices across 
campus. 

● Increase “fit-for-purpose” 
water use and water 
harvesting. 

● Staff and student 
behaviour change 
program to reduce 
onsite water use. 

   Investigate applying water 
captured on-site to building 
foundations; what quantity, 
when to apply etc that 
would mitigate structural 
cracking. Student project. 

One-Off 
Adaptation 

     

Adaptive 
Management 

● Remove “legacy” 
maintenance issues. 

 

  ● A program of regular, proactive 
investigation of building risk due to 
subsidence and drying. 

 

 

To address carbon reduction policy impacts 
 Infrastructure/structural Behavioural Knowledge/data Policy/procedure Further information 

Low – No 
Regrets 

 ● Staff and student 
behaviour change 
program to reduce 
onsite energy use. 

  ● Undertake quantitative 
modelling to better assess 
likely impacts. 

● Investigate what financial 
support measures may be 
viable for the University to 
offer disadvantaged 
students. 

One-Off 
Adaptation 

     

Adaptive 
Management 

   ● Contribute to the public debate – 
advocating what the future could 
look like 

● Increase revenue through: more 
students, new programs, new 
modes of teaching 

● Offshore programs that become 
too expensive to teach in Australia 
(although this would open up a 
range of other risks). 

 



 

9. Recommendations and Next Steps 
This report has presented current vulnerabilities and future risks to climate change for RMIT University. It is 
recognised that the risks identified need to sit within the total suite of RMIT organisational risks. It would 
be appropriate for the Risk and Audit area of the University to rate these risks alongside the broader risks 
faced by the University, to adequately consider their relative importance. 

Once this has been done, the authors recommend undertaking an exercise to prioritise adaptation options 
that not only includes financial cost-benefit analysis, but also incorporates other considerations such as 
social and environmental considerations. It should be noted that some of the options presented, involve 
“no regrets” options that address multiple areas of concern, such as improving information management 
and addressing sustainability. So while some of these options may not necessarily address the highest risk 
areas, they are nevertheless worth assessment. 
 

These prioritised actions can then form the basis for the development of a climate adaptation strategy, 
integrated with risk, OHS, emergency and asset maintenance systems.  
 

9.1 Suggested Framework for Future Climate Change Risk Management at RMIT 

A framework has been developed to guide the continuing assessment and management of ongoing climate 
risk across RMIT’s campuses (see Figure 24 below), derived from the methodological approach applied for 
this project. Applying this integrated vulnerability/risk framework across RMIT’s other campuses in the near 
future would help guide integrated action on climate change risk. It aligns with RMIT’s existing risk 
assessment process, with the addition of vulnerability considerations.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 24: Suggested process for expanded University-wide climate risk management 

 

 

 Vice Chancellor or Director Support 

To gain sufficient stakeholder buy-in, the project needs to be supported by a senior director, or preferably 
the Vice Chancellor.  

 Set Scope 

Determine the time frame, and spatial scope of the project. 

 Identify and Begin Engagement with Key Stakeholders 

Identify which stakeholders should be involved in the process, and consider appropriate levels of 
engagement. For example, some key experts may need to be engaged throughout the whole process, 
others may be required for specific points in the process.  
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 Establish Current and Future Context  

Elements to consider when establishing the current context are: 
 

o Current weather variability and exposure to extreme events, relevant to the particular campus. 
o Organisational context, relevant to the particular campus (including infrastructure, financial 

and operational considerations) 
o External policy context likely to affect the campus – both now and in the future (this is 

particularly relevant for international operations) 
 

Elements to consider when establishing the future context are a little more complex, and include: 
 

o Future greenhouse gas scenarios, and associated climate scenarios 
o Future socio-economic conditions 
o Future organisational strategic direction, and likely organisational operating context 
o The possible impact of external policy context 

 

Stakeholders can be engaged in this process, by establishing a small working group (with cross-
organisational representation) for key decision-points such as defining the future context. If broader 
University representation is desired, then potentially establishing an Advisory Group early in the 
assessment process that assists with framing the context could be done.  

 Collate and Analyse Stakeholder Data 

Engagement with stakeholders is an ongoing, two-way process throughout the assessment, however, there 
are particular points where information is sought from stakeholders. Several methods for engaging with 
stakeholders are recommended including: 
  

o Conducting cross-campus interviews with a select number of staff 
o Distributing an online staff survey (the template questionnaire from this project can be 

simplified) 
o If relevant, distributing an online student survey, and perhaps interviewing student 

representatives 
 

These different engagement methods should be used to uncover areas of current vulnerability, to broadly 
identify areas of future risk, and also creatively consider adaptation options.  

Qualitative analysis can then be undertaken on the collated input. 

 Collate and Analyse Organisational Data 

Not all organisational data is readily available, however, for the particular campus under investigation, data 
that may be relevant includes: 
 

o OHS hazard and incident data 
o BEIMS maintenance requests 
o Campus risk assessments 

 

 Identify Current Vulnerabilities and Controls 

Our research identified that current vulnerabilities were predominantly identified from the interview and 
survey data, with support from secondary data (rather than the other way around). Therefore, it is 
suggested to use the same process for identifying vulnerabilities.  

Once vulnerabilities have been identified, then convening the small working group, or following up with 
subject experts will help determine what controls and systems are in place already to address the 
vulnerability.  

 Identify and Evaluate Future Risks 

The interview and survey data can point to some future risks, however, convening a group to identify 
potential impacts and risks to their area of future climate will ensure a wider range of situations is 
considered.  

 



 

This project tried to accomplish too much in one workshop; future risk assessments should focus on 
identifying risks, and then brainstorming potential, creative adaptation options. The evaluation should take 
place away from the workshop, by expert staff. Climate risks should be integrated with University/Campus 
risks.  

 Identify and Prioritise Adaptation Options 

Some creative adaptation options can be identified in a workshop, but also small group discussion will help 
develop these further.  

The broad range of options identified need to then be assessed, with consideration to those addressing the 
highest risk areas, but also, with the aim of identifying multiple benefits, and considering the cost and 
resources required for implementation.  

 

Reflections on the Framework 

Risk professionals at RMIT University will be very aware of the elements of this risk-based process, and it 
will be easy for them to modify their process to accommodate the vulnerability element. An additional 
layer would be to assess the risk posed by the current vulnerability “hotspot” areas. This process was not 
undertaken for current risks, only future risks.  

Although engaging broadly can be time consuming, and therefore costly, it does provide the benefit of 
ensuring a diversity of views are included, so that the assessment does not become “captured” by one 
department or one knowledge base.  

Finally, after all campuses have been assessed, RMIT may wish to develop a set of sensitivity indicators 
connected to extreme weather events to track over time, so that they can monitor and adjust to conditions 
as they emerge.  

 



 

10. Conclusion 
This project was tasked with identifying current and future climate risks for RMIT University. This involved 
the development of an innovative hybrid vulnerability/risk assessment approach to assess, in a 
participatory manner, current vulnerabilities and then to integrate these findings with consideration of 
future risks to the University posed by a changing climate. The risk assessment also involved an analysis of 
non-climate drivers, both for RMIT University and Melbourne more broadly. It should be noted that due to 
University planning horizons the time frame of 2030 was adopted as the boundary for analysis; however 
the impacts of climate change will become much more severe when extrapolating though to 2050 and 
2070. Whilst not to the fore for this particular study, longer term planning for climate change and variability 
should not be neglected. 

Current weather data were sourced from the Bureau of Meteorology and a variety of different approaches 
(interviews, review of internal documentation etc.) were used to identify and characterise existing 
vulnerabilities. These were categorised according to: built infrastructure, policies and institutional 
arrangements, and people. The main climate-related hazards impacting on these elements of risk were 
found to be heat and extreme rainfall events. Consideration of possible future risks (higher temperatures, 
more heat waves, less rain but more severe rainfall events) was informed by CSIRO scenario projections 
that were recently produced for the Victorian State Government. This level of resolution was adequate for 
this initial assessment for the CBD campus [discussion in SGS campus was guided by regional climate 
scenario data produced by MONRE (Vietnamese Ministry of Natural Resources and Environment)]. 

The methodology that has been developed and presented in this report provides a valuable framework for 
future assessment activity. It is intended to be flexible and could be used with minor adjustments to allow 
for different circumstances: such as less intensive staff engagement, more targeted data collection, and an 
additional risk assessment undertaken based on the current vulnerabilities that have been identified. There 
is significant potential to integrate student projects with the assessment process. 

While several adaptation options have been identified, many options do not relate solely to building 
resilience to climate change. Indeed, many of the options are likely to be ‘win-win’, providing multiple 
benefits such as a reduction in reliance on grid energy, or reduced incidence of rain damage with a well-
resourced roof maintenance program hence reducing insurance costs. Integrating climate change 
considerations within mainstream practice e.g. proactive asset life maintenance programs should be an 
integral part of planning for a future climate. 

In this vein, the results of this project can form the basis of an integrated climate adaptation strategy, 
embedding climate considerations in processes such as OH&S, project risk assessments, maintenance 
regimes and future capital works programs. Ultimately, this initial document should be viewed as 
representing the first steps towards developing an appropriate assessment framework (including a scoping 
of risks and adaptation responses) which will act to underpin a more comprehensive, participatory, and 
iterative assessment process for RMIT University.  
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Appendix A: RMIT International University campus, HCMC, Vietnam. 
 

A series of interviews were carried out at the HCMC campus in September 2011, and then followed up 
again in April 2012. The first set involved key members of staff in Property Services and Operations and 
Planning to scope out some of the key climate-related impacts affecting the campus. Reporting of the 
discussion is separated into wet and dry season impacts in the text below. 

The second set of interviews provided an opportunity for further discussion with key individuals once some 
of the preliminary findings from the research activity in the Melbourne campus were available. The second 
round of interviews also expanded the engagement to include teaching and OHS staff at the HCMC campus. 
Some of the key findings are highlighted later in this appendix.   

 

Interviews (September 2011): 

WET SEASON IMPACTS (April - September) 

 Primary damage by storm events to landscape and outdoor furniture. Previously about 10 years ago this 
area was low-lying wetlands with grey compressible soil. The campus was built on reclaimed marshy land 
with about 2 metres of landfill (or sand-capping). Hence trees are not firmly rooted and can get uprooted 
by strong wind and topple. 

 In 2006, a strong storm damaged more than 10 outdoor “umbrellas”, and upturned and damaged 
outdoor tables and chairs. An outdoor awning made of acrylic sheet was also damaged. Typically such a 
storm consists of strong wind and heavy driving rain. However nobody on campus was injured. 

 A more recent storm in April 2011 had similar impacts – outdoor furniture damaged and trees uprooted. 
Falling trees and flying branches pose threat for nearby buildings, cars, etc. 

 The typical seasonal patterns have changed – previously during the wet season it used to rain every day, 
usually in the afternoon between 2:00-4:00pm. Now this has become irregular and the sky remains 
overcast for days without rain. This affects construction work, such as that being carried out on the 
campus at present.  

 Particularly groundwork (foundations) gets affected; construction days on site are lost, leading to delays 
and pressure on timelines. Previously after a heavy rain, the ground would soon dry out, allowing 
construction to continue. Now not so as prolonged wet spell at times. Also high tide in the river, 
combined with rain, affects groundwork (this area is part of riverine wetlands). Overcast skies can result 
in the site not being able to dry out as quickly. 

 Typically surface water is drained through culverts into canals and rivers, but if there is high tide or high 
water flow in the rivers, water-logging results, causing disruption to groundwork. The water table is 
relatively high. 

 The outdoor car park often gets flooded in the rainy season. Not very deep, maximum ankle deep water. 
The water stays for 1-2 hours and then drains or dries out. Recently the car park was flooded due to the 
road works being undertaken adjacent RMIT boundary, which resulted in an open drainage culvert being 
blocked. During the wet season, algae stains from rain water are often evident.  

 Outside the campus, the road is being repaired and is now being built to a higher level. This will mean 
that water from the road will drain into the campus. Nguyen Van Linh Boulevard was constructed with no 
below ground surface water drainage pipes.  

 Outdoor staircase of the main building cannot be used during monsoon downpours during wet season, 
but it is made of materials (concrete, steel) that are water-resistant. The indoor staircase is used then.   

 

Remedial measures 

 There is a contractor for landscape management. RMIT Property Services Team direct the landscape 
contractor in the repair of storm damage and identify trees that are at risk of being uprooted and ensure 



 

these trees are “staked” (fixing them with wooden supports). 

 There are also other such contractors, such as for maintenance of outdoor furniture, again who operate 
under the direction of the Property Services Team 

 Crisis Management Team on campus consisting of about 10 members; if there is a serious crisis, they can 
get extra volunteers. The team deals with all types of crises that affect the University’s operations, 
including medical emergencies. This is part of the University’s business continuity plan. 

 Because of the risk of flooding from adjacent road construction, the Property Team recently negotiated 
with the road contractor to remove debris and construction waste and clear the area for better drainage. 

 An intensive quality assurance process was followed during the construction of the campus 10 years ago 
and is also being followed for the new construction. There is a system in place and addresses the key risk 
issues. 

 The campus buildings are relatively new and robust, and can withstand storm impact. Sometimes there 
are minor leaks, but those can be repaired easily. The weather-proof detailing of the buildings are very 
good and capable of dealing with rain and storm very well. 

 
DRY SEASON IMPACTS (October – March) 

 The typical dry season seems to be shifting now and often starts early, sometimes as early as May. 

 The dry season can now be particularly dry and hot due to urbanisation. More buildings place higher 
demand on energy and power supply.  

 Vietnam is largely dependent on hydroelectric power. In the dry season water level becomes low and 
country-wide impacts are experienced, not only on this campus. 

 Planned power cuts, or load-shedding, are common; also on this campus. 

 Previously there were two different electricity suppliers, one providing hydroelectric power and the 
other providing the traditional type oil-fired power. Since August 2011, one of the suppliers has become 
under the control of EVN, so now there is only one supplier controlling both types of power sources 
(hydro and oil). This has led to uncertainty on reliability of electricity supply, not only for the campus but 
for the whole district 7 area. This situation is currently being evaluated and monitored, to ensure 
accuracy of reporting of the situation and its potential consequent impacts. 

 There is a back-up generator on the campus which has been sized to provide partial back-up to some 
essential services, but it is not enough to provide full back-up power across the University, especially as 
the campus is expanding and demand has increased. 

 In Vietnam, services such as electricity and water are controlled by the government through government 
companies, such as Electricity Vietnam (EVN), which is the current supplier in operation. Only 
government companies are allowed to generate medium voltage electricity, but this is slowly changing. 

 It is often cost-effective to generate medium voltage electricity on site, as done in other Asian countries 
such as Thailand. This is beginning to happen now in Vietnam. 

 During the wet season, electricity supply is ok as there is enough water in the rivers. However in the dry 
season, it becomes problematic, especially that it is dependent on an external supplier, leading to risk. 

 In May 2010, there was a 1-month power cut by EVN. As there was another supplier at that time, 
providing oil-based electricity, it was possible to manage by transferring from a 15KVA power line to the 
22KVA back-up power line. However oil-generated electricity is more expensive, hence had to pay higher 
bills. Now that there is a question over the reliability of the back-up, the situation has become uncertain 
in case EVN again cuts the power supply. Property Services Team are currently monitoring the situation. 

 A key impact is on finance – in addition to paying more for electricity when transferring to the back-up 
power line, increased cost results from the need for electricity to pump water during the dry season for 
irrigation. 

 During the dry season, landscaping on the campus requires watering. To manage the irrigation of 



 

landscaping against competing demands for water, sometimes landscape irrigation is carried out after 
hours  

 There is a water storage tank on campus, but if the demand is too high during the dry season, then the 
water pressure inside it becomes low and pumping the water becomes necessary. There are plans to 
increase the size of the water storage tank. 

 

Remedial measures 

 There is always effort to conduct reliability checks – consultants are employed to dig into problems 
deeply and identify risks. Also Property services carries out its own studies, but in the case of electricity 
supply, so far they have been inconclusive; need more detailed technical information, will have to 
appoint technical consultants. 

 To reduce pressure on water during the dry season, watering of landscaped grounds is carried out at 
night. This prevents rapid evaporation and leads to efficiency of water system. However it can be more 
expensive due to the need for overtime labour. 

 Also at night there is less demand for water, so there is higher water pressure and quantity in the tank. 

 As the area is built on sand filling, it is permeable, so water can flow adequately under the soil for better 
distribution for watering plant roots. 

 To deal with campus infrastructure issues, the team that designed the campus was far-sighted. For 
example, the sewage treatment plant on site is modular in design so that extra modules can be added 
incrementally as need arises. A strategic infrastructural planning approach had been followed. 

 Mechanical services on the campus are robust. Designed by Indochine Engineering, an Australian-owned 
private consultancy company. 

 Water is provided by Nha Be, a government company. In general, water supply is ok and good water 
planning has been followed for the Saigon South area as it is an upmarket new urban development 
project. In contrast, older districts have many problems due to old and leaking water pipes, old buildings, 
etc.  

 

Interviews (April 2012) 

Rather than recording the individual commentaries this section draws out some of the key messages that 
arose from the second series of interviews in summary format. Discussions were structured according to 
their personal perceptions of current vulnerabilities, future impacts, the external context, and actual / 
possible adaptation options. 

As with the first round, storm damage, flooding and water logging (drainage), and exposure to heat, were 
all issues to the fore. Indirect impacts such as security of electricity supply and issues around irrigation were 
also mentioned. 

All interviewees were able to recount recent personal experience of extreme weather events. For example, 
storms have caused damage to the campus (and the wider city environs) in recent years, with trees – and 
other ‘outside furniture’ - actually considered to be a danger during such events due to uprooting / being 
blown about. The impact of such storm events has led to RMIT beginning a risk identification and 
prioritisation process. That said, response strategies for current events were said to be fairly robust, with 
recovery happening relatively quickly.  

Flooding (and related problems of drainage) were highlighted strongly; particular issues that were 
mentioned included: transport / access issues for students, the potential for health risks due to the 
polluted quality of water during flood events, and the fact that the hosting of the IT servers is actually on 
the ground floor. This could have significant consequences for future, more intense, events. The reliability 
of seasonal rainfall was also highlighted – ‘rainfall can come at any time now’. 

Heat was not seen as such an immediate issue, as students would be inside buildings, but there was 
recognition of the increased need for air conditioning (not only involving extra cost but also contributing to 



 

the global warming problem). Furthermore, the secure supply of electricity was likely to be worsened by 
increased demand (exaggerated by a lack of supply options). The development of new buildings and 
infrastructure for the university, and resultant loss of green space, was also noted as having a detrimental 
effect on outdoor thermal comfort (this was said to be already observable by one interviewee). 
Communication of heat events through Government channels was mentioned as one adaptation response. 

Other discussion points related to the physical infrastructure of the campus. Whilst one interviewee 
signalled the consideration of appropriate materials for the local climatic conditions, others suggested that 
site development was occurring without the necessary consideration of sustainability concerns or that a 
greater emphasis on ‘green buildings’ (a broader approach than just materials) would be beneficial. One 
practical example given was that buildings that had only been built in the past two or three years already 
had to undergo remedial measures. 

Other institutional issues were also flagged. Internal to RMIT, it was suggested by one interviewee that 
improved environmental education for RMIT staff may help to improve the sustainability culture of the 
University (as with the Melbourne City campus, a reliance on individuals was also noted – a barrier if that 
individual cannot be reached or is unavailable). As part of this conversation, the opportunities for greater 
connection with local communities were also raised, highlighting the potential for RMIT to act as a leader in 
this regard. Engaging more closely with Government-led initiatives, such as the ten year build plan, was also 
considered to be a useful strategy. 

Finally, one staff member recognised the need to integrate top-down decision-making (deciding on risks in 
a closed room) with bottom-up observations from operational staff. This fits extremely well with the hybrid 
approach that was taken for the RMIT climate risk assessment (as documented in the main text). 

 

 



 

Appendix B: Extract from Scenario Workshop Report  
 

Future climate projections are presented in Section 6 of this report, so have been removed from the 
Scenario Workshop Report Summary. 

 

Future Melbourne - Socio-economic trends 

As an urban-based university, the future socio-economic trends affecting Melbourne will also exert an 
influence on the university. Key trends identified by the City of Melbourne in their Climate Change 
Adaptation Strategy include: 

 

Population and demographic change: 

 There has been strong population growth in the recent past, and this is expected to continue. 

 There will be an anticipated doubling of the population between 2008 and 2030. 

 City of Melbourne expects to continue to have significant student numbers, a high turnover of 
population and a large international student base. 

 

Buildings and housing: 

 There will be a growth in building stock to accommodate population. This will predominantly be 
apartments. 

 Docklands is projected to be triple its current capacity by 2025. 

 Extensive redevelopment on the South Eastern and Western fringes of the CBD is anticipated by 2030. 

 While future housing prices cannot be predicted, issues of equity and affordable housing for students 
may arise as an issue for the university in the future. 

 

Industry and employment: 

 A decline in manufacturing, but a growth in services industries is expected, especially business services, 
banking and finance. 

 

Transport: 

 The public transport system is already under considerable strain, and current policies do not suggest an 
easing of this strain 

 Public transport use has grown, while car ownership in the CBD has declined. 

 

  



 

Future RMIT – some key drivers of change for the University 

RMIT’s Strategic Plan 2015 identifies RMIT as a global university of technology and design (RMIT, 2010). 
This vision is fleshed out by considerations of collaboration with partners, and clearly identifies a global 
urban presence for research and teaching. RMIT’s strategic goals (as stated earlier in Context) are: 

 Global – in attitude, action and presence, offering our students a global passport to learning and work; 

 Urban – in orientation and creativity, shaping sustainable cities and drawing inspiration from the 
challenges and opportunities they provide; 

 Connected – through active partnerships with professions, industries and organisations to support the 
quality, reach and impact of our education and research. 

Clearly, any strategic direction taken by RMIT will be impacted by a variety of trends and drivers, both 
directly climate related and otherwise. Two processes have identified some of the drivers for change at 
RMIT: desktop research and the discussion during the April Meeting. 

 

The key drivers that are likely to impact what the university looks like and how it operates in 2030 are: 

 The internationalisation of education – increasing globalisation, and competition. This is further 
emphasised by the growth in the services sector in OECD countries, now representing over 75% of GDP 
in Australia has implications for global competition. 

 Declining federal and state government support – the need for alternative income streams and 
innovative approaches that are market driven. 

 The specialisation of institutions (either teaching or research). 

 Flexibility demands – for both course delivery and tangible teaching space, including the trend towards 
a student centred approach to education delivery. 

 Rapid technology change – including improvements in computing hardware, and “cloud” computing. 

 Resource constrained world – with flow on impacts on the pricing of materials, and resources such as 
water. 

 Rapid urbanisation in Asia-Pacific area – what does that mean for attracting international students to 
RMIT? Opportunities for campus expansion in Asia-Pacific? 

 Aging population in Australia – implications for the “lifelong learning” phenomenon. 

 National climate policies, including pricing of carbon, building code requirements, local government 
planning regulations. 

 

Together, the climate, socio-economic and RMIT future drivers begin to shape what sort of world the future 
RMIT will operate in. These are not predictions or definite futures, just possible futures. The future risks 
posed by climate change on the University need to be assessed with these considerations in mind.  

 



 

Appendix C: RMIT Modified Consequence and Likelihood Scales 
 

Modified Consequence Scale 

 

 Financially 
sustainable 

No harm 
to staff 
and 
students 

Stakeholder 5 
sensitivity to 
issue 

University 
image and 
reputation 

Regulatory 
compliance 

Strategic 
Goals: 
Global, 
Urban, 
Connected 

Catastrophic 
(5) 

Financial 
impact exceeds 
10% of annual 
maintenance 
budget for 
Campus 

Multiple 
deaths 

Very high 
stakeholder 
sensitivity to 
the issue 

Irreparable 
damage to 
University’s 
image and 
reputation 

Cessation of 
business due 
to non-
compliance 
with 
regulations6 

Business and 
Strategic 
objectives 
unable to be 
achieved 

Major (4) Financial 
impact 5 – 10% 
of annual 
maintenance 
budget for 
Campus 

Single death 
and/or 
multiple 
serious7 
injuries 

Significant 
stakeholder 
sensitivity 

Significant 
damage to 
University’s 
image and 
reputation  

Restriction of 
business by 
regulators 

Significant 
impact on 
Business and 
Strategic 
objectives  

Moderate 
(3) 

Financial 
impact 1 – 5% 
of maintenance 
budget for 
campus 

Multiple 
injuries 

Moderate 
stakeholder 
sensitivity 

Moderate 
damage to 
University’s 
image and 
reputation 

Fines and 
penalties by 
regulators 

Moderate 
impact on 
Business and 
Strategic 
objectives 

Minor (2) Financial 
impact less 
than 1% of 
maintenance 
budget for 
campus 

Single injury Low impact on 
stakeholder 
sensitivity 

Minimal, 
short-term 
damage to 
University’s 
image and 
reputation 

Censure by 
regulators 

Minimal 
impact on 
Business and 
Strategic 
objectives 

Insignificant 
(1) 

Risk 
consequences 
are dealt with 
in routine 
operations 

No injuries Very minor 
impact on 
stakeholder 
sensitivity 

Little or no 
impact on 
University’s 
image and 
reputation 

Regulator 
comments are 
dealt with in 
routine 
operations 

Little or no 
impact on 
Business and 
Strategic 
Objectives 

 

 

 

 

 

 

 

                                                            
5 Stakeholder = depending on the situation, this could be staff, students, donors, funders etc 
6 Regulations = OHS, Financial, environmental or other legal requirements 
7 Serious Injury includes (as defined in section 37(1) of the Occupational Health and Safety Act 2004): but are not limited to, 

incidents that result in a person requiring: 
• medical treatment within 48 hours of exposure to a substance;   • immediate treatment as an in-patient in a hospital 
• immediate medical treatment for: 
– amputation      – serious head injury 
– serious eye injury  – separation of skin from underlying tissue (for example de-gloving or scalping) 
– electric shock    – spinal injury (not muscular) 
– loss of bodily function   – serious lacerations 

 



 

Modified Likelihood Scale 

 

The following definitions should be used to describe the likelihood of the risk/opportunity occurring. 

 

Almost certain  The event is expected to occur in most circumstances 

 Risk has more than a 75% chance of occurring 

 Will occur at least once every six months 

Likely  The event will probably occur in most circumstances 

 Risk has 50-74% chance of occurring 

 Will occur at least once every 18 months. 

Possible  The event could occur at some time 

 Risk has 25-49% chance of occurring 

 Will occur at least once every 36 months 

Unlikely  The event is unlikely to occur 

 Risk has less than 25% chance of occurring 

 May occur approximately once every 48 months 

Rare  The event may only occur in exceptional circumstances 

 Not likely to occur within a five year cycle 

 



 

Appendix D: Emissions Growth Scenario for Melbourne  
 

IPCC medium growth emissions scenario – A1 Balanced (A1B) (selected for 2030) 

The A1B scenario is characterised by: 

 Rapid global economic growth: 

- Average income increases, consumption increases, placing increased stress on the “environmental 
commons” 

- There is high car ownership, sprawling suburbia and dense transport networks 

 A global population that reaches 9 billion in 2050 and then gradually declines to 7 billion by 2100. 

 A convergent world: 

- There are extensive social and cultural interactions worldwide. 

 International mobility of people, ideas and technology: 

- There is international cooperation in the development of national and international institutions 
that enhance productivity growth and technology diffusion. 

- The quick spread of new and efficient technologies – including transport and communication 
technology. 

- Mineral resources are abundant due to advances in technology. 

 A strong commitment to market based solutions for greenhouse gas mitigation. 

 There is a balanced emphasis on all energy sources – fossil fuelled and renewable. 

 Carbon dioxide (CO2) emissions increase moderately until 2030, but decline in the middle of the 
century. 

 By 2100, a global temperature increase of 2.8oC (1.7 - 4.4) is likely. 

 

IPCC High growth emissions scenario – A1 Fossil Intensive (A1FI) (selected for 2070) 

Most of the elements for the A1FI scenario are the same, there is still; 

 Rapid global economic growth 

 A global population that reaches 9 billion in 2050 and then gradually declines to 7 billion by 2100. 

 A convergent world: 

 International mobility of people, ideas and technology, and  

 A strong commitment to market based solutions for greenhouse gas mitigation. 

 

The key differences are: 

 There is a continued emphasis on fossil-fuels (Fossil Intensive).  

 Concentration of GHG emissions triples relative to pre-industrial levels by 2100.  

 Global temperature increase of 4.0oC (2.4 – 6.4) likely.  
 
Back in 2000, this was thought to be highest rate possible, but emissions have been growing at a more 
rapid rate than even this scenario projected.  
 

 

  



 

Appendix E: Risk Assessment Tables 
 
Climate Variable: Increased Intensity of Rain and Storm Events 
 

Risk 
ID 

Risk description Existing Controls Consequence Likelihood  
(occurrence  
in 1 year) 

Risk 
Level 

Potential Risk Controls or more 
information sought  

RS1 Storm water infrastructure damaged and/or 
overloaded (consideration of both MW 
infrastructure, and RMIT infrastructure). 
 
Could lead to physical damage on campus of: 

1. Electrical cabling damage 

2. Polluted water backflow (see below, 
RS4) 

3. Flooding of lower level floors 

4. ITS and Communications damage 

5. Wet floors and stairs 

6. Loss of use of space 

7. Maintenance, cleaning and 
repair/replacement costs 

8. Flooding of underground sewer and 
pump system  

 
Harm: 

● Single to multiple injuries due to 
slipping; 

 
Stakeholder Sensitivity: 

● Staff and students moderately sensitive 
to disruption 

Reputation: 

● Short lived media attention 
Regulatory: 

● Workcover(?) to check incident, but no 
major fines or penalties – more of third 
party concern 

Goals: 
Nothing of consequence 

● Third party controls for 
storm water 
infrastructure. 

 

● Placing signage near wet 
areas to reduce slippage 
risk (Part of cleaner and 
maintenance programs). 

 

● OHS policy and 
management system 

 

● Advice via email 
distributed by Property 
Services 

 

● Ability to pump flood 
water into storm water 
system – depending on 
where damage is. 

Overall: Moderate (3) 
Finance: 
Minor to moderate 
Harm: 
Minor to moderate 
Stakeholder sensitivity: 
Minor to moderate impact: 
Reputation: 
Minor.  
Regulatory compliance: 
Insignificant. 
Goals: 
Insignificant 

Rare (1) 
(Assumption that Melb 
Water will have 
upgraded the system by 
2030, as we know this 
has already commenced) 

3 Investigate and understand third 
party controls (this could be a 
student project) 
 
Possible Student Project – assist 
with Risk assessment to be 
conducted on RMIT 
infrastructure. This has been 
started, but not completed  



 

RS2 Risk of multiple buildings damaged over a 
year that result from intense rain and storm 
events.  
 

Particulars of physical damage could include: 
i) Roof damage  
j) Leaking through the roof – causing 

internal ceiling, plaster, wall and paint 
damage 

k) Window damage 
l) Electrical cabling damage from water 

intrusion 
m) ITS and communications disrupted – if 

damaged, flow on impacts 
n) Maintenance, cleaning and 

repair/replacement costs 
o) Loss of use of space 
p) Staff morale impacted – sitting in wet 

smelly buildings 
 
Harm: 
q) One or more people may be injured. 

This is from the increased occurrence of 
wet surfaces, and potential slipping 
hazards. OHS stats suggest multiple 
slippings over a year. 

r) Potential electric shock 
Stakeholder sensitivity: 
s) Building damage can be very visible, and 

can impact processes for staff and 
students; depending on level of 
disruption, stakeholders could be quite 
sensitive.  

Reputation: 
t) Although damage could hit the media, it 

is not likely to for any single event, and 
the media is unlikely to pick up a year’s 
worth of events. However, there could 
be some reputational damage amongst 
stakeholders.  

Regulatory: 
u) Nothing of consequence 
Goals: 
v) Nothing of consequence 

● Regular roof 
maintenance started 
 

● Off-site storage of IT data 
 

● Insurance to cover 
maintenance and 
damage costs – but more 
claims will increase 
insurance premium over 
time 
 

● Prompt signage displayed 
to alert staff and students 
to wet floor/slipping 
hazard 

 

● OHS policy and 
management system 

 

● Annual condition audit 
(combined with prior 
knowledge of previous 
damage) 

Overall: Moderate (3) 
Finance: Moderate  
This is because with 
increased intensity of 
events, and more events in 
the future, one single 
storm may not do much 
damage, but multiple, 
intense storms might.  
Harm: 
Minor – for a single event, 
but for the year, 
Moderate:  
Stakeholder sensitivity: 
Low to moderate impact: 
Reputation: 
Minor.  
Regulatory compliance: 
Insignificant. 
Goals: 
Insignificant 

Likely (4) 12 Potential Engineering student 
project to look at particularly 
sensitive areas, and determine 
suitability of materials, and likely 
impact costs 
 
Undergrad student could assist 
with overall condition audit, as 
part of TEFMA training. 
 



 

RS3 Risk of chemical storage being compromised 
by storm and rain events (either by building 
damage or flooding) 
Financial: 

● Quite small financially. Chemicals likely 
to mix and cause fire. 

Harm: 

● Toxic fumes could be created and 
inhaled, causing illness to multiple 
people. 

● Fire could lead to burns 
Stakeholder sensitivity: 

● Any chemical related incident is held as 
quite sensitive for stakeholders 

Reputation: 

● Short lived media attention 
Regulatory: 

● Workcover(?) to check incident, but no 
major fines or penalties 

● Breach of trade waste agreement with 
Water authority- RMIT censured 

Goals: 

● Nothing of consequence 

● Different across different 
schools – some 
particularly toxic 
chemicals are stored at 
higher levels;  

● OHS policy and 
management system 

Overall: Moderate (3) 
Finance: 
Minor 
Harm: 
Moderate 
Stakeholder sensitivity: 
Low to moderate impact: 
Reputation: 
Minor.  
Regulatory compliance: 
Minor 
Goals: 
Insignificant 

Unlikely (2) 6 Audit chemical storage facilities 
across all schools and 
departments.(Believe this is 
already done) 
 
Address storage faults/failures.  
 
Put in place regular auditing to 
ensure maintenance of standards.  

RS4 Risk of backflow of polluted water into 
buildings through intense storm and rain 
events. (Note – while stormwater is the 
focus here, excess rain will also impact the 
sewer, and may cause it to overflow to the 
stormwater system, thus adding further 
contaminants) 
 
Financial: 

● Medium financial impact, through 
repairs and maintenance.  

● Higher clean-up costs than just a rain 
event, as carpets etc need to be 
replaced, not just cleaned 

Harm: 

● Disease risk, causing illness to multiple 
people. 

Stakeholder sensitivity: 

● Controls are the 
responsibility of a third 
party entity, but onsite 
controls include annual 
auditing and pumping. 
 

● OHS policy and 
management system 

Overall: Moderate (3) 
Finance: 
Moderate 
Harm: 
Moderate 
Stakeholder sensitivity: 
Low to moderate impact: 
Reputation: 
Minor.  
Regulatory compliance: 
Insignificant. 
Goals: 
Insignificant 

Unlikely (2) 6 Work with relevant water / 
infrastructure authority to 
understand the risk, and controls 
in place. 
 
Training for Health and Safety 
Reps to better understand the 
OHS impacts of these events in 
their areas of responsibility 



 

● Students and staff sensitive to this 
impact 

Reputation: 

● Short lived media attention 
Regulatory: 

● Workcover(?) to check incident, but no 
major fines or penalties 

Goals: 

● Nothing of consequence 

RS5 Risk of Communications and ITS failure due 
to water damage/intrusion. 
 
Financial: 

● Cost of replacement equipment, staff 
overtime to fix problem etc.  

Harm: 

● No injuries expected (unless comms 
needed to communicate a risk and 
unable to) 

Stakeholder Sensitivity: 

● Very high sensitivity to this issue, by 
both staff and students; There is an 
expectation of a University of 
Technology to be across all possible 
issues. 

Reputation: 

● Some media coverage, probably short 
term, but could linger if flow on impacts 
not adequately controlled. 

Regulatory: 

● No impact 
Goals: 

● Negative impact on the “Connected” 
goal, due to the reputational impact and 
sensitivity of students and staff to this 
issue.  

● Offsite storage of data 
centre (recent control 
measure) 

● Business Continuity Plan 
does consider this – but is 
a living document, so 
ongoing improvements.  

● Multiple cabling channels 
for IT 

● There has been a higher 
level of communications 
from IT about issues and 
their resolution, which is 
helping to reduce 
stakeholder sensitivity. 

Overall: Major (4) 
Finance: 
Minor to Moderate 
(money would not come 
from maintenance budget 
however) 
Harm: 
Insignificant 
Stakeholder sensitivity: 
Moderate - Major  
Reputation: 
Moderate.  
Regulatory compliance: 
Insignificant. 
Goals: 
Minor 

Possible (3)  12 Relocation of data and servers to 
off-ground/ high floor storage, (in 
process we have been told) 

RS6 The risk of water entering one or more of the 
electrical sub-stations on campus, due to 
either stormwater damage and flooding, or 
excess rain and flooding (linked events). 
(Two of the three substations are in a flood-
prone area, and below ground level) 

 Overall: Major (4) 
Finance: 
Moderate 
Harm: 
Moderate to Major 

Rare (1) 4  



 

 

● Electricity supply to campus affected. 
Bringing down IT and Communications  

● High repair costs 
 
Harm 

● Risk of multiple electrocutions as a 
result of this event 

Stakeholder Sensitivity: 

● Quite high for this event, due to the 
serious nature of the possible harm 
caused 

Reputation 

● Medium length media attention 
Regulatory 

● Regulator would possibly censure for 
inappropriate protective measures 

Goals 

● May impact productivity, and 
achievement of goals in the short term. 
 

 

Stakeholder sensitivity: 
Moderate impact: 
Reputation: 
Moderate 
Regulatory compliance: 
Minor. 
Goals: 
Insignificant 

 



 

Climate Variable: Increased Number of Hot Days 

 
Risk 
ID 

Risk description Existing Controls Consequence Likelihood  
(occurrence  
in 1 year) 

Risk 
Level 

Potential Risk Controls or more 
information sought  

HD1 Risk of transport failures and delays from 
compromised lines. 
● Staff and students stranded on campus 
● RMIT may be required to run AC longer, keep 

rooms cool for staff and students 
Harm: 
● Off campus risk of fainting, nausea and other 

illness; Nothing RMIT can directly influence – 
(RMIT has insurance cover for major incidents 
that occur to and from work) 

Stakeholder Sensitivity: 
● Very high – however not directed toward RMIT 

University 
Reputation 
● No reputational impact on RMIT University 
Regulatory 
● No consequence 
Goals 
● No direct consequence 

● No RMIT controls in place? Overall: 
Insignificant (1) 
Finance: 
Insignificant 
Harm: 
Insignificant 
(offsite) 
Stakeholder 
sensitivity: 
Minor 
Reputation: 
Insignificant 
Regulatory 
compliance: 
Insignificant 
Goals: 
Insignificant 

Likely (4) 4 Student project: What are staff 
perceptions of RMIT role during 
hot days/transport disruptions 
 
Working with City of Melbourne 
to provide community “cool 
rooms”, however, this does in fact 
INCREASE the onsite risk to RMIT 

HD2 Investigated through HD3 - HD5      
HD3 Risk of HVAC failure and/or loss of capacity (caused 

by overheating) 
Financial: 
● Increased contractor maintenance costs. 
● Increased contractor costs. 
● Replacement costs of overworked systems 
● Impact on productivity  
 
Harm: 

● Heat stress of staff/students could lead to 
illness 

● Heat stress of contractors on hot roofs repairing 
AC 

● Stress for those on Service Desk taking “irate” 
calls 

Stakeholder Sensitivity 

- New larger capacity, centralised 
system installed with safe-fail 
measures. 

- GGB proposing to replace 
unreliable plant – will address old 
ACs.  

- Fans available for emergency 
replacement 

- Thermal comfort policy 
- OHS policy and management 

system 

Overall: Moderate 
(3) 
Finance: 
Moderate 
Harm: 
Moderate (multiple 
instances of 
nausea, fainting) 
Stakeholder 
sensitivity: 
Moderate 
Reputation: 
Minor 
Regulatory 
compliance: 

Almost 
Certain (5) 

15  



 

- Quite high sensitivity to the issue of staff 
discomfort 

Reputation: 
- Some media coverage, probably short term 

Regulatory: 
- No consequence 

Goals: 
- Reduced productivity as staff either leave 

early to work from home; or work more 
slowly;  

  

Insignificant 
Goals: 
Minor 

HD4 Risk of loss of power to labs and equipment (from 
blackout or brownout caused by heat). Assuming a 
blackout/brownout would last about 6 hours 
maximum in Melbourne. 
Finance: 

- Maintenance costs, loss of specimens, 
disposal costs. 

- Interruption to experiments could cause 
financial liability for University 

Harm: 
- Some chemical storage issue perhaps, 

micro-materials issue; Could be risk of 
single illness that eventuates from this 
episode 

Stakeholder Sensitivity: 
- Staff and students directly affected may be 

sensitive to this issue; but not very 
Reputation: 

- Unlikely to impact reputation 
Regulatory 

- Insignificant (assuming wastes disposed of 
correctly) 

Goals 
- No consequence 

- Future control of onsite power 
generation is being currently 
discussed 

- Alarms set off if power goes down 
– SMS to security and 
maintenance contractors. Priority 
issue – defined procedures to deal 
with this. 

Overall: Minor (2) 
Finance: 
Minor 
Harm: 
Minor 
Stakeholder 
sensitivity: 
Insignificant 
Reputation: 
Insignificant 
 
Regulatory 
compliance: 
Insignificant 
 
Goals: 
Insignificant 
 

Likely (4) 
 
(As this 
already 
occurs) 

8  

HD5 Risk of IT and communication system breakdown 
(from blackout or brownout caused by heat) 
(because of VOIP for comms, can’t really separate 
Comms and IT. 
 
Financial: 

- Unlikely to have a major financial impact, 
unless equipment damaged and needing 

- ITS looking at text messaging service Overall: Moderate 
(3) 
Finance: 
Insignificant 
Harm: 
Insignificant 
Stakeholder 

Possible (3) 9  



 

repair 
- Impact on productivity 

Harm: 
- No injuries expected 

Stakeholder Sensitivity: 
- Quite high stakeholder sensitivity to IT and 

communications disruption 
Reputation: 

- Minor, if students affected by comms 
disruption. 

- Does not reflect well on a “university of 
technology” 

Regulatory 
- No consequence 

Goals: 
- Very minor impact on “Connected” goal. 
- Productivity impact 

sensitivity: 
Moderate 
Reputation: 
Moderate 
Regulatory 
compliance: 
Insignificant 
Goals: 
Insignificant 

HD6 Risk of building materials unable to handle 
excess heat (ie: expansion of concrete blocks, 
may lead to tension and damaged joints – 
which is a structural issue) 

- Building code covers floods – not sure if it 
covers heat 

Overall:  
Finance: 
Harm: 
 
Stakeholder 
sensitivity: 
 
Reputation: 
 
Regulatory 
compliance: 
 
Goals: 
 

  Student project to investigate 
building materials suitability for 
future climate conditions. 

 



 

Climate Variable: Long-term drying 

 
Risk 
ID 

Risk description Existing Controls Consequence Likelihood  
(occurrence  
in 1 year) 

Risk 
Level 

Potential Risk Controls or more 
information sought  

LTD1 Reduced availability of water. 
This could lead to higher water costs, stronger 
water use regulations, requirements to upgrade 
facilities to use water ‘fit-for-purpose’ 
Finance: 

- Increased water costs 
Harm: 

- Pressure to labs and fire sprinklers could 
be reduced. 

Stakeholder Sensitivity: 
- Staff and students could be affected by 

the altered amenity, and thus may be 
sensitive to this issue;  

- Issue of quality of water provided to labs 
for experiments, may affect some 
stakeholders. 

Reputation: 
- Unlikely to impact reputation, as would 

be city-wide 
Regulatory 

- No consequence 
Goals 

- No significant consequence 
 

State Government 
desalination plant.  
 
Onsite water storage, 
predominantly used for 
watering grounds and 
some toilet flushing 
 

Overall: Minor 
(2) 
Finance:  
Minor 
Harm: 
Insignificant 
Stakeholder 
sensitivity: 
Minor 
Reputation: 
Insignificant 
Regulatory 
compliance: 
Insignificant 
Goals: 
Insignificant 

In 2030, it is Likely (4) 8 Implement water saving devices 
across campus; 
 
Educate staff and students on 
water saving measures 
 
Increase “fit-for-purpose” water 
use and water harvesting 
 
Opportunity for reputation 
enhancement as a good corporate 
citizen 

LTD2 Structural cracking (of buildings) 
Finance: 

- Increased maintenance and repair costs 
- Redirection of funding from other areas 
- Suitable skills may have to be “bought in” 
- Reduced productivity  

Harm: 
- Unlikely, but falling plaster, even facade 

could lead to a minor injury. Anything 
more major is likely to be picked up 
before it occurs. 

Regular asset 
maintenance 
assessment (every 2 
years) 
 
Prior experience with 
Emily Mac building 
 
 

Overall: Major 
(4) 
Finance: 
Major 
Harm: 
Minor 
Stakeholder 
sensitivity: 
Minor to 
moderate 

Possible (3) (it has happened in the 
past - one building was fixed, alot 
more being built on wet ground 
now) 

12 
 

Identification - predictive 
maintenance 
 
Remove “legacy” maintenance 
issues 
 
Education & training on response 
to all issues - ensure it is picked 
up in the bi-annual audit 



 

Stakeholder Sensitivity: 
- Staff and students could be affected by 

reduced access to buildings;  
- Interruption to continuity of service. 

Reputation: 
- Unlikely to impact reputation, if 

addressed when discovered, however, 
could be a risk to student satisfaction 

Regulatory 
- No consequence 

Goals 
- Reduced productivity, and redirection of 

resources may impact achievement of 
goals 

 

Reputation: 
Minor 
Regulatory 
compliance: 
Insignificant 
 
Goals: 
Minor 

LTD3 Infrastructure cracking (RMIT infrastructure such as 
onsite stormwater drains, sewerage pipes etc., 
surfaces)  
Finance: 

Repair and maintenance of onsite cracking 
would be significant, due to access issues. 
Productivity issues as access may be restricted 
for some areas 
Redirection of resources 

Harm: 
Injury is less likely to occur; should a flow on 
impact of contamination of clean water occur 
because of pipes, there may be several minor 
illnesses. 

Stakeholder sensitivity: 
Moderately sensitive to anything that reduces 
access. 

Reputation: 
Short-term media attention 

Regulatory compliance: 
Perhaps censure by regulators if ground water 
contaminated. 

Goals: 
Reduced productivity, and redirection of 
resources may impact achievement of goals 

 

Infrastructure mapping 
and condition 
assessment postponed. 

Overall: Major 
(4) 
Finance: 
Major 
Harm: 
Moderate 
Stakeholder 
sensitivity: 
Minor to 
moderate 
Reputation: 
Minor 
Regulatory 
compliance: 
Minor 
Goals: 
Minor 

Possible (3) 12 
 

Undertake infrastructure mapping 
and condition assessment. 
(Believe this is aimed to be done 
bi-annually) 
 
Identification - predictive 
maintenance 
 



 

 
Variable: Carbon Reduction Policy 
 

Risk 
ID 

Risk description Existing Controls Consequence Likelihood  
(occurrence  
in 1 year) 

Risk Level Potential Risk Controls or more 
information sought  

CR1 Cost escalation across a number of areas, including 
capital works and maintenance, operational costs and 
program costs, due to a price on carbon applied in the 
Australian context.  
Finance: 

Significant cost increases as identified above. 
Harm 

None anticipated 
Stakeholder sensitivity 

Students very sensitive to price rises, and 
overall university maintenance and operational 
budgets also sensitive, however, this is likely to 
occur at other Unis as well. 

Reputation: 
There will be media attention if fees increase 
We may become less competitive in the global 
market 

Regulatory Compliance: 
No significant impact - except to ensure 
adequate GHG accounting records are 
maintained. 

Goals: 
We may become less competitive in the global 
market 
unless we can control costs 

Future Greener Government 
Buildings program will reduce our 
reliance on grid energy, thus reducing 
this direct cost increase; 
 
New buildings incorporate energy 
efficiency elements 

Overall: 
Moderate (3) 
Finance: 
Moderate 
Harm: 
Insignificant 
Stakeholder 
sensitivity: 
Minor to 
moderate 
Reputation: 
Minor 
Regulatory 
compliance: 
Minor 
Goals: 
Minor 

Almost 
certain (5) 

15 
 

NB: A study looking at the impacts 
of the Australian Carbon pricing 
scheme has been conducted, but 
was not reviewed as part of this 
assessment. 

 



 

Appendix F: Adaptation Options Identified by Advisory Group 
 
A workshop for Advisory Group members was held in late June, during which a brainstorm activity was 
conducted to identify creative adaptation options to address key impacts/risks for the University. 
Participants were asked to consider a range of possible adaptation options for the high level impacts 
identified by each group in a prior activity. Groups chose to represent their adaptation option 
brainstorming in different ways, with two groups using a diagrammatic representation and two listing 
adaptation options. These brainstorms of adaptation options are shown below.  

 

Increased Number of Hot Days Group Increased Storm & Rain Intensity Group 

● Heatwave Plan (better governance) 
● Educating Students & Staff on what to do in a heatwave  

● Communication Strategies 

● Partnership (formal) with Bureau of Meteorology 

○ Improved communication of weather information 

● Backup generators (that work) for critical services 

● Blackout Guidance to staff/students 

○ Integration into management plans/training 

● More robust data centres 

● Improving outdoor thermal comfort 

● Risk assess vulnerable buildings and infrastructure 

● Improving buildings with poor/no cooling 

● Better monitoring of heatwaves & impacts on buildings  

● Staff may need to work from home - policy required 

● Consider dedicated cool rooms in case of heat 

○ Is there room for the community? Partner w/ CoM 

● RMIT-provided hats, water, umbrellas 

● Evacuation provisions in case of a heatwave, like fire 

● OH&S Reps training for extreme heat 

● Multilingual information 

● Proper Funding for these Initiatives 

● Build a fund to improve buildings’ heat capacity 

● Business Continuity Planning for heatwaves 

● Update staff emergency/next of kin contacts continually 

 

 

 

 

Long-Term Drying Group Carbon Emissions Reduction Policy Group 

 

 

● Embrace the Global 
○ Offshoring may be an option to reduce costs (although this will 

create other risks) 

● Increase Revenue 

○ More Students 

○ New Programmes 

○ New Modes of Teaching 

● Perform quantitative modelling and confirm 

● Keep Continuing positive interaction with stakeholders 

○ Provide Financial Support 

● Contribution to Public Debate 

○ Reputation 

○ Advocating what the future could look like (policy, tech, 

design) 

 

Advisory Group climate change adaptation options  

  

 
 

 


