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Abstract 

Energy management is a well-established business practice for increasing efficiency, reducing 

costs and improving environmental sustainability. This mixed methods case study identified 

opportunities to optimise energy consumption and proposed energy management strategies 

for an international sports campus in Ireland. The study investigated how employees can be 

engaged to ensure strategy success and how human resources can be balanced between 

energy management and primary duties. Monthly energy use and cost data was analysed to 

identify opportunities to reduce consumption. The results showed the swimming/diving 

facility had the highest energy usage/costs. To gain insight into energy management best 

practice 7 industry experts were interviewed. Recommendations are to establish an energy 

management team, install pool covers, retrofit LEDs, optimise the building management 

system and implement an energy management system at the campus. The results indicate 

employees can be engaged through incentive programs while organisational culture and 

including energy management in job descriptions can help balance resources between energy 

management and primary duties.  
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1. Introduction 
 

1.1 Contextualising the Research  

High energy costs coupled with an increased awareness of the detrimental impact high 

greenhouse gas (GHG) emissions are having on the environment are key issues being faced 

by businesses and organisations globally. Environmental sustainability is the social 

responsibility to conserve natural resources and protect the environment, now and for future 

generations (Yusliza et al., 2019). The UN and EU have developed policies and set targets for 

governments to reduce energy waste and loss through energy efficiency and switching to 

clean and sustainable energy solutions (EPA, 2020; UN, 2021), with the overall aim of reducing 

GHG emissions which damage the environment. As a result, in Ireland the SEAI set targets for 

public sector businesses to improve energy efficiency to help the country to meet EU targets 

(SEAI-a, 2020). Businesses in Ireland must understand their energy consumption, develop 

strategies to improve efficiency and move to renewable energy sources to meet the SEAI 

targets. However, Irish progress towards reducing GHG emissions is currently classed as “very 

poor” (EPA, 2020).  

Energy management is the process of measuring, analysing and optimising energy 

consumption to reduce usage in a facility or building (Smith & Parmenter, 2016). The field of 

energy management has developed around tighter regulation on energy consumption and 

GHG emissions, universities and commercial institutions constantly developing energy-

efficient equipment, and consultants and suppliers launching new services to help businesses 

become more energy efficient (Oung, 2013). Monitoring and gathering baseline data is a 

prerequisite for the development of optimisation strategies (Nourdine and Saad, 2019), while 

also helping to identify unique problem areas faced by specific sites. Optimising energy 
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consumption allows businesses to reduce costs and re-allocate resources to high priority 

areas which will have the highest impact on the overall organisation goals and objectives.  

Sports facilities, by design, have high energy usage/load due to the presence of swimming 

pools, indoor and outdoor pitches and various training and competition facilities that require 

energy resources including heating, cooling and lighting to function (Kellison and Mondello, 

2012). Despite being recognised as sector driven by engineering and scientific research and 

the issue of environmental sustainability emerging as a popular topic of conversation within 

sports-related literature (Bunds, McLeod and Newman, 2020; Kellison and Hong, 2015; 

Kellison and Mondello, 2012; McCullough, Pfahl and Nguyen, 2015; Trendafilova et al., 2014), 

there is a lack of academic study specifically relating to a sporting campus environment and 

the challenges faced within such facilities. In addition, the response of the sporting industry 

to environmental issues has been criticised as weak with the industry prioritising profitability 

over environmental concerns (Miller, 2018; Wilson and Millington, 2020). Nonetheless, 

energy management is a key issue being faced by businesses and organisations globally and 

the use of energy management strategies, to minimise usage while maximising profitability, 

has become common practice.   

1.2 Research Aims & Question 

1.2.1 Aims & Objectives 

This mixed methods study aims to identify opportunities to optimise energy consumption and 

propose strategies for improved energy management on an international sports campus in 

Ireland. A convergent mixed methods design will be used, and it is a type of design in which 

qualitative and quantitative data are collected within the same timeframe, analysed 

separately and then merged at the discussion phase. In this study energy consumption and 

cost data will be used to identify opportunities to optimise energy consumption on an 
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international sports campus in Ireland. A thematic analysis will explore the experiences and 

opinions of energy and sustainability experts at sport and university campus sites in Ireland, 

the UK and the USA to provide information on industry best practices which will inform 

strategies for improved energy management on an international sports campus in Ireland. 

The reason for collecting both qualitative and quantitative data is to gather the information 

required to accomplish the study aim and objectives and answer the research question, 

detailed below. 

In addition, this study attempts to offer an understanding of the unique problem areas for 

energy management data collection and optimisation at the Sport Ireland Campus (SIC). The 

findings from the present study may be used by similar facilities as a reference point when 

assessing their energy consumption and developing energy management strategies, as well 

as identifying areas for further research. 

Six research objectives were identified and will be used to guide the findings and discussions 

chapters: 

1. Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus.  

2. Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

3. Propose strategies for energy management at the Sport Ireland Campus.  

4. Investigate how staff can be engaged to ensure the success of energy management 

plans. 

5. Investigate what measures can be put in place to help balance resources between 

energy management strategies and employees' primary duties. 

6. Identify unique problem areas for energy management data collection and 

optimisation at the Sport Ireland Campus.  
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1.2.2 Research Question 

The research question this study aims to address is: 

“What are the opportunities to optimise energy consumption, and what strategies are 

suitable for energy management at an International Sports Campus in Ireland?” 

1.3 Research Rationale  

This case study aims to identify opportunities to optimise energy consumption propose 

energy management strategies for the SIC, where currently there is no energy management 

team or strategy in place. It will provide baseline energy consumption data, propose energy 

management strategies, and identify challenges faced by the business. This information will 

offer the business an understanding of their current situation and an insight into the steps 

which can be taken to optimise energy consumption, work towards meeting societies 

expectations of reducing the reliance on fossil fuels and positively impacting the bottom line.   

An overview of the various facilities present at the SIC can be found in Appendix A. The SIC is 

operated by Sport Ireland Facilities DAC, whose mission is to continuously improve the 

operation of the facilities to a world-class standard, increasing usage, and providing excellent 

service in a safe environment for athletes and the community (Sport Ireland, 2020). An 

organisation chart is available in Appendix B to highlight the diverse range of stakeholders 

onsite.  

This study adds to existing energy management research, where there is a lack of research 

into the main areas of energy consumption and optimisation opportunities available on a 

sporting campus, which will be discussed in the literature review. The research aims to fill the 

current gap by uncovering new findings, investigating the unstudied areas of employee 

engagement, and balancing human resources between energy management and primary 
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duties, and validating previous energy management research findings within the sports 

sector.  

The results of present study are primarily aimed at a sports campus setting and may be used 

by similar facilities as a reference point when assessing their energy consumption and 

developing energy management strategies. In addition, the methodologies and findings can 

be leveraged by other organisations run in a campus setting, such as universities.  

1.4 Recipients for the Research 

There are three main recipients who can benefit from the present study. First, the SIC senior 

management team can leverage the findings. The research identifies appropriate energy 

management strategies which can be implemented at the SIC to improve energy efficiency on 

campus while also highlighting possible barriers to progress. Second, sport campus operators 

internationally can use the findings as a reference point when assessing their energy 

consumption and developing energy management strategies. Third, the findings will be made 

available to the participants. The findings will highlight similarities and differences between 

industry peers and may provide insights warranting further consideration in a professional 

capacity.  

1.5 Literature Review  

1.5.1 Introduction to Literature Review 

The study focuses on energy management at an international sports campus in Ireland. The 

purpose of this review is to explore the research available relating to energy management as 

it pertains to this study.  This chapter will present an overview of environmental sustainability 

and sport, and energy management in general to provide the reader with an understanding 

of the research topic. The author will then discuss the strategic approach to energy 
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management used campus sites and sporting organisations globally. This will provide specific 

information relating to the research question and secondary data which can be used in the 

discussion chapter to compare to the experiences and actual practices of the research 

participants. This review aims to identify common themes and gaps in the research, revealed 

by the literature, where there is little investigation into energy management in sports campus 

facilities.  

It was possible to identify a gap in the literature relating to energy management in sports 

facilities. A search for “energy management sport” across multiple academic databases 

yielded three relevant results: one specific to implementation of an energy management 

system; one specific to renewable energy sources; and one specific to sports stadia which 

leveraged data from the aforementioned implementation study. A search for “energy 

management sport campus” yielded no results across databases.  Consequently, the search 

was broadened to include environmental sustainability, generic energy management and 

university campus research. Five main themes were identified from the review: 

environmental sustainability in sport; energy management benefits & challenges; energy 

management strategy; energy management in university campus sites, energy 

consumption/sustainability in sport facilities.  

Due to a lack of academic research relating to energy management specifically in sports 

facilities the literature reviewed section 1.5.6 Energy Management in Sporting Facilities is 

predominantly a mix of environmental sustainability and energy consumption research, 

energy management information published by individual sporting organisations in relation to 

their practices, and specific research which is available relating to swimming pools. 
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1.5.2 Environmental Sustainability Sport 

1.5.2.1 Environmental Concerns 

Environmental issues such as climate change, water shortages and pollution are major 

concerns for governments and societies globally. Human activities, such as burning fossil fuel 

for energy production, are significantly contributing to climate change resulting in increased 

air and ocean temperatures, melting ice, rising sea levels, increased rainfall, flooding, and 

drought. By design, sporting facilities and events rely on large amounts of energy, 

infrastructure, and resources to operate successfully resulting in negative impact on the 

environment (McCullough and Kellison, 2016). Moreover, sporting events have been 

negatively impacted by pollution and climate change. Consequently, environmental 

sustainability has become a key feature of corporate social responsibility (CSR) for some 

sporting organisations (Ioakimidis, 2007; McCullough and Kellison, 2016). This results in 

athletes, trainers, executives, and associations publicly committing to change behaviours 

towards energy consumption (Godfrey, 2009; Jenkins, 2012).  

Kellison and Kim (2014), argue that environmental, social, and economic benefits are 

intrinsically intertwined when it comes to pro-environmental initiatives in the professional 

sports sector. The authors found, via semi-structured interviews, that the social aspect is of 

particular importance in this sector to raise environmental awareness and attract new 

customers. However, the response of the sporting industry to environmental issues in general 

has been criticised as weak with the industry perceived to prioritise economic gains over 

environmental concerns (Miller, 2018; Wilson and Millington, 2020). Namely, the IOC were 

critiqued for framing their Olympic Agenda 2020, which addresses environmental 

sustainability, as ‘recommendations’ rather than established polices (Boykoff and 

Mascarenhas, 2016).  
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1.5.2.2 Sport and the Environment 

The carbon footprints of the London 2012 Olympic Games and the Rio 2016 Olympic Games 

were significant (UEFA, 2018), without taking fan travel, facility construction and maintenance 

into consideration. Moreover, the Olympic Games have been affected directly by 

environmental issues in recent years. Prior to the 2008 Beijing Games the Chinese 

government had to implement an emergency plan to mitigate the issue of air pollution. The 

plan included short-term initiatives such shutting down factories surrounding Beijing and 

restricting car usage along with long term strategies including replacing coal with natural gas; 

implementing vehicle emission standards; reforestation and closing cement, lime, and brick 

plants (McLeod, Pu and Newman, 2017). Despite these efforts some athletes were still 

affected and reportedly pulled out due to fears for their health (McLeod, Pu and Newman, 

2017). Similarly, prior to the 2016 Rio Olympic Games it was revealed that every water venue 

was unsafe for humans because of pollution (Boykoff and Mascarenhas, 2016).  

The future of the Olympic Winter Games and Paralympic Winter Games is in question because 

of global warming on climate change. Research examining previous host cities found that in 

the current high emissions scenario, only ten of 21 locations remain climate reliable for the 

Olympic Winter Games in the 2050s, falling to eight in the 2080s, whereas only eight are 

reliable in 2050 and four in 2080 for the Paralympic Winter Games (Scott et al., 2018). This 

suggests that sporting events are directly impacted by environmental issues. As a result, 

adapting to environmentally friendly practices and risk mitigation in terms of event impact 

are key issues for the sports industry.  

1.5.2.3 Sports Industry Response 

As the body responsible for major international football, FIFA sets high sustainability 

standards for tournament host nations. Qatar, FIFA World Cup 2022TM hosts, committed to 
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delivering a fully carbon-neutral event by implementing leading sustainable building 

standards, water and waste management procedures and low-emission initiatives (FIFA, 

2019). Specific environmental objectives relating to sustainable building, GHG emissions, 

water production and use, air pollution and waste generation were developed to meet 

national, FIFA and UN standards as part of the official event sustainability strategy. 

European Athletics and the French Tennis Federation have developed similar guides for 

hosting sustainable events focusing on three areas: People, Planet, Profit (Appendix D Table 

D1) and Social, Environmental, Economics, respectively. Further, the Federation signed a 

contract in 2015 with an energy partner to guarantee the electricity for the French Open 

would be obtained from 100% renewable sources, mainly solar and hydro (UEFA, 2018). It is 

evident that generating revenues and reducing costs are key sustainability benefits for 

sporting organisations, further to social and environmental gains.  

Sporting organisations have access to unique resources such as national and international 

events, stadiums, relationships with sponsors and the media, and access to professional 

athletes which can be leveraged to generate awareness of environmental issues. While it is 

not an objective of this study, the SIC is in a unique position to generate awareness of 

environmental sustainability in Irish society.  

1.5.3 Energy Management  

1.5.3.1 Energy Management  

Energy management is the process of assessing and optimising energy consumption to reduce 

demand within a facility (Oung, 2013). A list of energy industry terms and their definition 

which will be used throughout this study can be found in Appendix D Table D2. Energy 

management strategies vary in terms of costs, resources required and benefits (Smith & 

Parmenter, 2016). As a result, businesses must prioritise projects based on budget, resources, 
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and potential impact. Appendix D Table D3 provides an overview of the Energy Management 

principles and strategies with the corresponding expected cost, time to implement, 

complexity, and benefit. 

From a business point of view, the main strategies involved in energy management revolve 

around the principles of reducing consumption by downsizing or eliminating end-use, 

increasing efficiency, and utilising alternative energy sources (Smith & Parmenter, 2016).  

1.5.3.2 The Need Energy Management  

EU Member States are adopting energy efficiency policies with the implementation of the 

Clean Energy initiative (Appendix E), at a time when citizens are increasingly aware of 

environmental challenges and eager to benefit from policies that bring social and economic 

advantages (The Coalition for Energy Savings, 2018). There is a need for the government, 

businesses, and individuals to be more energy-efficient to ease the depletion of natural 

sources and for Ireland to achieve EU 2030 targets for a 40% reduction in GHG emissions 

(SEAI-a, 2020). Moreover, for businesses, the inefficient use of energy is expensive and 

increasingly unsustainable. Businesses can proactively reduce consumption and costs using 

energy management strategies (Smith & Parmenter, 2016).  

1.5.3.3 Energy Management Benefits 

The benefits of energy management are widely documented and include reduced energy and 

operational costs, improved working conditions and a positive impact on business reputation 

among peers and within society (Ambariyanto, Utama and Purwanto, 2018; Byrne, Barrett 

and Kelly, 2014; Haider et al., 2019; Jadhav et al., 2017; Kozusznik et al., 2019; Muhammad 

and Sapri 2010). Energy is not a fixed cost, therefore any reduction in energy consumption 

will have a positive impact on business finances.  In fact, businesses can save approximately 

10% off their energy bills through implementing low or no-cost energy efficiency processes 
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(SEAI-a, 2021). However, the increasing trend in the cost of energy can offset some of the 

potential financial savings. Nonetheless, the benefit can be identified as costs avoided by the 

business (Byrne, Barrett and Kelly, 2014). As this is a major benefit for businesses, identifying 

opportunities to optimise energy consumption was identified as research objective two.  

Successful energy management can lead to an increase in operational efficiency, improved 

employee well-being and increased productivity (Haider et al., 2019; Jadhav et al., 2017; 

Kozusznik et al., 2019; Smith & Parmenter, 2016). Moreover, being a leader in energy 

efficiency can provide a competitive advantage and USP for businesses (Almenhali 2019; 

Byrne, Barrett and Kelly, 2014; Jenkins, 2012; Trendafilova, Babiak and Heinze, 2013). This 

concept is intriguing in that energy management is seen not only an operational matter but 

also a strategic lever for senior management to exploit for superior performance relative to 

competitors. 

1.5.4 Energy Management Strategy 

1.5.4.1 Strategy 

Robust energy efficiency strategies are vital to achieving key energy management goals, 

including reducing energy costs and addressing environmental issues (IEA, 2019). The 

simplest strategy used in energy conservation involves a three-step method that can be 

utilised by any business. This includes recording energy usage, identifying strategies to save 

energy and assessing the effectiveness of the implemented plan (Nourdine and Saad 2019; 

Nižić, Grdić and Hustić, 2017; Ejaz et al. 2017). However, this view somewhat underestimates 

the importance of human behaviours to the success of energy management plans, at both 

employee and management levels; and any barriers which may limit success.  

A more complex approach is presented by (Oung, 2013) in the form of a Plan-Do-Check-Act 

Cycle (Figure 1) for energy management. The author also advocates the view that any 



  

Page | 21 
 

strategies implemented should relate to the profitability of the business. This cycle allows 

teams to continuously access and monitor progress which allows strategies to evolve and 

improve over time. It involves engaging all employees and managing expectations, measuring 

baseline consumption, defining objectives, auditing, developing a plan, overcoming 

resistance and barriers, integrating energy into business processes and policies while 

continuously reviewing progress to identify opportunities or issues (Oung, 2013). This 

approach is much more rigorous and involves constant communication with management and 

staff at each step, which also providing opportunities to overcome barriers to success. 

 
Figure 1: Plan-Do-Check-Act Cycle      

Note. Source: Adapted from Oung (2013) 
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1.5.4.2 Management Commitment 

Research indicates that energy management strategies will not succeed without commitment 

from senior business managers (Byrne, Barrett and Kelly, 2014; Oung, 2013; Smith & 

Parmenter, 2016; Yusliza et al., 2019). Consequently, the first strategic step is to convince 

management of the need to prioritise energy management within the overall company 

objectives and to invest in process in terms of time and money. This may require not only the 

presentation of facts, figures and costs relating to present consumption levels, but also 

projected savings to help address organisational barriers (Oung, 2013; Smith & Parmenter, 

2016). A study of SMBs in the USA found that endorsement from top operations managers 

significantly increased the adoption of energy-efficiency initiatives amongst staff (Blass et al., 

2014). 

 An energy management policy is developed by senior management, which outlines the 

organisation’s intentions toward improving its energy management (Smith & Parmenter, 

2016). Research indicates it is necessary for an energy manager and energy management 

team to be appointed and made responsible for ensuring the energy management policies 

and plans are effective and accepted by staff members (Byrne, Barrett and Kelly, 2014; Oung, 

2013; Smith & Parmenter, 2016; Yusliza et al., 2019). By delivering the research objectives the 

researcher aims to provide information to help gain management commitment to energy 

management at the SIC. 

1.5.4.3 Baseline Data 

The day-to-day management of energy requires an in-depth understanding of how the 

organisation consumes energy and identifies direct causes of energy demand (Oung, 2013). A 

review of baseline energy consumption is used to collect detailed information from utility 

bills, lighting systems, HVAC systems, and any equipment which has a submeter for energy 
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usage (Smith & Parmenter, 2016). This process establishes baseline data for project success 

to be measured against (Ahmed et al., 2009; Ali, 2018; Buchmann et al., 2013; Byrne, Barrett 

and Kelly, 2014; Gul and Patidar, 2015, Smith & Parmenter, 2016). As a result, the energy 

management team can identify possible areas for energy and cost savings. This process 

ensures decisions are made based on data and allows for the success of energy saving 

strategies to be measured. As a result, delivering baseline data was identified as research 

objective one as it is a critical step for energy management strategy success. 

Building Management Systems (BMS) are excellent sources of energy usage data and provide 

a level of granularity for specific resource consumption (Aldrich & Parello, 2010). Research 

based on a university campus in the UK leveraged electrical, gas and water consumption data 

from meters already present on campus to investigate consumption patterns term over term 

(Gul and Patidar, 2015). In addition, the use of graphs to illustrate data relating to the energy 

consumption of buildings is often seen as more efficient and easier to understand by the user 

than statistical analysis, where energy consumption data is collected and then represented in 

the form of bar graphs (Ahmed et al., 2009; Buchmann et al., 2013; Byrne, Barrett and Kelly, 

2014); scatter diagrams (Gul and Patidar, 2015), or time series (Younger, 2007). The process 

of gathering baseline data can be performed without deploying any specialised 

instrumentation and used a starting point for projects which can be scaled as funding is made 

available (Aldrich & Parello, 2010; Gul and Patidar, 2015; Smith & Parmenter, 2016). Based on 

these insights this research study will not utilise any specialised instrumentation.  

Further to the traditional approach of analysing energy consumption data Gul and Patidar 

(2015) used semi-structured interviews in a university setting. This allowed the authors to 

identify human perspectives and behaviours relating to energy management which would not 
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be identified in an energy audit.  This revelation helped to guide the research methodology 

of the qualitative aspect of this study. 

1.5.4.4 Energy Management Initiatives 

Businesses commonly execute energy management initiatives; ranging from lower benefit, 

low cost, low complexity to higher benefit, high cost, high complexity; based on their budget, 

resources, and business priorities. Several common strategies are outlined below. 

First, existing buildings and facilities have an enormous potential for energy saving via 

retrofitting to improve efficiency (Ouyang et al., 2011; Smith & Parmenter, 2016), however 

this will involve capital expenditure. Upgrading to energy-efficient HVAC systems, replacing 

existing bulbs with energy-saving LED lighting and new insulation will improve the energy 

efficiency of existing buildings and consequently decrease utility bills (Ouyang et al., 2011; 

Smith & Parmenter, 2016). LED light bulbs use approximately 85% less electricity than 

traditional bulbs and switching halogen light bulbs to LEDs can cut lighting costs by up to 80% 

(Electric Ireland, 2019, Orejón-Sánchez, Hermoso-Orzáez and Gago-Calderón, 2020; Suresh, 

Salis and Shailesh, 2019). Utility company incentives and government grants may be available 

to businesses to support retrofitting projects. Specifically in Ireland, SEAI grants (Appendix F) 

are available for businesses spending over €250,000 per annum on energy and who are 

seeking to implement energy saving projects.   

Second, when planning new projects under energy management principles, business 

decisions are made based on the energy efficiency of the completed facilities including a 

requirement for renewable energy sources, as well as the availability of energy-efficient 

building materials and practices (Smith & Parmenter, 2016).  

Third, educating employees/site users on energy efficiency can result in immediate changes 

in behaviours with the adoption of energy-efficient practices and a subsequent improvement 
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in workplace sustainability and reduced overheads (Haider et al., 2019; Jadhav et al., 2017; 

Kozusznik et al., 2019; Smith & Parmenter, 2016).  

Fourth, BMS optimisation is regarded as one of the quickest and cost-effective methods of 

reducing energy consumption within buildings (Gul and Patidar, 2015; Kayo and Suzuki, 2016, 

Smith & Parmenter, 2016). It may be possible to change the way a building is used, while still 

provide the same levels of comfort to users without upgrading any equipment (Kayo and 

Suzuki, 2016; Gul and Patidar, 2015). BMS optimisation has the potential to reduce electrical 

consumption by 13% in a campus setting (Kayo and Suzuki, 2016;).  

Fifth, the installation of renewable energy sources allows businesses to lower their GHG 

emissions and reduce their dependence on fossil fuel energy sources. Traditional renewable 

energy sources include solar, wind, biomass, and geothermal with solar photovoltaic (PV) 

accounting for 60% of all renewable capacity additions through 2025 and wind providing 

another 30% (IEA, 2020). Solar PV suppliers in Ireland estimate a payback period for 

commercial PV of 6-10 years, with the return in reduced electricity bills being between 9-18% 

(CubicM3, 2021). There is a lack of academic research into to support this claim and research 

into renewable energy sources in Ireland in general.  

1.5.4.5 Employees & Energy Management  

The importance of the role staff play in the success of energy management strategies is a 

raised in textbooks (Oung, 2013; 2016; Smith & Parmenter, 2016), energy management 

literature (Haider et al., 2019; Jadhav et al., 2017; Kozusznik et al., 2019), campus-based 

literature (Ambariyanto, Utama and Purwanto, 2018; Gul and Patidar, 2015) and sports-based 

literature (Bryne, Barrett and Kelly, 2014; Carbon Trust, 2008). However, research carried out 

in Turkey indicates that 58% of businesses surveyed had no staff awareness program in place, 

of those that did most reported that signs to encourage staff to turn off lights or equipment 
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was the only measure in place (Ates & Durakbasa, 2012). Similarly, in a Danish study 44% of 

businesses surveyed aimed to engage employees using passive written communications such 

as posters and notice board bulletins only (Christoffersen et al., 2006). Most recently in India, 

only 34% of service industry managerial employees reported engaging in activities which 

reduced energy consumption such as turning off monitors when not in use and turning off 

ACs at the end of office hours (Patil and Sarode, 2019). This highlights a gap between the 

theory and everyday business best practice. Therefore, investigating how staff can be 

engaged to ensure the success of energy management initiatives was identified as a research 

objective four.  

1.5.5 Energy Management in a Campus Setting 

In relation to energy management in a campus setting, much of the current research is based 

on a university setting but the information is still relevant to this study as similar issues prevail. 

A campus scenario provides complexity as it is made up of numerous buildings designed for 

different purposes and uses (Ambariyanto, Utama and Purwanto, 2018; Muhammad and 

Sapri, 2010). This complexity is even greater if the buildings/facilities were developed at 

different periods in time, using different energy efficiency guidelines (Gul and Patidar, 2015; 

Kayo and Suzuki, 2016; Muhammad and Sapri 2010; Smith & Parmenter, 2016). This suggest 

that a ‘one size fits all’ approach to energy management in a campus setting may not be a 

realistic way to achieve long term efficiency gains given differences in the age, current level 

of efficiency and use of the buildings. 

Riddell et al. (2009) assessed energy use at a university in the US using monthly electrical, gas 

and oil consumption for a year to identify baseline data. One challenge highlighted by the 

authors was that the size and complexity of the campus site made it difficult to quantify the 

areas of use of energy on campus (Riddell et al., 2009). The study looked at overall usage 
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which would allow the data to be used to compare campus-wide performance year over year. 

The research could have provided more depth of knowledge had submeters, which were 

present at individual buildings, been leveraged for the study. This would have provided 

baseline date for the success of specific energy saving strategies to be measured. 

Organisations with large stock of buildings, such as a campus setting, should not only be 

concerned with the overall energy consumption but also the energy consumption of 

individual buildings (Muhammad and Sapri 2010). This allows for a baseline to be set; the 

identification of areas for improvement; prioritisation of projects; and measuring the success 

of projects. Energy management strategies, using energy consumption is a key metric for 

success, can help campus sites to significantly reduce their energy consumption and costs (Gul 

and Patidar, 2015; Muhammad and Sapri 2010; Riddel et al., 2009). 

Universities globally are undertaking energy management projects as part of their wider 

environmental sustainability strategies (Boston University, 2021; University of Melbourne 

Sustainability, 2020; UCC, 2019). UCC, Ireland was the first third-level institution in the world 

to implement achieve the ISO 50001 energy management standard. Reducing energy 

consumption is a major goal within sustainability efforts because it not only reduces GHG 

emissions but also reduces operating costs which positively impacts to the universities 

financial position (Boston University, 2021). Common areas of focus are building automation 

optimisation including motion sensors and timers, HVAC upgrades, lighting retrofits and solar 

PV installations for electricity and hot water supply (Boston University, 2021; University of 

Melbourne Sustainability, 2020; UCC, 2019). The scale of projects in a campus setting is 

highlighted by projects such as lighting retrofits at Boston University which involved replacing 

26,000 fixtures with LEDs (Boston University, 2021) and the installation of 7,000 solar panels 

across 21 locations at the University of Melbourne (University of Melbourne, 2020). Some 
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universities fund their efforts in part using loans (Boston University, 2021; University of 

Melbourne, 2020) and SEAI grants in Ireland specifically (UCC, 2019). 

Research indicates that while individuals are aware of energy efficiency practices in a campus 

setting, the awareness of conserving energy still needs to be improved; where awareness of 

turning off lights is much better than awareness of turning off heating/cooling systems 

(Ambariyanto, Utama and Purwanto, 2018) or PCs (Gul and Patidar, 2015). This further 

highlights the importance of engaging employees when executing energy management 

strategies. Some of the barriers to efficiency on university campus sites are a lack of resources 

in terms of finance, time, and manpower (Gul and Patidar, 2015). Automation could be used 

to overcome some of the resource challenges, in the form of timers and motion sensors, to 

turn off HVAC and lighting in a room when not required (Harris, 2012; Gul and Patidar, 2015; 

Smith & Parmenter, 2016). This would require retrofitting existing buildings and ensuring 

future buildings are designed with automation in mind.  

1.5.6 Energy Management in Sporting Facilities 

1.5.6.1 Sporting Facilities 

Energy use in buildings accounts for approximately 40% of total worldwide energy use 

(Berardi and Soudian 2018; Hong et al. 2018; Uribe et al. 2018). Sports facilities including 

arenas, professional training facilities and stadia, consume large quantities of non-renewable 

energy and impact major loads on energy resources, much of which is produced by fossil fuels 

(Almenhali, 2019; Kellison and Mondello, 2012; McCullough and Kellison, 2016). To illustrate, 

it is estimated that an international football stadium consumes up to 80MW of power over 

the duration of one game, the equivalent of 8000 homes in the same time frame (Lucas, 

Pinheiro and Rama, 2017; Fried and Kastel, 2020).  
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Energy management is a strategic lever which can help the sporting sector reduce its impact 

on the environment and reduce costs (Almenhali, 2019; McCullough, Pfahl and Nguyen, 

2016). Many strategies require capital investment and human resources for successful 

execution. Consequently, organisations must prioritise environmental strategies based on 

budget, resources and potential impact when establishing short-term and long-term goals 

and objectives.  

Byrne, Barrett and Kelly (2014) studied the implementation of ISO 50001 energy management 

system at the Aviva Stadium in Dublin, Ireland. The ISO 50001 is an international accreditation 

developed for organisations committed to conserving resources and managing their 

environmental impact while improving the bottom line through energy management (SEAI-b, 

2020). ISO 50001 provides a framework of requirements for organisations to develop a policy 

for more efficient use of energy; fix targets and objectives to meet the policy; use data to 

better understand and make decisions about energy use; measure the results; review how 

well the policy works; and continually strive to improve energy management (SEAI-b, 2020). 

Byrne, Barrett and Kelly (2014) identified a lack of submetering as a major barrier to 

accurately forecasting energy consumption. As a result, the team invested considerable 

budget installing a sub-metering system and a web-based monitoring system to monitor data 

(Byrne, Barrett and Kelly, 2014). This data was used to develop and prioritise energy 

management strategies using the ISO 50001 framework. The strategies employed, energy 

costs decreased, and operational efficiencies increased, while the accreditation also allowed 

the stadium to meet UEFA host venue standards (Byrne, Barrett and Kelly, 2014). In addition, 

it is estimated that over €1m in potential energy costs were saved over four years (Byrne, 

Barrett and Kelly, 2014). The evidence presented by the authors relating to the importance of 



  

Page | 30 
 

submetering undermines the simplistic view that successful energy management plans can 

be built on as little information as utility bills (Energy Star, 2013).  

The National Hockey League (NHL) in the U.S. was among the first sporting bodies globally to 

implement sustainable business practices across its league by launching NHL Green in 2010 

(Kellison and Kim, 2014). In 2014, the NHL released their first sustainability report, which 

included baseline data using GHG emissions and energy usage as the key metrics in evaluating 

energy efficiency and gained recognition from the UN (Johnson and Ali, 2018). While the 

direct causes of energy demand in arenas were identified, it was not possible to determine 

the exact distribution of energy in all cases due to a lack of submetering. Nonetheless, this 

report allowed the NHL to identify baseline energy consumption metrics and subsequently 

develop energy management strategies (NHL, 2014; Ali, 2018). Their strategies revolved 

around goal setting, reducing demand, increasing efficiency, and installing on-site alternative 

energy. Alternative energy sources are supplying 20%-30% of the energy required for games 

and efficient BMS systems are yielding 10-20% energy reductions (NHL, 2018). In 2018, the 

NHL released their second sustainability report with updated 5-year goals, reinforcing their 

long-term commitment to sustainability.  

Similarly, the NFL aims to improve energy efficiency in all areas of its business by using 

resources efficiently and minimizing waste through the NFL Green program (Appendix Y). 

Unlike the NHL, they have not published a public sustainability report. The lack of a public 

sustainability report poses a risk in that the organisations commitment to the environment 

could be seen as superficial. However, at club level, The Philadelphia Eagles are leading the 

way with high-tech energy management strategies, including powering their stadium 

exclusively from renewable sources (Ciletti et al., 2010). The Club publishes an annual 

sustainability report. Automated lighting systems save the Club over $50,000 a year through 
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automated lighting shutdowns when a room is not in use, while switching from electric to gas 

heating saves over €150,000 a month (Philadelphia Eagles, 2018). As a result of their efforts, 

the facility was awarded the LEED Gold Certification (Appendix G) in 2018. 

There are practical challenges faced by sporting organisations in the execution of successful 

energy management plans. Sports sector projects are particularly challenging due to the scale 

of facilities and wide range of business priorities (Almenhali, 2019) such as hosting world class 

events, shareholder expectations and season ticket holders’ expectations. A lack of 

knowledge, the age of the facility and limited funding reportedly prevent sports facility 

managers from adopting environmentally sustainable strategies (Almenhali, 2019; Elmualim 

et al., 2010). This highlights the importance of gaining management commitment to the 

process and providing accurate data in terms of consumption and savings to link plans to 

profitability. In terms of data collection, a lack of submetering is a barrier faced by sporting 

organisations leading to the use estimated data which raises questions around accuracy 

(Byrne, Barrett and Kelly, 2014; NHL, 2014). Organisations must identify and address any such 

challenges before the implementation of energy management plans if they are to be viable 

and successful long term. Due to the diverse range of challenges faced by sporting facilities 

research objective six aims to identify specific challenges at the SIC to mitigate against any 

barriers to success.  

1.5.6.2 Swimming Pools 

Compared to other sports facilities, swimming pools have a higher energy demand due to 

activities including circulation, the treatment of water and air and the major issue, heating 

(Kampel et al. 2013). A review of energy performance of aquatic facilities in Australia 

concluded that aquatic centres consume around seven times more energy than a commercial 

office building (Rajagopalan, 2014). Moreover, sports facilities with indoor swimming pools 
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have 84% higher energy consumption than those without (Beusker, Stoy and Pollalis, 2012).  

This indicates even small improvements in efficiency could bring large gains for such facilities. 

Common areas of high consumption at swimming pools are space heating and ventilation, 

water heating and lighting (Carbon Trust, 2008). Based on the research available it is expected 

that the National Aquatic Centre (NAC) will have the highest energy demand at the SIC. 

Water heating is essential not only for the efficient operation swimming pools, showers and 

other facilities within the buildings but also for a comfortable environment for users (Carbon 

Trust, 2008). Pool water optimal temperature differs depending on use (Table D4), therefore 

reducing the temperature to conserve energy is often not an option. Traditionally, heating of 

pool water is carried out using a heat exchanger to transfer heat from the primary heating 

system, sometimes via heat recovery systems, to pool water. Modern heating technologies 

used for indoor swimming pools include heat pumps, solar panels, heat recovery, geothermal, 

and congregation technologies (Li et al., 2021; Styles, Schönberger and Galvez, 2017).  

Heat loss, via the evaporation of pool water, is a major contributor to high energy demand 

(Carbon Trust, 2008; Johansson and Westerlund, 2001; Kampel et al. 2013). As a result, solid 

pool covers are commonly used to reduce energy consumption out of hours (Styles, 

Schönberger and Galvez, 2017). It is necessary to train staff to use covers properly to achieve 

maximum energy savings of between 10-30% of total pool use (Carbon Trust, 2008).  

Carbon Trust (2008) reported that lighting can account for up to 16% of swimming pool energy 

consumption. This provides an opportunity to reduce energy demand and costs by installing 

efficient LED light fittings. Moreover, the use of timers, motion sensors and variable lighting 

settings can result in a further decrease in energy consumption (Styles, Schönberger and 

Galvez, 2017).   
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1.5.7 Energy Management Challenges 

Despite the apparent simplicity of the ideals underpinning energy management; use less 

energy, more efficiently from sustainable resources; there are caveats in the business world. 

Research indicates that increasing energy efficiency will reduce the total energy consumed 

per unit of output, while it may or may not reduce overall energy consumption (Greening, 

Greene and Difiglio, 2000; Oung, 2013; Seebauer, Kulmer and Fruhmann, 2019; Su, 2019). 

Moreover, the concept of a rebound effect is widely documented in relation to energy 

efficiency.  This concept implies that as users gain benefits from energy efficiency, they 

change their energy usage behaviours subsequently increasing their usage. As a result, energy 

management plans often result in lower energy savings than engineering-based estimates 

predict (de la Rue du Can, McNeil and Leventis, 2017). It can be concluded that the change in 

behaviour due to a rebound effect directly contradicts the values underpinning energy 

management. This further highlights the need to promote encourage energy efficient 

behaviours among staff. 

The SEAI reports that 65–70% of barriers to implementing energy management in business 

are organisational barriers, including time, resources and access to funding. Facilities 

managers identify a lack of understanding, focus and commitment of senior executives in 

appreciating the opportunities, threats and need for strategic leadership and direction in 

driving successful energy management strategies (Elmualim et al., 2010). The issue of 

balancing financial and environmental objectives raised in sport industry-specific studies 

(Miller, 2018; Wilson and Millington, 2020). A major challenge, highlighted by the energy 

management teams in the sports industry is balancing resources between energy 

management strategies and employees’ primary duties i.e., the ongoing maintenance of 

facilities and the hosting of large-scale events (Almenhali, 2019; Byrne, Barrett and Kelly, 
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2014; Parker, 2010). There is a lack of research relating to how this challenge can be 

addressed, therefore if was identified as research objective five. 

1.5.8 Conclusion 

Climate change and environmental issues are changing the world and sport is directly 

impacted. The literature review explores the relationship between sport and the 

environment, and the strategies implemented by sporting organisations and campus sites to 

mitigate the impact their facilities have on the environment, be socially responsible and 

protect their revenue streams.  

The literature review also details research in the area of energy management and provides 

an overview of energy management strategy.  This confirmed the need to gather and analyse 

baseline data, using quantitative methods, to identify priority areas for energy optimisation, 

subsequently informing objectives one and two of this study. The decision to use non-

statistical analysis to achieve objective one was made based on the point, revealed by the 

literature, that non-statistical data can be easier to understand by stakeholders. 

The literature reveals that sporting organisations face similar challenges to those raised in 

generic studies and university specific literature. Despite the challenges noted, it is evident 

that university campus sites and sporting organisations are successfully developing 

sustainable energy strategies and that reducing costs is a motivational factor further to 

environmental benefits.  The literature reveals that energy management in university settings 

is one part of wider environmental sustainability efforts.  

The literature has revealed there are many strategies being used in campus-based and 

sporting organisations from improving efficiency through upgrades including HVAC, lighting, 

metering, and timers/motion sensors to investing in solar PV/wind energy to decrease 

dependence on non-renewable energy sources. As the research study aims to explore best 
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practices further, this review assisted with the decision to select semi-structured interviews, 

a qualitative research method, to help deliver objectives three, four and five of this study. As 

a result, an overall mixed methods approach was identified as most appropriate, which will 

be discussed further in Chapter 2.  

It is evident that energy management not only fosters pro-environmental practices but also 

leads to a significant reduction in energy-related costs (Byrne, Barrett and Kelly, 2014; Schulze 

et al., 2016; Nizetic, 2016; Nourdine and Saad, 2019). However, there is a lack of academic 

research into how employees can be engaged to ensure the success of energy management 

strategies and how businesses can balance resources between employee’s primary duties and 

energy management initiatives. This study aims to bridge that gap through objectives four 

and five.  

While investigating energy management strategies used by sporting organisations it is 

possible to identify a gap in the academic literature relating to energy management practices 

at not only sport campus facilities but also sports facilities in general. This study will aim to 

bridge that gap by identifying opportunities to reduce energy consumption and propose 

appropriate energy management strategies for use in sporting facilities, specifically examining 

a sports campus in Ireland.  
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2. Methodology 

2.1 Introduction to Research Methodology 

The methodology used in this study was exploratory and mixed in nature, combining both 

qualitative and quantitative data, analysis, and interpretation to achieve different research 

objectives. This chapter details the decision-making process adopted by the researcher to 

identify the most appropriate methods and techniques to use to answer the research 

question; deliver the research objectives; and provide valid and reliable results. Creswell and 

Creswell (2018) promote the use of multiple validity and reliability procedures to enhance the 

researcher’s ability to assess the accuracy of their findings and convince readers of that 

accuracy. The steps taken to foster validity and reliability will be discussed at relevant points 

in the Methodology and Results chapters.  

The Research Onion was chosen as the model to underpin the choice of research methods for 

this study. Saunders, Lewis and Thornhill (2016) developed the concept of the Research Onion 

(figure 2) as a guide to the decision-making process required when developing a research 

methodology. This ranges from high-level philosophical considerations to practical data 

collection and analysis options and is a common approach taken by business students 

(Melnikovas, 2018). Using the Research Onion as a guide, the researcher addressed the areas 

of research philosophy, approach to theory development, methodical choice, strategies, time 

horizons and techniques and procedures.  
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Figure 2: The Research Onion     

Note. Source: Saunders, Lewis and Thornhill (2016) 

 

2.1.1 Research Design 

The research design depends on the question which the study aims to answer and the 

research objectives (Creswell and Creswell, 2018; Saunders, Lewis and Thornhill, 2016). 

Research can be designed to achieve, one or a combination of, exploratory, explanatory, 

descriptive, explanatory, or evaluative results. When choosing a research design the 

researcher took the nature of the research question and objectives, reiterated below, into 

consideration. 

Research Question: 
“What are the opportunities to optimise energy consumption, and what strategies are 

suitable for energy management at an International Sports Campus in Ireland?” 
 

Research Objectives: 

1. Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus.  
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2. Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

3. Propose strategies for energy management at the Sport Ireland Campus.  

4. Investigate how employees can be engaged to ensure the success of energy 

management plans. 

5. Investigate what measures can be put in place to help balance resources between 

energy management strategies and employees' primary duties. 

6. Identify unique problem areas for energy management data collection and 

optimisation at the Sport Ireland Campus.  

As a result of reviewing the research question and objectives, a combination of descriptive 

and exploratory designs was selected to answer the research question. The purpose of a 

descriptive research design is to gain an accurate profile of situations (Saunders, Lewis and 

Thornhill, 2016). Using this approach allowed the researcher to collect quantifiable 

information on energy consumption for statistical analysis. This aspect of the design helped 

the researcher achieve research objectives one and two. Exploratory research is used where 

there is a lack of research in an area or certain areas of a research topic have not been 

examined previously (Creswell and Creswell, 2018). This study was exploratory in nature, in 

that it aimed to gain insights relating to the research topic from the literature review and 

interviewing industry experts to help achieve research objectives three, four and five. A 

combination of both designs helped to achieve objective six.  

An explanatory design is commonly used to build on pervious results to explain them further.  

Explanatory was not chosen for two reasons. First, there was a lack of previous research in 

this area and second, this approach aims to build causal relationships between variables 

which this was not a concern of this study. Evaluative studies aim to find out how well 
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something works which was not an objective of this study and so was rejected as a possible 

design. 

2.1.2 Research Philosophy 

An exploration of philosophical concepts assists in the development of the overall research 

strategy (Eriksson and Kovalainen, 2008), and is the first step in the Research Onion decision 

making process (Saunders, Lewis and Thornhill, 2016). In business and management research 

there are five major philosophies: positivism, critical realism, interpretivism, postmodernism 

and pragmatism (Saunders, Lewis and Thornhill, 2016).  Each philosophy refers to a system of 

beliefs and assumptions that guide a researcher as they develop knowledge in a particular 

area (Saunders, Lewis and Thornhill, 2016).  

The positivist approach was deemed unsuitable as the researcher was not using existing 

theory to develop, test and confirm hypotheses. While this approach can be used to quantify 

qualitative data, it is well suited to the methods used for performing quantitative research 

with large sample sizes (Saunders, Lewis and Thornhill, 2016). Critical realism was not an 

appropriate approach as this research study did not focus on identifying the underlying causes 

through which social structures shape day-to-day organisational life. Postmodernist 

researchers aim to question accepted ways of thinking and highlight marginalised views 

within organisations, emphasising the role of language and of power relations (Saunders, 

Lewis and Thornhill, 2016). This type of research challenges organisational concepts and 

processes and explores which viewpoints are excluded and why which was not a concern in 

this study, therefore it was disregarded. Interpretivism was considered as a possible approach 

to use in this study. The aim of interpretivist research is to gather data based on the 

interviewee experiences and subjectively interpret it (Saunders, Lewis and Thornhill, 2016). 
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However, this would achieve some but not all the research objectives, therefore it was 

rejected. 

Having explored the five major philosophies, pragmatism was chosen as the most appropriate 

approach. Pragmatism asserts that the research problem and question are the most 

important determinants of the research design (Saunders, Lewis and Thornhill, 2016). For this 

reason, a pragmatist approach to mixed methods research design afforded the researcher the 

freedom to use any of the methods, techniques and procedures traditionally associated with 

qualitative or quantitative research to address the research problem and question being 

investigated (Creswell and Creswell, 2018). Moreover, this research study aimed to provide 

practical recommendations that inform future practice, which is a central to the pragmatist 

perspective. 

2.1.3 Approach to Theory Development  

In business and management research induction and deduction are two of the major research 

approaches (Saunders, Lewis and Thornhill, 2016). The pragmatic, mixed methods nature of 

this study allowed the researcher to draw on the strengths of both approaches to achieve the 

research aims and objectives. The quantitative aspect of this study required an inductive 

approach, beginning with primary data collection which was then analysed to identify findings 

(Melnikovas, 2018; Creswell and Creswell, 2018; Saunders, Lewis and Thornhill, 2016). The 

qualitative aspect of this study required a deductive approach, which was driven by the 

researcher’s analytical interest in the area, analysing the data to answer specific research 

questions (Braun and Clarke, 2006), revealed by the literature review.  

2.1.4 Methodical Choice 

Methodical choice determines the use of quantitative or qualitative methods or a mix of both. 

These research methodologies can be distinguished using open-ended or closed-ended 
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questions, numeric or nonnumeric data analysis techniques and the statistical or thematic 

interpretation of the results (Creswell and Creswell, 2018).  A comparison between these 

methods can be found in Appendix Table D5. Mixed methods research studies are complex to 

plan and conduct. They require careful planning to describe all aspects of the research. As a 

result, mixed methods research requires greater resources and time than those needed to 

conduct a single method study (Creswell and Creswell, 2018). This study used a mixed 

methods approach. 

In mixed methods research both quantitative and qualitative data are collected, analysed and 

interpreted to answer the research question. The data can be integrated during the data 

collection, analysis, or discussion phase. In this study the data was integrated at the discussion 

phase. This strategy compliments the pragmatic philosophy and is based on the assumption 

that collecting diverse forms of data provides a more comprehensive understanding of the 

research problem than qualitative or quantitative methods alone (Creswell and Creswell, 

2018). While there are many situations, some complex, which necessitate the use of mixed 

methods, in this research study the approach was taken simply to allow the researcher to 

answer the research question by using quantitative and qualitative methods to achieve 

different research objectives. 

Quantitative research involves the measurement and analysis of numerical data. This method 

is commonly used to analyse performance data (Creswell and Creswell, 2018). Using 

quantitative methods allowed the researcher to identify baseline energy consumption data 

at the SIC as per the research objectives. Raw data was available from electricity meters and 

utility cost data present at the SIC, making this a pre-determined aspect of the study.  

Qualitative research involves collecting and analysing written or spoken words and is 

commonly used when the research aim and objectives are exploratory in nature. This method 
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is often viewed as the most effective way of guiding participants through the research topics 

and revealing important information about human and organisational behaviour (Saunders, 

Lewis and Thornhill, 2016). Using qualitative methods allowed the researcher to fill in the gaps 

where research is lacking in relation to energy management strategy and challenges at a 

sport/campus site.  

2.1.5 Strategy 

The Research Onion suggests that experiment, survey, archival research, ethnography, action 

research, grounded theory, narrative inquiry and case study are the main options for research 

strategy (Saunders, Lewis and Thornhill, 2016). A detailed description of each strategy can be 

found in Appendix Table D6. 

Experiment was not chosen as it tests for expected relationships between variables, and this 

was not relevant given the research question. Survey was not chosen as it is commonly 

associated with a deductive approach and allows for the collection of standardised data. This 

study aimed to gather more information rich data from respondents than that which would 

be collected via a survey. Archival research utilises archival or documentary sources 

(Saunders, Lewis and Thornhill, 2016). Given the nature of the research question and 

objectives, and the lack of research in the area this strategy was deemed unsuitable. 

Ethnography was not chosen for two reasons. First, it typically takes a substantial amount of 

time, which was not available and second, it would not have been possible logistically to study 

the participants in this way. Grounded theory is typically used for collecting and analysing 

qualitative data (Saunders, Lewis and Thornhill, 2016), and requires multiple stages of data 

collection and refinement (Creswell and Creswell, 2018). Therefore, it was not deemed 

suitable for this study as it did not account for the quantitative aspect of the research and 

time was limited in terms of qualitative data collection as the researcher sought to balance 
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both qualitative and quantitative data collection and analysis. An action research strategy, as 

part of an explanatory design, could potentially have worked for an expansion of the current 

study to identify direct causes of high energy use and if the proposed strategies were 

successful, however due to time constraints it was not possible to pursue this approach. 

As this research study focused on energy management within a specific organisation, the 

Sport Ireland Campus, a case study approach was chosen to provide stronger relevance in 

terms of the applicability of the results and the impact those results could have on the 

business. This strategy supported the researcher in gaining a rich, in-depth understanding of 

the organisation being studied (Saunders, Lewis and Thornhill, 2016). The researcher used a 

convergent design which involved collecting, analysing and interpreting the quantitative and 

qualitative data separately, but within the same timeframe and merging the findings at the 

discussion phase to answer the research question. The quantitative and qualitative data were 

collected within the same timeframe but not at the same time. Figure 3 was developed by the 

researcher to illustrate the flow of research activities. The development of a visual of the 

research study is stipulated by Creswell and Creswell (2018) as a requirement in mixed 

methods research.  
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Figure 3: Mixed Methods Case Study 

To ensure reliability in research there is a need to document as many of the steps of the 

research process as possible (Creswell and Creswell, 2018). Details relating to quantitative 

techniques and procedures are available in section 2.2 and details relating to qualitative 

techniques and procedures are available in section 2.3. Supporting materials are linked in the 

text and available in the appendices. This allows others to follow the steps which were taken.  

The strategy chosen was also informed by previous research. A mixed methods case study 

design has been used in the field of energy management in a university campus setting by Gul 

and Patidar (2015). For the quantitative analysis, the authors used convenience sampling to 

source data from electrical, gas and water consumption meters at the campus. The data was 

analysed to understand energy consumption patterns. The qualitative data analysis involved 

semi-structured interviews to identify issues pertaining to the campus and effective energy 

management there. Using this approach, the authors gained valuable insights from the semi-
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structured interviews which would not have been uncovered in a general energy 

audit/quantitative analysis, where gaps were identified in day-to-day operations (Gul and 

Patidar, 2015). 

As the researcher worked at the organisation being studied, there was the opportunity to 

have informal conversations relating to operations and observe the technology in place thus 

benefiting from immersion in the research setting. Swain and Spire (2020) identify informal 

conversations as opportunities to add context to data and argue that they can not only expand 

and enrich data but also unlock otherwise missed opportunities. Moreover, Creswell and 

Creswell (2018) contend this is an integral part of qualitative research to allow the researcher 

to develop an in-depth understanding of the area being studied and add credibility to the 

results. This is traditionally a benefit of action or ethnographic research (Jamshed, 2014; 

Saunders, Lewis and Thornhill, 2016), however due to the pragmatic approach taken the 

researcher was able to gain valuable information and identify areas for improvement. This 

helped to fill gaps arising from the quantitative analysis and inform the proposed strategies. 

Field notes were taken and included in Appendix H.  

2.1.6 Time Horizon 

When designing a research study, it is important to determine if the study is longitudinal or 

cross-sectional. A longitudinal study provides a representation of events over a given 

timeframe, while a cross-sectional study provides a snapshot of a particular time (Saunders, 

Lewis and Thornhill, 2016). This research study was cross-sectional as it was undertaken for 

an academic course which meant it was time constrained. 

Using The Research Onion to plan the research study ensured the different options available 

were carefully considered and allowed for the most logical methodological decisions to be 

made, in turn giving credibility to the study.  
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2.2 Quantitative Techniques and Procedures 

2.2.1 Scope 

The significant cost associated with energy consumption on campus is an important factor 

behind the desire to optimise energy consumption at the SIC. Current energy use was 

analysed to identify potential opportunities for reducing the energy consumption. This 

provides a baseline against which the success of energy management initiatives can be 

assessed. 

The two largest consumers of energy at the SIC, the NAC and the Sport Ireland National Indoor 

Arena (NIA), were sub metered. Within the NIA are the Sport Ireland National Indoor Athletics 

Training Centre, the Sport Ireland National Indoor Training Centre, the Sport Ireland National 

Gymnastics Training Centre, the Sport Ireland Covered Pitches and the NIA Private Gym. The 

National Aquatic Centre is one of the world’s largest indoor water centres and comprises of a 

10-lane 50-metre x 25-metre international-standard swimming pool; a 25-metre international 

standard diving pool/warm-up pool; seating for 2,500 spectators; AquaZone leisure waters 

including adventure water rides, with children’s play pool and wave pool; a fitness centre; 

café and reception area. Further information about the facilities at the campus can be found 

in Appendix A.  

2.2.2 Secondary Data Collection 

Secondary data is data that is collected by someone other than the researcher, for a purpose 

other than the research study. In business and management research secondary data is 

commonly used in case study strategies (Saunders, Lewis and Thornhill, 2016). For the 

quantitative portion of this study secondary data in the form of energy consumption and cost 

data was obtained from the organisation. Other forms of secondary data utilised include 
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academic articles, professional reports and organisation communications which have been 

referenced to avoid plagiarism. 

2.2.3 Sampling 

Convenience sampling refers to a method where the units of analysis are selected based on 

their availability (Saunders, Lewis and Thornhill, 2016). Data was sourced for 2019 as the 

campus was not fully operational in 2020 due the Covid-19 pandemic. Garcia (2020) highlights 

the importance of using historical data for quantitative research during the pandemic. In 

addition, the use of historical data in research studies is not a new concept (Gatti et al., 2015; 

Dell’Apa et al., 2013; Calantone & Vickery, 2010).  

The level of detail was determined by the submetering in place; NAC 30 submeters and the 

NIA 17 submeters (limited to two months); costs were available at a facility level.  While 

energy consumption was available at a submeter level, costs were at a facility level at these 

facilities. Utility costs were also available for 7 additional facilities at the SIC, including 

conference and office buildings limited to 2 months data. An overview of the facility types 

and data available can be seen in Appendix Table D7. 

2.2.4 Apparatus 

The energy consumption data was collected from the BMS by the organisation, which records 

electricity and gas usage, and stored in an ExcelTM file. The researcher was given access to this 

ExcelTM file recognising the data as secondary data. The researcher used ExcelTM to create 

charts and graphs to illustrate electricity and gas usage and trends.  

2.2.5 Procedure 

Energy usage data was sourced for the year 2019. Energy usage was available at a submeter 

level, costs were available for the NAC with limited data available for the rest of the campus 

facilities (Table D7). The data revealed NAC was the largest consumer of energy on campus 



  

Page | 48 
 

and given the level of submetering available, the decision was made to focus on this facility. 

Gaps were identified where more information was needed in terms of how trends related to 

facility operations. As a result, footfall data was sourced from the NAC to identify if facility 

use impacted consumption trends. The data was analysed using graphs and charts to identify 

energy use trends and areas of high-cost energy use and cost. The researcher also visually 

observed the areas of high energy consumption and had informal conversations with SIC 

employees to understand if there were operational issues which could be addressed by 

energy management strategies. This information was recorded in the field notes Appendix H.  

2.3 Qualitative Techniques and Procedures 

2.3.1 Reflexivity 

 In qualitative research there is a risk of researcher bias, resulting in a situation where the 

researcher could skew the entire research process toward a specific outcome due to their 

personal assumptions and biases (Creswell and Creswell, 2018). The researcher aimed to 

minimise the risk by reflecting upon personal bias and assumptions that may have impacted 

the research study. These reflections are included in the Self-Reflection in Appendix I. First, 

reflexivity helped the researcher to recognise that the research objectives were initially 

skewed toward the researcher’s assumptions of what research needed to be done. Second, 

reflexivity helped the researcher to acknowledge that they were biased toward using IT to 

solve the research problem. Being aware of this allowed the researcher to mitigate against 

influencing the data analysis to arrive at certain outcomes. Third, reflexivity ultimately helped 

the researcher to look at the business from a more holistic perspective.  

2.3.2 Primary Data Collection 
 

For qualitative portion of this study, semi-structured interviews were the method chosen for 

primary data collection. Qualitative interviews generally involve open-ended questions to 
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elicit opinions and views from the participants (Creswell and Creswell, 2018). Semi-structured 

interviews are common in exploratory studies and allow the interviewer to vary the sequence 

of questions and ask new questions to acquire additional information by encouraging 

interviewees to explain or build on their responses (Saunders, Lewis and Thornhill, 2016). 

Using semi-structured interviews allowed the researcher to explore industry best practices 

and the specific challenges faced in the execution of plans in business situations.  

2.3.3 Population 

The population was defined as global energy management and sustainability experts with a 

specific focus on energy management within their roles with at least five years’ experience. 

As the scope of the research relates to a sports campus setting this was further refined to a 

target population of global energy management experts in the sports or higher education 

sectors. All 3 sporting venues were used for multiple sports and employed a business model 

where they offered their facilities for non-sporting events including conferencing, concerts, 

and corporate events, which makes their experiences relevant given the facilities present at 

the SIC.  The decision to include the higher education sector was made based on two reasons. 

First, information gathered in the literature review indicated that energy management and 

sustainability practices are common practice in higher education institutions and second, they 

are generally based on campus sites. The inclusion of this sector would provide rich 

information and insights relating to energy management in a campus setting which would be 

difficult to collect from the sport sector. Due to time constraints and to ensure that the 

research process was manageable (Saunders, Lewis and Thornhill, 2016), the researcher 

aimed to interview a maximum of 10 participants. The selection process will be discussed 

further in this chapter. The knowledge and expertise from this population provided valuable 
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insights required to achieve the research objectives of identifying best practices and 

challenges faced, while also informing strategy development.  

2.3.4 Sampling 

In the absence of a sampling frame, i.e. a complete list of all the cases in the target population, 

to draw samples from it was not possible to use probability sampling (Saunders, Lewis and 

Thornhill, 2016). The non-probability sampling technique known as self-selection sampling 

was identified as the most appropriate form of sampling for this study using the Saunders, 

Lewis and Thornhill (2016) framework illustrated in figure 4. This is a subjective approach and 

relies on the personal judgment of the researcher rather than on chance to select the sample. 

Self-selection sampling is a volunteer sampling technique where the researcher invites 

participants to take part and data is collected from those who respond (Saunders, Lewis and 

Thornhill, 2016). Research undertaken as part of the literature review initially helped in the 

identification a pool of potential organisations from which to source participants. Using non-

probability sampling with semi-structured interviews calls for a minimum sample size of five 

(Saunders, Lewis and Thornhill, 2016). When less than five participants responded to the 

initial invitation, snowballing was used to recruit participants using referrals from colleagues 

and professional contacts. Quota sampling was deemed unsuitable as it is commonly for 

survey studies where the population needs to be divided into certain groups such as gender, 

age, employment status and location (Saunders, Lewis and Thornhill, 2016). Seven 

participants accepted the invitation to take part, three from the sports sector and four from 

the higher education sector.  
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Figure 4: Choosing a Non-Probability Sampling Technique   

Note. Source: Saunders, Lewis and Thornhill (2016) 

 

2.3.5 Participants 

The seven participants took part in the study on a voluntary basis. Potential participants were 

selected from award winning, global higher education campus and sports organisations which 

had publicly committed to reduce energy consumption. Participants were contacted via 

email/LinkedIn (Appendix J & P) and invited to take part in this academic research. 19 

email/LinkedIn invitations were sent garnering seven positive responses, 2 negative and 10 
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unanswered. Table 1 shows the participant profiles. The participants’ roles and industry 

tenure of between 7-20 years (M=12, SD=4.6), along with the sectors and type of facility they 

work in indicates their capacity to provide information rich data specific to the scope of this 

study. Participants were given codes and organisation names were omitted to maintain 

anonymity and confidentiality. 

Table 1: Participant Profiles 
Sector Code Type of Facility Experience 

(years) 

Role Location 

Sport  1  International 

Soccer & Rugby 

Stadium 

10 Sustainability &  

Utilities Manager 

Ireland 

Higher Ed 2 Campus (Uni) 7  Energy Projects Coordinator UK 

Sport 3 GAA Sports 

Stadium 

7 Facilities & Operations Executive Ireland 

Higher Ed 4 Campus (Uni) 12  Energy & Utilities Manager Ireland 

Higher Ed 5 Campus (Uni) 20  Head of Energy Ireland 

Higher Ed 6 Campus (Uni) 15  BMS Manager Ireland 

Sport 7 NBA & WHL 

Arena 

13 Sustainability Operations 

Manager 

USA 

 
Table 1: Participant Profiles 

 

2.3.6 Materials & Apparatus 

In qualitative research the researcher is the key instrument collecting data and analysing it 

themselves, generally not relying on instruments developed by other researchers (Creswell 

and Creswell, 2018).  In this study the researcher developed the participant information sheet 

(Appendix K); the informed consent sheet (Appendix L); the interview questions and protocol 

(Appendix M). The interview questions were developed to specifically address the research 

objectives. The interview protocol was developed using guidance from Creswell and Creswell 

(2018) (Appendix N).   
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The researcher collected data by interviewing participants. Zoom version 5.5.2 was used to 

facilitate and record the interviews. Zoom is a web conferencing platform commonly used by 

businesses globally.  

The researcher transcribed the recorded interviews and analysed the data using NVivo and 

the Braun and Clarke (2006) article as a guide. NVivo is a qualitative data analysis software 

package which can be used to help researchers organise, analyse, and find insights in 

qualitative data such as semi-structured interviews. 

2.3.7 Procedure 

The participant recruitment process was outlined in sections 2.3.3 Population, 2.3.4 Sampling 

and 2.3.5 Participants. Prior to the interview the participants were sent a participant 

information sheet and a consent form via email to ensure they understood the nature, aim 

and objectives and scope of the study along with their rights. This was an ethical requirement 

which is discussed further in section 2.5. To enhance validity and reliability the participants 

were also sent the interview themes prior to the interview. This informed the participants 

about the information the researcher was interested in providing them with an opportunity 

to prepare and gather supporting organisational data from their records, as without focus 

there is a risk the interview could lack direction and purpose (Saunders, Lewis and Thornhill, 

2016). 

Interviews were conducted via Zoom video conference with seven participants. Interviews 

lasted approximately 30 minutes each. Before each interview commenced the researcher 

introduced themselves and verbally reiterated information relating to the study aim and 

objectives, participant rights, consent, and the fact that the interview would be recorded.  

Four opening questions were asked with the aim of setting the participants at ease, provide 

information help build participant profiles. However, this also inadvertently provided useful 
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demographic and organisation structure information to which was used to inform objective 

three of the study.  This was followed by six research questions aimed at providing the 

information required to achieve the research objectives.  

The closing section of the interviews involved the researcher thanking the participant for their 

time and reiterating confidentiality. The researcher asked for permission to contact the 

participant via email to clarify information, if required during the transcription process. 

Finally, the researcher invited the participant to ask any questions they might have. The 

researcher transcribed and anonymised each recording as soon as possible after completion 

of the interview.  

2.3.8 Ethical Considerations 

The researcher followed the DBS ethical guidelines and utilised research methods literature 

including books by Saunders, Lewis and Thornhill (2016) and Creswell and Creswell (2018) to 

guide the research process in an ethical manner. The probability of physical, psychological, 

social, legal, or economic harm occurring as a result of participation in a research study was 

minimal. A risk is considered to be minimal where the probability of harm associated with 

taking part in the research was not greater than that encountered in ordinary daily life. 

Vulnerable groups were not included in this research.  

As secondary data for the quantitative analysis was sourced from the SIC, consent was sought 

and approved for the use of this data from business management (Appendix O).  

There is a risk of selection bias with non-probability sampling. Focusing on the principle of 

justice the researcher attempted to reduce the risk of bias by (1) selecting individuals from 

various geographical and professional backgrounds (2) selecting participants who were not 

known to the research either personally or professionally (3) selecting participants based on 

their professional experience, not privilege or vulnerability. Potential participants were 
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invited to take part on a voluntary basis via email or LinkedIn message (Appendix P). The 

nature of the research and value of their participation was explained and the rights to 

personal and company anonymity were highlighted. The researcher aimed to be as intrusive 

as possible by asking the potential participants to choose a date, time and interview platform 

that suited them, should they wish to partake.  

Due to the Covid-19 pandemic, the researcher was mindful that businesses and individuals 

may have been under additional stress such as financial pressures, new work schedules or 

working from home while managing family responsibilities (Jowett, 2020). Ravitch (2020) 

advises approaching participants with respect, humility and appreciation for their time while 

making every effort to work around their personal schedule. The researcher was mindful of 

this during the research process and in all correspondence. The researcher contemplated 

writing a follow-up email if invitations went unanswered but decided against this out of 

respect for individuals time and their right not to respond.   

The principle of Informed Consent was used to ensure participants were given the 

information required to allow them to decide whether to take part in the study or not. When 

using semi-structures interviews the researcher has an obligation to respect the rights, values, 

needs and desires of participants (Creswell and Creswell, 2018). Two major ethical issues 

arising from semi-structured interviews are confidentiality, and anonymity (Clifford et al., 

2016). Guided by the recommendations of Creswell and Creswell (2018) and DBS guidelines 

the following safeguards were put in place to protect the participants rights: 

• The research objectives were communicated verbally and in writing to ensure they 

were understood by participants. 

• Signed consent to partake was obtained via the Participant Consent Form (Appendix 

Q).  
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• A Participant Information Sheet (Appendix K) was complied with detailed information 

including time commitments, interview approach, recording information, participant’s 

rights, confidentiality/anonymity, and research contact details.  

• The participants were informed of the right to withdraw at any point.  

• Ethical approval was sought from the University. 

• Participants were informed of all data collection devices and activities. 

• Participants were offered access to written interpretations to ensure the findings were 

interpreted accurately.  

• Participants were given code numbers and interview responses were anonymised to 

protect confidentiality and maintain anonymity. 

There are concerns that recording interviews may adversely affect the relationship between 

the interviewer and interviewee and inhibit responses (Saunders, Lewis and Thornhill, 2016). 

However, the researcher decided that recording was necessary. As videoconferencing was 

used to virtually replicate the face-to-face experience, there was a risk the social interaction 

with the interviewees would be impaired and writing the respondents words in a notebook 

could further impair this (Clifford et al., 2016). By recording the interviews, the researcher 

could fully focus on maintaining a personal interaction with the interviewees. Permission to 

record the interview was included in the consent form and reiterated verbally at the 

beginning of each interview.  

Further details on the ethical considerations can be viewed in the Ethics Review Application 

form in Appendix R. 
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2.3.9 Data Analysis 

A thematic analysis was selected for the qualitative analysis as it offered a systematic, flexible 

and accessible approach to identifying, analysing and reporting themes within the data (Braun 

and Clarke, 2006). Using this approach helps researchers to integrate related data drawn from 

different transcripts and to identify key themes from this data (Saunders, Lewis and Thornhill, 

2016).  

To avoid bias and maintain accuracy the researcher counted the prevalence of a theme in 

terms of the number of different participants who articulated the theme across the entire 

dataset. When deciding if a theme was crucial to the study or not the researcher judged if the 

theme captured something important in relation to the research questions.  

Coding is the process of organising the data by highlighting sections of text and labelling it 

with a word representing a category (Creswell and Creswell, 2018). Researchers can either 

code for specific research questions which corresponds to a deductive theoretical approach 

or specific research questions can evolve through the coding process which corresponds to 

an inductive approach (Braun and Clarke, 2006). The researcher applied a mainly deductive 

approach using predetermined codes, related to the research objectives which evolved from 

the literature review. During the analysis, the researcher noted and incorporated some 

emerging codes which would typically be associated with an inductive approach.  

Themes can be identified at a semantic or latent level. A sematic approach was taken as in 

order to answer the research questions the researcher was interested in the participant’s 

stated opinions only. This approach is useful when investigating an under-researched topic 

(Braun and Clarke, 2006).  A latent approach investigates what participant’s statements reveal 

about their assumptions. This was not required given the scope of the current study. 
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The interview data files were transcribed into Microsoft Word and checked for obvious errors 

to ensure reliability. This process also allowed the researcher to familiarise themselves with 

the data. Creswell and Creswell (2018) suggest using qualitative computer software programs 

for assistance as hand coding can be time consuming and laborious. The researcher used 

NVivo software to organise and analyse the interview data. Using NVivo allowed the 

researcher to identify and isolate meaningful data chunks which were then categorised and 

recategorised during the analysis process. The researcher followed the Braun and Clarke 

(2006) six step thematic analysis process (Appendix S). The researcher systematically coded 

the data using predetermined and emerging codes across the dataset. The codes were then 

collated into themes, reviewed and finalised. NVivo was also used to generate visuals for use 

in the results chapter. Using NVivo allowed the researcher to manage the data effectively and 

efficiently as one dataset; learn from the data by identifying patterns and themes; and report 

on the data by generating visuals for use in the results chapter. The themes identified were 

ultimately used to help achieve the research aim and objectives.  
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3. Results  

3.1 Introduction to Results 

This chapter will objectively report the findings of the study by presenting brief observations 

in relation to the research objectives. For the quantitative results graphs and charts will be 

used to provide a visualise of energy consumption data, giving an illustration of key findings. 

The qualitative results will report relevant demographic information about the participants, 

the coding process, and the key themes which emerged from the data analysis. General 

observations will be made about what the data revealed for each theme highlighting points 

of agreement or disagreement, patterns and trends, as well as individual responses which 

were particularly significant to the research objectives.  

3.2 Quantitative Results  

The quantitative analysis aimed to provide results to inform Objectives 1 & 2; to deliver 

baseline energy consumption data to support the senior management teams' decision-

making process and to identify opportunities to optimise energy consumption at the SIC. 

Creswell and Creswell (2018) assert that quantitative results, including graphs, charts and 

tables, should only be included if add value for the reader. Keeping this and research 

Objectives 1 and 2 in mind, the data included in this section was analysed using descriptive 

techniques. 

High level cost-based results are shown at a campus level, with more detailed results on 

energy costs and usage at the facility identified as having the greatest energy use and costs 

attached, the National Aquatic Centre. The NIA should be revisited when 12 months data is 

available. As the objectives are linked to informing the senior management’s decision-making 

processes, the analysis is heavily cost focused to maintain relevance as the literature review 
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revealed it is necessary to present energy consumption cost and savings data to help convince 

business leaders of the need to prioritise energy management within the overall company 

objectives (Oung, 2013; Smith & Parmenter, 2016). 

3.2.1 Sport Ireland Campus Energy Costs 

A pie chart was used to provide a breakdown of facility gas costs, as a percentage of total 

cost, at the SIC. The NAC was found to be the main driver of gas costs at 81.22% of total cost, 

followed by the NIA at 11.27% (see figure 5).  

 

 
Figure 5: Breakdown of SIC Facility Gas Costs 2019 

 Note: Displayed as a Percentage of Total Gas Cost  

  
A pie chart was used to provide a breakdown of facility electricity costs, as a percentage of 

total cost, at the SIC. The NAC was found to be the main driver of electricity costs at 53.76% 

of total cost, followed by the NIA at 26.1% (see figure 6).  
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Figure 6: Breakdown of SIC Electricity Costs 2019,  

Note: Displayed as a Percentage of Total Electricity Cost 

 
Table 2 displays the total cost of energy at the SIC, plus the two main cost drivers, identified 

above as the NAC and the NIA. The NAC drives 66% of the total cost of energy at the SIC, with 

the NIA considerably less at 19%. The NIA submeter data was limited to November and 

December 2019. As a result, there was not enough information to analyse this facility in 

further detail. The NAC was, therefore, the focus of opportunities to optimise energy 

consumption at the SIC and meet Objective 2 of the study. 
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Facility  Gas  

Cost 

Electricity 

Cost  

Total Cost of 

Energy 

% of Total Cost 

of Energy 

Sport Ireland Campus €731,216 €867,047 €1,598,263 100% 

National Aquatic Centre €593,890 €466,121 €1,060,011 66% 

National Indoor Arena €82,431 €226,306 €308,737 19% 

Other Facilities €54,894 €174,619 €229,513 14% 

Table 2: Campus, NAC & NIA Total Cost of Energy 2019 

 

3.2.2 National Aquatic Centre Energy Use & Costs 

The NAC uses energy by means of the consumption of gas and electricity. The monthly energy 

consumption for in 2019 is shown in Figure 7. The consumption of electricity at the NAC was 

relatively consistent over the 12 months. Gas usage is higher in the winter months, most likely 

due to increased heating requirements in the colder months.  

 

 

Figure 7: National Aquatic Centre Monthly Energy Consumption 2019 
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It was possible to segment the main electrical consumers from submeter data, the 

distribution of which is shown in Figure 8. The circulation pump was the highest consumer of 

electricity at 26.32%, followed by the competition (21.79%) and diving (17.17%) pools, AHUs 

(21.1%) and lighting (8.86%). These were therefore considered the main opportunities for 

optimisation at the NAC. Other smaller consumers of electricity included waterpark wave pool 

and equipment. 

 

Figure 8: National Aquatic Centre Electricity Consumption Distribution 2019 

 

Approximate cost per segment, shown in Table 3, was calculated based on the total cost, 

which was available in the secondary data, divided by the segment percentage of total 

consumption. This was used to forecast savings of the proposed energy management 

strategies, as per objective 3. 
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Segment  Approximate Cost 

Circulation Pump €122,699 

Competition Pool €101,581 

Diving Pool €80,042 

AHUs  €98,372 

Lighting €41,309 

Other  €22,119 

Table 3: NAC Electricity Segments & Approximate Cost Annually 

 
The initial analysis and by spending time in the field, the researcher identified specific 

opportunities to reduce energy demand as replacing halogen bulbs with LED fittings, installing 

pool covers with a secondary benefit for AHU reduced night-time use, as per objective 2.  

The forecasted savings for a LED lighting retrofit at the NAC is shown in Table 3, indicating 

potential savings of €24-€33k annually by replacing the current halogen bulbs.  

 

Annual Lighting Cost  High Saving 80% Med. Saving 70% Low Saving 60% 

€41,309 €33,047 €28,917 €24,786 

Table 4: NAC LED Lighting Retrofit Savings Forecast 

Note: High saving percentage based on Orejón-Sánchez, Hermoso-Orzáez and Gago-Calderón (2020) and Electric Ireland 

(2019) reported savings.  

 

The forecasted savings from installing pool covers at the competition and diving pools is 

shown in Table 5, indicating potential savings of €18k-€54k annually.  

Pool Total Cost High Saving 30% Med. Saving 20% Low 10% 

Competition  €101,581 €30,474 €20,316 €10,158 

Diving  €80,042 €24,012 €16,008 €8,004 

Total €181,623 €54,487 €36,325 €18,162 

Table 5: Pool Covers Savings Forecast 

Note: Forecasted Saving Percentages based on Carbon Trust (2008) reported savings.  

 

An additional saving of €17k is forecast, Table 6, from turning off AHUs overnight due to 

improved pool area environment, as a result of the installation of the pool covers.  
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Total Annual AHU Cost Annual AHU Night Savings 

€98,372 €17,084 

Table 6: AHU Night Savings Forecast 

 
 

 

Figure 9: National Aquatic Centre Gas Usage vs Footfall 2019 

 

Figure 9 indictes reduced footfall November-February. Forcasted savings from BMS 

optimisations, relating to reduced gas usage can be seen in Table 7, indicating potential 

savings of €24k-€73k annually. 

Total Gas Cost High Saving 30% Med. Saving 20% Low 10% 

€246,211 €73,863 €49,242 €24,621 
Table 7: NAC BMS Optimisation Savings Forecast November-February 

Note: Forecasted Saving Percentages based on the findings of Kayo and Suzuki (2016) and Smith & Parmenter (2016). 
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3.3 Qualitative Results 

3.3.1 Demographics 

The participant profiles were discussed section 2.3.5. The sample consisted of seven 

participants; 2 female and 5 males; from the sport (3) and higher education (4) sectors. The 

participants were a mix energy management professionals and sustainability or facilities 

professionals who had a specific focus on energy management in their roles. The participants 

worked for organisations in Ireland (5), UK (1) and the USA (1), which all had energy 

management teams and either individual (2) or third-party accredited (5) sustainability and 

energy management policies in place. The participants’ experience in the energy 

management industry varied from 7 to 20 years.  

3.3.2 Coding 

Interview transcripts were checked for potential errors made during transcription. The 

researcher used the Braun and Clarke (2006) six step thematic analysis process as a guide to 

conduct the thematic analysis. The transcripts were read and re-read over several days to 

allow the researcher to become more familiar with the data and search for initial patterns. 

The transcripts were uploaded to NVivo and organised by question, in essence making each 

of the six research questions a data item, with the six data items making up the entire dataset 

to be analysed. Predetermined codes were entered based on themes which had emerged 

from the literature review and the research objectives.  

A Word Cloud (figure 10) was produced based on top 30 most frequent words the 

participants’ used in response to the opening question “Can you tell me a bit about your role 

within the organisation and experience in the area of energy management?”. The presence of 

words highly relevant to the research topic validates that the participants had the relevant 

knowledge and experience to provide rich information based on their professional experience 
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in the field of sustainability and energy management. In particular, the presence of the words 

“stadium” and “campus” validates the relevance of the participants experience as it relates 

to the specific scope of this study. This opening question was analysed for this purpose only 

and was not included in the research dataset.  

 

Figure 10: Professional Experience Word Cloud 

 

A second word cloud (figure 11) containing the top 50 occurring words from the six research 

questions was produced to help the researcher identify potential codes and validate the 

content of the transcripts was relevant to the research aim and objectives. The presence of 

words highly relevant to the research aim and objectives helps to validate the information 

gathered relates to the specific scope of this study. 
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Figure 11: Word Cloud Top 50 Words 

 

The researcher worked through the dataset systematically coding relevant data to the 

predetermined codes and creating new codes which emerged from the data. An overview of 

the initial codes was mapped (Appendix T) representing the entire data set to provide a visual 

aid for the researcher. The next steps involved collating codes into potential themes and 

ensuring the data linked to each theme was coded accurately. The researcher reviewed the 

coded data and confirmed the themes were relevant to the dataset. This helped to minimize 

any drift in codes by continually comparing the data with the codes to ensure reliability. A 

drift in codes is a shift in the meaning of the codes during the process of coding (Creswell and 

Creswell, 2018). The researcher continued refining the themes over nine mapped iterations 

to identify the themes which were crucial to the study, ensuring important information 

relating to the research question was captured. The final themes were named and defined. A 

concept map (figure 12) was created to provide a visual to demonstrate the hierarchy of 
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coding and themes as well as relationships identified, which will be discussed further in this 

chapter.  

 

 
Figure 12: Concept Map 

 

3.3.3 Leadership Endorsement   

A core theme prevalent across the dataset and one which is related to all other themes was 

Leadership Endorsement. Notably, all participants consistently expressed that when 

organisation leaders openly supported and advocated for energy management this had a 

positive impact on strategy success (objective 3), engaging staff in energy efficient practices 

(objective 4) and balancing resources between energy management initiatives and 

employees' primary duties (objective 5).  
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3.3.4 Strategy 

The Strategy theme is key to achieving objective three of the study, to understand the 

experiences related to successful energy management strategy on sport and campus sites. 

The most prevalent strategies identified by participants revolved around Third Party 

Accreditation, Goal Setting and Prioritisation, and BMS optimisation and Retrofits. All 

participants either mentioned low hanging fruit or cost-efficient projects in terms of 

identifying initial strategies. 

Referring to the influence of leadership endorsement on energy management strategy 

success Participant 4 noted the importance of putting energy management on the senior 

management table and leveraging the necessity to maintain their ISO 50001 accreditation to 

gain approval for capital projects. Participant 5 remarked: 

“…your CEO is kind of saying we want to reduce the bottom line and we want to reduce 
energy consumption, but we also want to reduce energy costs. So, you know, let's start 

saving energy!” 
 

Five of the seven participants discussed third-party accreditations in terms of strategy, with 

four of those being the ISO 50001 Energy Management System. Participant five noted:  

“I suppose the first one is and we decided from day one, we'd go for ISO 50001 and try and 
achieve and get certified….so that was for energy and water across all campuses. And we 

got that in 2017….So that's been very successful because that helped formalize a lot of what 
we wanted to do….that's a big part of the kind of our strategic plan” 

 

Five participants relayed using goal setting and prioritisation as strategies to identify projects, 

and in their experience, success was measured against the achievement of those goals. A 

trend was identified where participants goals and priorities were set and strategy success 

assessed via Third Party Accreditation in the five cases.  
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Participant 3 stated:  

“It's in the ISO certification that we have and are yet to lose…. So, you know, it does what it 
says on the tin, we would consider ourselves industry leaders in this area and across all 

three ISO Certifications mentioned, we have those certifications going back numerous years. 
We've yet to fail on achieving those certifications.” 

 
Participant 4 noted: 

“We have set targets every year through our 50001 system. We have projects that we have 
to complete. We're quite fortunate that we have a huge estate and there's always, always 
projects on the go and other projects that are being, you know, refurbishing building are 

upgrading buildings….I've got 13 estates that account for 90 percent of our energy and we 
focus really, really hard on those” 

 
On the other hand, Participant 1 highlighted concerns relating to relying on third party 

accreditation alone to measure the success of energy management strategies stating: 

“I think I went through a phase for a few years where as long as I maintained the 50001 cert, 
I thought I was doing a good job. And a few years there where I was able to maintain this 
cert but if you were to objectively look at what energy management opportunities were 
implemented, how much was saved, there was a few years where I wasn't really saving 

much energy, I was just maintaining the certificate”. 
 

Participant 6 advocated for a structured approach to energy management strategies and 

discussed their measurement processes, including online monitoring and monthly reporting, 

which they employ an energy consultant to complete. This participant noted that reviewing 

monthly performance of a building versus footfall helped them by highlighting issues around 

poor building performance or poor control.  

BMS optimisation was discussed by four of the participants in terms of low hanging fruit and 

on-going strategic improvements. Two participants mentioned full time BMS managers and 

two mentioned working with BMS contractors for optimisation of their systems. Participant 

1 revealed that initially they experienced a lot of inefficiencies in terms of non-event day 

operation which provided an opportunity for cost effective energy savings.  
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Participant 5 noted: 

“we picked the low hanging fruit in terms of their savings to building management system 
and different operational savings”. 

 
Participant 7 noted the importance of BMS optimisation in a multiuse sport and multievent 

facility stating: 

“we're not turning on systems until an hour before doors versus three hours before 
doors…I've actually been able to go in and calculate like on an NBA game versus a WHL 

game versus a concert versus like just a private event. I can go through and create basically 
like a window or a range that we should be following in. So I know if we're at the top end of 

that range that we use more energy something has happened for that event that has 
exceeded our average” 

 
A consensus was seen among participants relating to retrofitting equipment and lighting with 

more efficient alternatives, with all interviewees indicating the positive impact on energy 

consumption and costs. Participant 3 referred to picking the low hanging fruit in terms of 

savings targeting: 

“a number of projects like LED retro fits and boiler replacements” 
 
Participant 7 discussed capital expenditures where they retrofitted: 

“lighting or equipment within the venue to make it more energy efficient”. 
 

Of note Participant 4s approach was slightly different than the others in that retrofitting 

lighting was done on a reactive rather than proactive basis: 

“I've never gone and replaced the light with an LED light if it wasn’t broken. One, we haven’t 
got the funding and two, the light is there, we just need to make sure that we manage it 

properly and when it breaks, then we bring in the most efficient piece of kit”. 
 

The participants identified challenges in relation to the Strategy theme relating to the long-

term effectiveness of initiatives, site scale and variations in building types and uses.   
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Participant 1 describes issues with momentum facing over time. Participant 2 echoed this 

sentiment revealing: 

“This isn't an easy question for me, and I don't think there is any silver bullet solution, 
unfortunately…. we have tried many, many things when it comes to energy 

management….we had a switch and save campaign….And that was a nice novelty for a while 
but after a couple of months or years, they just become background information and the 

novelty wears off and it's not as effective” 
 

In relation to challenges facing world class sporting venues, conflicting priorities between 

event requirements and energy management principles is evident, with Participant 1 noting: 

“it was so difficult to do anything that would even remotely affect the pitch. Some of our 
biggest energy systems that consume a lot of energy, as you can well guess, are the under-

pitch heating systems and our grow lights…. and then you're also told, you know, the pitch is, 
the golden goose, don't touch it”. 

 
Similarly, Participant 7 highlighted that the requirements placed on their facility to meet the 

needs of multiple professional sports teams and multiple large-scale events directly 

contradicted energy management principles stating: 

“we have inconsistencies across like basketball versus hockey versus a large-scale concert…. 
the NBA has very specific requirements around humidity and air temperature and things like 
that so if we have a massive fluctuation in temperature versus what the WHL requirements 
are, we're going to have to either overheat or overcool and stay in those guidelines so that 
we can have a game or concert. If we have somebody coming in and saying, hey, we have a 
pyrotechnic show that is going to be a part of our concert that's going to dramatically shift 

our energy use”. 
 

3.3.5 Promoting Energy Management  

The theme of Promoting Energy Management was crucial to achieving objective four of the 

study to understand how businesses engaged employees to ensure the success of their energy 

management strategies. The participants discussed this theme in terms of stakeholder 

engagement, organisation culture and communication.  
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In relation to their experience of promoting energy efficient practices among staff Participant 

1 noted the importance of leadership endorsement: 

“It's particularly effective if, whenever you're about to kick off an awareness campaign or 
you're about to kind of zero-in on a particular aspect, it's good to get the top man, you know 
the CEO or whoever is running the shop over there, to do an initial communication or maybe 

speak at a stock event just to really drive home that it's important to him”. 
 

Participant 2 revealed: 

“our sports and exercise unit within the university, they're really, really keen on sustainability 
and it's just because their boss is really into it and really passionate about it. And he sort of 

spread that passion to all of his staff, so they're really keen on reducing all single use 
plastics, looking after energy, and doing basically everything that they can to be sustainable 

as possible”. 
 

All participants agreed it was important to identify and engage key stakeholders around the 

site who have the potential influence a much wider audience in terms of their energy 

consumption behaviours. Participant 3 noted: 

“we've actually turned these people into being proactive in energy management. Checking 
office spaces, going around turning lights off when spaces have been vacated, you know, 

simple things like that”. 

Participant 4 acknowledged: 

 “I can't be everywhere, and I don't know everybody. It's finding the key staff and having 
those conversations with them over a cup of tea and having the conversations as they go 

about their day-to-day jobs”. 

Similarly, Participant 7 echoed this sentiment: 

“I can only be in so many places. So getting them to really recognize, like, hey, you know, this 
is what we're doing is the ultimate goal” 

 

Across the dataset the participants consistently expressed the impact organisation culture 

can have on energy management success.  
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Participant 3 discussed the importance of culture in terms of motivating staff stating: 

“they're very much invested in being associated with the Sport/Stadium brand….when 
everybody does their little bit and everybody has it in the back of their mind, their own 

energy management, all of a sudden then that becomes part of your your daily 
philosophy….and all of a sudden then you have people that wouldn't typically be deemed to 
really care about energy…they have it in their day to day mindset that we're all a collective 

entity working toward one ongoing goal in energy usage in the stadium” 
 

Four participants discussed the value of incentivising energy to promote energy efficient 

practices among staff, with Participant 7 noting their experience of the unique bond between 

employees and the sporting team their employer represents: 

“I am a big fan of incentive programs, especially for events-based venues, or where you have 
a lot of part time staff. So, it's engaging with them, educating them about what the goal is, 
giving them very direct, you know, opportunities for them to help contribute to it and then 
rewarding that behaviour…. I guess, one of the really nice things about sport, right, is that 
everybody feels so engaged and they're so attached to the team that they feel like they're 

really part of the organisation”. 
 

Five of the seven participants believed written and verbal communications which were 

specifically customised for the audience being targeted was important for promoting energy 

management initiatives among staff. There was a consensus among the participants that 

verbal communication was the most important form but acknowledged that written 

communication also played a part. Participant 1 noted: 

“it is face to face and verbal. You get a lot more out of it than sending out an email or a 
newsletter, which all sorts of ways out into the void and it does definitely have its place, but 

it shouldn't be the only thing you're doing. And you really should be getting down there 
regularly, talking to people and, you know, explaining to people why you would like them to 

do something… to be effective, you have to actually talk directly with people. You find out 
what's important to them, find out what their views are on energy”. 

 
Participant 4 highlighted leveraging what motivates stakeholders when engaging them with 

energy management initiatives. For example, promoting turning off lights as an 
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environmental initiative to individuals who are motivated by climate change meets energy 

managements goals of reducing consumption and costs: 

“it's knowing who I'm talking to, knowing what motivates them or what interests them, and 
somehow then to try to get the spill over into energy conservation I've never, ever met 

somebody who is motivated by a light bulb, they're motivated by climate change and they're 
motivated by money, they're motivated by prestige, they're motivated by reducing waste or 
they're motivated by awards….And that's why secretly I can see them falling in love with a 

light bulb” 
 

Several participants voiced concerns around written communications being white noise and 

not actually knowing if people read newsletters. However, referring to a positive experience 

with written communications Participant 3 noted they presented gas and electricity costs to 

educate employees: 

“people’s minds were blown…. and, you know, I had kind of said, look, this could be money 
that goes into reinvestment, into the stadium….it could be that could be going in a 

roundabout way back down to grassroots, you know, developing the stadium as an entity”. 
 

3.3.6 Balancing Resources 

The theme of Balancing Resources was central to achieving objective five of the study to 

understand how businesses balance resources between energy management strategies and 

employees' primary duties. This theme generated the most negative sentiment amongst 

participants. The participants discussed this theme in terms of middle-management buy-in, 

aligning on priorities and human resources. 

Referring to the influence of leadership endorsement balancing resources between energy 

management initiatives and employees' primary duties Participant 1 described a scenario 

where they had strong senior management support but hit a blockade with middle 

management stating: 

“the stadium director, he always backed what we were doing and we had that commitment  
which is really important because he's the fellow that's going to be giving you the time to do 

a job and money if you need other various resources”. 
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In relation to middle management, they noted: 
 

 “it's very hard to tell or to try and perpetuate a message of good energy management to 
stadium operatives when they're kind of saying, look, you know, the guy above me doesn't 

value energy management”. 
 

Referring to balancing resources Participant 6 revealed their experience where priorities 

shift between energy management and day-to-day activities: 

“I think it's difficult in a lot of organisations because people do have other primary roles. And 
when obviously there's times of the year, we're doing exams, we have different priorities. So, 

yeah, it's a bit of an issue, but it just needs to be managed, that's all. 
And when there is an energy team, at least it's not all on one person's head it's spread across 
a team. It's spread around, and there are times when you will not be able to only do energy 
management activities. But that's fine. There could be down times with other projects and 

you could be doing big energy projects” 
 

In terms of human resources, four participants revealed that their organisations have started 

or plan to start including energy management in employees job roles with Participant 4 

revealing: 

“when we get the opportunity, we include energy management in their job scope…if we get 
a new head of department or if we get a new person, we try to bring sustainability and 

energy conservation and waste reduction into their school, into their duties”. 
 

Participant 5 believed it was necessary for larger sports facilities to have a paid energy 

manager stating: 

“ For any decent sized facility, you need a separate energy person taking responsibility… If 
the facility is not big enough to employ a full-time energy person, then I think somebody’s 

role should be, you know, partly funded, are partly paid to do energy management”. 
 
Six participants believed there were challenges relating to human resources causing them to 

rely on staff volunteerism or employees going above and beyond their day-to-day roles to 

support energy management initiatives. Several participants noted that security staff do a 

sweep of the facilities at night to ensure lights, monitors and equipment are switched off.  
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Participant 2 noted a culture of volunteerism within the university campus: 

“a lot of the stuff that we do on energy and sustainability is heavily reliant on almost 
volunteer contributions from staff, so it's people going above and beyond in their day-to-day 

role because they're passionate about it”.  
 
Participant 1 relayed limited resources led to employees fulfilling multiple roles within the 

business: 

 “in comparison to other similar sized stadiums throughout Europe, like, you know, the teams 
that have facilities or security, like we're probably about half the size we should be. Really 

yeah so everyone has kind two or three hats”. 
 
 

Participant 3 highlighted the role the security team play in energy management, in addition 

to their primary duties: 

“we have the night security doing a sweep of all this place, make sure everything's closed or 
turned off and powered down, you know, but I think in terms of the primary duties and those 

and it's just an addition”. 
 
 

 

3.3.7 Results Validity and Reliability 

To ensure validity and reliability of the qualitative results the researcher conducted member 

checking, a process where specific descriptions and themes were reported back to two 

randomly selected participants to determine if they felt the researcher’s interpretations were 

accurate.  
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4. Discussion 

4.1 Introduction to Discussion 

Following an assessment of energy consumption at the Sport Ireland Campus, described in 

the quantitative results 3.2, opportunities to optimise consumption were identified and a 

series of strategic proposals were developed supported by the findings of seven interviews 

with energy management industry experts, described in the qualitative results 3.3 and the 

literature review 1.5. In essence the quantitative and qualitative results of this mixed methods 

study will be merged in this chapter; discussing baseline data, optimisation opportunities, 

strategic proposals, staff engagement, balancing resources and unique problem areas are 

discussed; ultimately achieving the research aim and research objectives. Research 

limitations, strengths and weaknesses will be discussed along with research implications and 

opportunities for further research.  

4.2 Discussion of Findings 

4.2.1 Research Objective 1 

Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus 

 

This objective was defined to help ensure decisions around energy management 

prioritisation, goal setting and strategy at the Sport Ireland Campus are made based on facts 

and figures. The literature review revealed the importance of gathering baseline data to 

identify and prioritise energy management project and allow for the success of those projects 

to be measured (Ali, 2018; Buchmann et al., 2013; Byrne, Barrett and Kelly, 2014; Smith & 

Parmenter, 2016). Baseline energy consumption data is available in results section 3.2, with 
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a PowerPoint presentation to support the senior management teams' decision-making 

process at the Sport Ireland Campus available in Appendix W. 

4.2.2 Research Objective 2  

Identify opportunities to optimise energy consumption at the Sport Ireland Campus 

The quantitative analysis highlighted the area of high energy consumption was the NAC, with 

total energy costs of €1million annually, 66% of the total SIC costs. This was followed by the 

NIA at 19%. This result is in line with existing research which indicates facilities with indoor 

swimming pools a much higher energy consumption than those without due to water and air 

treatment, circulation pumps and heating (Kampel et al., 2013; Rajagopalan, 2014; Beusker, 

Stoy and Pollalis, 2012). Subsequently, the NAC was the focus of further analysis to identify 

opportunities to optimise energy consumption. 

The researcher spent time in the field and identified several specific opportunities for 

improvement, targeting the “low hanging fruit” as the research participants described it. The 

opportunities were identified as the installation of pool covers and AHU night-time 

optimisation, LED lighting retrofits and BMS optimisation which will be discussed further in 

the following section. While the circulation pumps were the highest consumer of energy at 

the NAC, these are required for health and safety reasons and are already reduced to 75% 

capacity during the night.  

In relation to renewable energy sources, identifying the most efficient solution for the SIC was 

out of the scope of the study. While none of the participants mentioned alternative energy 

sources, the adoption of renewable energy sources is essential for Ireland to meet EU targets 

2030 of a 40% reduction in GHG emissions (SEAI, 2020) and sports facilities globally are 

leveraging renewable energy sources (Ciletti et al., 2010; NHL, 2018). Common renewable 

energy sources include wind, biomass, geothermal and solar PV (IEA, 2020). The Sport Ireland 
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Campus are in a unique position to place themselves as sustainability industry leaders in 

Ireland by investing in renewable energy sources, however further research is required to 

identify the most efficient and cost-effective alternative energy solution for sporting facilities 

and businesses in Ireland. 

4.2.3 Research Objective 3 

Propose strategies for energy management at the Sport Ireland Campus 

4.2.3.1 Energy Management Team & Policy 

The first proposed strategy is to put an energy management team and policy in place at the 

Sport Ireland Campus. The literature review revealed an energy management policy is 

required to outline the organisation’s intentions toward improving its energy management 

(Smith & Parmenter, 2016), while it is necessary for an energy manager and energy 

management team to be appointed and made responsible for ensuring that energy 

management strategies are effective and accepted by all employees (Byrne, Barrett and Kelly, 

2014; Smith & Parmenter, 2016; Yusliza et al., 2019). It is evident based on the participant 

demographics that this is industry best practice, as each organisation had energy 

management teams and policies in place. Th results indicated the need for a dedicated energy 

manager to be employed to take responsibility for energy management projects across the 

business, with the presence of an energy management team easing the burden of 

responsibility and reducing the reliance on employee volunteerism to drive energy 

management initiatives. The energy manager would be tasked with developing an energy 

management policy (Byrne, Barrett and Kelly, 2014; Smith & Parmenter, 2016; Yusliza et al., 

2019), negotiating utility company rates, which could bring immediate savings with no costs 

attached (Oung, 2013; Smith & Parmenter, 2016), and identifying incentives and grants which 

are available through the SEAI to support retrofitting and efficiency projects.  
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4.2.3.2 Pool Covers & AHU Nightsaver  

Cost: Low 

Complexity: Low 

Potential Benefit: €71k 

The second proposed strategy is to install at pool covers on the competition and diving pools 

at the NAC. The results showed that the NAC is the highest consumer of energy across all the 

sporting facilities at the SIC. This finding is in line with existing research which indicates 

facilities with indoor swimming pools a much higher energy consumption than those without 

due to water and air treatment, circulation pumps and heating (Kampel et al., 2013; 

Rajagopalan, 2014; Beusker, Stoy and Pollalis, 2012). 

By spending time in the field, the researcher was able to ascertain that there is no pool covers 

at the NAC. Research indicates that heat loss, via the evaporation of pool water, is a major 

contributor to high energy consumption in swimming pools (Carbon Trust, 2008; Johansson 

and Westerlund, 2001; Kampel et al. 2013) and pool covers are commonly used to reduce 

energy consumption out of hours (Styles, Schönberger and Galvez, 2017). Staff must be 

trained to use the cover properly to achieve energy savings of between 10-30% of total pool 

use (Carbon Trust, 2008). This equates to €18-54k annually as direct savings. A secondary 

benefit of adding pool covers is the potential the ramp down or swich off the AHUs overnight, 

which could yield additional savings of up to €17k annually, a recommendation highlighted in 

the literature review by the Carbon Trust (2008). 
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4.2.3.3 LED Lighting Retrofit & Motion Sensors 

Cost: Low-Moderate 

Complexity: Moderate 

Potential Benefit: €33k 

The third proposed strategy is to replace NAC and NIA halogen lighting fixtures with highly 

efficient LED light fittings. The results showed that lighting cost €41,309 annually in the NAC. 

Switching halogen light bulbs to LED can cut lighting costs by up to 80% (Electric Ireland, 2019, 

Orejón-Sánchez, Hermoso-Orzáez and Gago-Calderón, 2020; Suresh, Salis, and Shailesh 

2019). There qualitative results indicate that proactive LED retrofitting projects are 

considered to be relatively low cost, high impact energy management projects. The estimated 

potential savings for the NAC is €24k-€33k annually.  

The results also provide insight into the lack of use of motion sensors at sporting sites. 

However, this could be due to the small sample size. The literature revealed that some 

sporting facilities and higher education campus sites globally are reporting the retrofitting 

LEDs to replace inefficient fixtures in conjunction with motion sensors/automatic shutdowns 

(Boston University, 2021; University of Melbourne, 2020; Philadelphia Eagles, 2018; Styles, 

Schönberger and Galvez, 2017). The results do not align with this reported best practice as 

the participants noted that security staff were tasked with doing a final sweep of facilities at 

night to turn off lights and equipment. This finding indicates lighting and equipment are 

potentially over-consuming energy when facilities are not in use and out of hours prior to the 

final sweep. Consequently, there is an opportunity to achieve further savings by 

complimenting LED retrofits with motion sensors/automation to switch off lights when 

facilities are not in use, while eliminating the need for security staff to physically switch off 

lights and equipment. Further research is required to establish whether motion sensors or 
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automated shutdowns provide the most suitable and cost-effective solution for sporting 

organisations.  

4.2.3.4 BMS Optimisation 

Cost: Low-Moderate 

Complexity: Moderate 

Potential Benefit: €73k 

The fourth proposed strategy is to optimise the Building Management System at the NAC. The 

results indicate that as outside temperature and footfall decrease the gas usage increases, as 

gas is predominantly used for heating. The decrease in footfall with increased energy demand 

indicated potential poor building control. While an increased demand for heat is expected 

with decreased temperatures, it is possible that areas of the building are being heated that 

are not occupied. The literature review revealed that optimising the BMS in a campus setting 

has the potential to reduce energy consumption by up to 13% (Kayo and Suzuki, 2016), with 

sporting organisations reporting a 10-20% reduction in energy consumption (NHL, 2018) and 

textbooks identifying the opportunity to be a 10-30% reduction in energy consumption (Smith 

& Parmenter, 2016), without any capital costs. This equates to €25-€73k in savings for the SIC. 

In line with the literature, the qualitative data indicates BMS optimisation is as a cost-effective 

measure with a high impact, particularly in multiuse sports facilities, where event day energy 

load is much higher than non-event day loads. The results provide insight into the need for a 

BMS manager or BMS vendor to facilitate optimisation projects, in the absence of a BMS 

manager. This finding should be taken into account when considering energy management 

budgets and resource allocation. 
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4.2.3.5 ISO 50001 Accreditation  

The final proposed strategy is to implement the ISO 50001 energy management system. The 

literature review revealed that ISO 50001 provides a framework of requirements for policy 

development, the use of data to identify goals and objectives, measuring results and 

reviewing success (SEAI-b, 2020). Similarly, the results show that ISO 50001 energy 

management system is used in campus and sports settings to provide structure and guidance 

in terms of policy development, prioritisation, goal setting and strategy success 

measurement. The ISO 50001 energy management system can, therefore, provide a practical 

framework for energy management, ultimately reducing energy consumption and increasing 

efficiency, particularly where resources are limited.  

The results provide a new insight into the relationship between third party accreditation and 

energy management strategy, highlighting a reliance on third party accreditation to prioritise 

and measure the success of energy management strategies in the sport and higher education 

sectors. The findings indicate this relationship is not always beneficial for organisations. The 

results reveal that it is possible to maintain accreditation without saving much energy. Further 

research is required to establish whether third party accreditation alone is an accurate 

reflection of energy management success in the sport and higher education sectors. However, 

it is evident that organisations can benefit from the structure and guidance provided by the 

ISO 50001 system once they critically evaluate any proposed energy management strategies 

in terms of actual energy and cost savings for the business. 

4.2.4 Research Objective 4 

Investigate how staff can be engaged to ensure the success of energy management plans. 

This objective was identified to bridge the gap between the literature and everyday business 

practice relating to staff engagement with energy management initiatives. The important role 
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staff play in the success energy of energy management strategies is highlighted in the 

textbooks (Smith & Parmenter, 2016) and academic literature (Ambariyanto, Utama and 

Purwanto, 2018; Bryne, Barrett and Kelly, 2014). In contrast, 58% of businesses reported 

having no staff awareness campaigns (Ates & Durakbasa, 2012). The results indicate staff can 

be engaged through leadership endorsement and organisational culture, incentive programs 

and targeted communications.  

The participants consistently expressed the impact organisation culture can have on energy 

management success. The findings show that leadership endorsement is an important factor 

to foster an organisational culture of energy efficiency and to encourage staff to engage with 

energy management initiatives. These results build on existing evidence that endorsement 

from top operations managers significantly increases the adoption of energy-efficiency 

practices amongst staff (Blass et al., 2014) and the importance of the commitment of senior 

executives in driving successful energy management strategies (Elmualim et al., 2010). 

The participants expressed the are value of incentivising energy to promote energy efficient 

practices among staff. This involves educating employees on energy management goals, 

providing specific opportunities for them to get involved and subsequently rewarding the 

energy efficient behaviours.  

While the literature revealed 44% of businesses reported using only passive written 

communications to engage staff in energy management initiatives (Christoffersen et al., 

2006), the results indicate that energy management experts have a preference for verbal 

communication when trying to effectively engage staff. Industry experts raised concerns 

around the effectiveness of written communications to engage staff, describing it as “white 

noise” and losing effectiveness over time. The results support the use specifically targeted 

communications, leveraging motivational factors to engage specific audiences to ensure the 
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success of energy management plans. These results should be taken into account when 

planning energy management campaigns at the SIC and business in general. Further research 

is required to test the effectiveness of written vs verbal energy management communications 

to engage staff to ensure the success of initiatives.  

The results build on existing evidence of a lack of support for energy management initiatives 

from managerial staff (Patil and Sarode, 2019), indicating a potential negative relationship 

between a lack middle management endorsement of energy management initiatives and 

employee engagement. Further research is required to identify the effect middle 

management attitude to energy management has on staff engagement with energy 

management initiatives.  

4.2.5 Research Objective 5 

Investigate what measures can be put in place to help balance resources between energy 

management strategies and employees' primary duties. 

This objective was identified to investigate how businesses can balance resources between 

energy management initiatives and employees' day-to-day duties. The results reaffirm the 

claims of Almenhali (2019) and Byrne, Barrett and Kelly (2014) that balancing resources is a 

major challenge for energy management teams in the sports industry. The findings indicate 

higher education and sporting facilities rely heavily on staff volunteerism and employees 

going above and beyond to drive successful energy management initiatives.  

The issue of balancing resources can be addressed by aligning on priorities across the 

organisation. Alignment on energy management, as part overall business priorities, is 

required across the entire organisation from leadership to middle management to full- and 

part-time employees to ensure strategy success. Again, this stems from leadership 

endorsement and helps to ensure all employees understand the value of making strategies 
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successful. Managers must ensure their employees are allowed the time to focus on energy 

management goals as well as their day-to-day duties, rather than being expected to go above 

and beyond to meet energy management targets set by the business. The results indicate that 

including sustainability and energy conservation in employees job descriptions is one way of 

ensuring alignment across the entire organisation by eliminating conflicting priorities. These 

findings should be taken into account when developing energy management policy and 

strategy at the SIC and businesses in general. 

There was a consensus that sports stadiums in Ireland are understaffed compared to their 

European counterparts, however addressing this issue was out of the scope of this study. 

4.2.6 Research Objective 6 

Identify unique problem areas for energy management data collection and optimisation at 

the Sport Ireland Campus. 

This objective was identified to highlight specific data collection and optimisation challenges 

at the SIC, in order to mitigate against potential barriers to success. The results support 

previous findings that sporting facilities face a diverse range of challenges due to variations in 

facility types and competing business and energy management priorities (Almenhali, 2019), a 

lack of knowledge and limited funding which prevent sports facility managers from adopting 

environmentally sustainable strategies (Almenhali, 2019; Elmualim et al., 2010). 

The unique problem areas identified at the Sport Ireland Campus are: 

• A lack of knowledge in the absence of an Energy Manager and Energy Management 

Team as discussed in the research rational 1.3 and detailed submetering for baseline 

data collection (Appendix Table D7); two initial requirements for energy management 

success. A lack of submetering outside the two largest facilities is a challenge to long 
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term energy management success, making it difficult to set specific measurable goals 

for the smaller facilities.  

• Competing priorities between the requirements of hosting world class sporting 

events, as is evident due to the lack of focus on energy management at the SIC and 

the organisation priorities as discussed in the research rational 1.3. This was identified 

to be a challenge for similar organisations in results section 3.3.4.  

• There are a diverse range of buildings and facilities on campus of varying age, use and 

energy requirements as highlighted in Appendix A. This was identified as a challenge 

for similar organisations in the literature review section 1.5.7. 

• There are a diverse range of stakeholders onsite, working under different 

organisational structures with individual priorities, as highlighted in Appendix B. 

Aligning on priorities was identified to be a challenge for similar organisations in 

results section 3.3.4. Gaining alignment on goals and priorities will be essential for 

energy management success at the SIC, requiring buy in from senior and middle 

management.  

This study aims to mitigate against these issues by providing accurate data in terms of energy 

consumption and the diverse range of facilities on campus, providing knowledge on energy 

management strategy and best practice in campus and sports facilities and proposing 

strategies; pool cover, LED retrofits and BMS optimisation; which can be implemented with 

minimal resources and funding, the results of which can be used to garner support from 

campus stakeholders. Long term energy management success will require investment in 

human resources i.e., an energy manager and team and alignment from all stakeholders on 

campus.  
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4.3 Limitations of the Research 

4.3.1 Researcher Bias 

Researchers must explicitly identify the biases which shape their interpretations during a 

mixed methods study (Creswell and Creswell, 2018). The potential biases which pertain to 

this study stem from the researcher’s IT background and the fact that the researcher works 

in the organisation being studied. Therefore, there is a risk of bias toward certain viewpoints. 

Every effort was made to ensure objectivity and a self-reflection journal (Appendix I), and 

research logbook (Appendix U) were kept helping the researcher to understand their role in 

the study and how their experiences could impact their interpretation of the data. For the 

quantitative analysis the researcher prioritised the areas of perceived greatest impact with 

minimal investment, individuals from an energy management background may have chosen 

different areas to focus on. 

4.3.2 Access to Literature 

Access to secondary data for the literature review was limited to open-access articles and 

those available through the research databases accessible via the University login.  

4.3.3 Time & Word Count Constraints 

Time constraints arose from undertaking a complex, mixed methods study in a 12-week 

period as a sole researcher. The time taken to conduct and transcribe interviews, and the fact 

that the researcher works full time placed additional strain on resources. Covering all required 

sections of this mixed methods study within the word count constraints was a challenge.  

4.3.4 Sampling Techniques 

There is an opportunity for bias with non-probability sampling (Blumberg, Cooper & Schindler, 

2014). The researcher aimed to reduce the risk of bias by selecting individuals from various 
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geographical and professional backgrounds. However, another researcher may have chosen 

different participants based on their personal judgement and professional contacts. As a 

result, there is a risk the participant replies could be biased and not representative of the 

wider population. 

The researcher aimed to have an equal number of participants from the higher education and 

sports sectors, however this was not possible due to less responses received from sport-

sector invitees. As a result, it is possible the findings are biased toward one sectors’ point of 

view. As 70% of the participants were from Irish organisations critics could argue the findings 

are not generalisable to global organisations.  

4.3.5 Data Collection 

Measurement bias is a potential issue when using secondary data. This can happen via the 

deliberate distortion of data; changes in the way data is collected; or instances where the 

data collection technique did not truly measure the topic of interest (Saunders, Lewis and 

Thornhill, 2016). For this study, the researcher assumed the risk of measurement bias against 

the benefits of the information to be gained by analysing the data. This limitation can be 

mitigated in future studies by the researcher gaining approval to access to the BMS and 

collecting the required information as primary data.  

The interview questions were not be piloted as when the interview process began less than 

five participants had accepted the invitation to participate, five being the minimum non-

probability sample size. This is a limitation of the study as the opportunity to improve 

questions, format and instructions was lost. This limitation arose because the researcher 

offered to make themselves available on dates and times that suited the participants but did 

not specify a date range. This can be avoided in future studies by the researcher making 

themselves available during a set date range allowing ample time for participants to respond.  
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4.4 Strengths & Weaknesses of the Research 

The main strengths of this study are the mixed methods case study design to address the 

research aim and objectives and the identification of future research topics in the area of 

energy management from a business perspective rather than a purely energy consumption 

perspective. By taking a case study approach this research has been able to provide specific, 

practical energy management solutions for the Sport Ireland Campus, based on baseline 

energy consumption data and potential cost savings. By addressing gaps in knowledge, 

highlighted in the literature review, the research provides useful generalisable insights 

relating to the complex issues of promoting energy management among staff and balancing 

resources between daily duties and energy management. Practical recommendations for 

future research were identified to inform successful energy management strategy from a 

business perspective.  

There are weaknesses related to the qualitative and quantitative analysis. The main 

quantitative weakness was limited granularity of the secondary data. The NAC secondary data 

was available at a monthly level, whereas daily or hour of day detail would have provided 

further insights. Cost data was not available at a submeter level, meaning the costs are 

estimated not exact. The main qualitative weakness was the sample technique and size which 

raises concerns about the generalisability of the results.  

4.5 Implication of Findings  

4.5.1 Implications for Energy Management at the Sport Ireland Campus 

This study provides an analysis of baseline energy consumption data and proposes practical 

energy management strategies, while also identifying challenges faced by the SIC. This 

information offers the business an understanding of their current situation and an insight into 
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the steps which can be taken to optimise energy consumption, and mitigate against 

challenges, ultimately positively impacting the business bottom line. 

 

4.5.2 Academic & Research Implications 

This study provides a systematic investigation into energy consumption and optimisation 

opportunities on a sports campus in Ireland, analysing baseline data and leveraging the 

opinions and experiences of industry experts to help identify energy management strategies 

aimed to reduce energy consumption. The study also adds to the limited research into energy 

consumption and optimisation opportunities available on a sporting campus and sporting 

facilities generally. Opportunities for future research were highlighted throughout section 4.2 

including research with practical business implications such as identify the most efficient and 

cost-effective renewable energy solutions for businesses in Ireland and assessing whether 

third party accreditation alone is an accurate reflection of energy management success for 

businesses.  

This study also provides insights into best practice relating to engaging employees and 

balancing resources as they pertain to energy management, based on the opinions and 

experiences of industry experts within the higher education and sports sectors. 

4.6 Conclusion 

This research aimed to identify to identify opportunities to optimise energy consumption and 

propose strategies for improved energy management on an international sports campus in 

Ireland.  

Based on a quantitative analysis of energy consumption data at the Sport Ireland Campus, it 

can be concluded that the NAC facility provides the greatest opportunities for optimisation. 

Further information gathered as part of the literature review, field notes and experiences of 



  

Page | 94 
 

industry experts indicate that pool covers & AHU night optimisation, LED lighting retrofits and 

BMS optimisation provide cost-effective opportunities to optimise energy consumption at the 

SIC.  

Based on a qualitative analysis of the experiences of industry experts, it can be concluded that 

an energy manager and energy management will be required to ensure long term energy 

management success at the SIC. The results challenge the assumption that third party 

accreditation is an accurate reflection of energy management success in the sport and higher 

education sectors. This research clearly illustrates that the ISO 50001 energy management 

system can be used to provide structure and guidance for energy management policy, goal 

setting and proposed strategies but it also raises the question of if this provides an accurate 

reflection of energy management success in the sport and higher education sectors. It can be 

concluded that businesses must critically evaluate all proposed strategies in terms of actual 

energy and cost savings. 

The Sport Ireland Campus faces a number of challenges to energy management success, 

including a lack of knowledge and competing priorities between providing world class 

sporting facilities and basic energy management principles. Ultimately, senior management, 

middle management and campus stakeholder alignment and resource allocation are required 

to address these issues.  

This study aimed to address specific gaps in knowledge, identified in the literature review, 

relating to engaging employees to ensure the success of energy management plans and 

balancing resources between energy management initiatives and employee’s primary duties. 

By interviewing industry experts and conducting a thematic analysis a number of solutions 

were identified. It can be concluded that leadership endorsement and organisational culture 

are crucial for both engaging employees and ensuring resources are balanced between daily 
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duties and energy management priorities. This research clearly illustrates that employees can 

be engaged through incentive programs and specifically targeted communications, but it also 

raises the questions around the effectiveness of passive, written communications. While 

sample size limits the generalisability of the results it can be concluded that writing 

sustainability and energy management into employee’s job descriptions is an approach being 

taken in the sports and higher education sectors to ensure alignment across the entire 

organisation by eliminating conflicting priorities between employees’ day-to-day roles and 

energy management duties. 
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Appendix A: Sport Ireland Campus Facilities  
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Appendix B: Sport Ireland Campus Organisation Chart 

Appendix C: ISO 50001  
ISO 50001 Energy Management System certification provides a framework for establishing 
energy management best practice to help organisations to improve their energy efficiency 
plus make a return on investment by implementing ISO 50001. The standard enables 
organisations to establish the systems and processes necessary to improve energy 
performance, including energy efficiency, use, and consumption (SEAI-b, 2020). 

Appendix D: Tables 
 

Table D1: European Athletics Sustainable Event Themes 

People Planet Profit 

Provide a healthy and safe 

environment, respect 

human rights, respect 

diversity, be culturally 

sensitive and encourage 

community involvement 

Practice waste reduction, 

reuse and recycle, be water 

and energy efficient use 

eco-friendly transportation 

Save money through 

increased efficiency, use 

responsible procurement, 

invest in the local economy, 

and boost innovation 

Note. Adapted from UEFA (2018) 
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Table D2: Energy Management Terms & Definitions 

Term Definition 

Building Management 

System (BMS) 

A control system that can be used to monitor and manage the 

mechanical and electrical services in a facility e.g. power, 

heating, ventilation, air-conditioning (HVAC), elevators and 

lights. 

Energy This term applies to both renewable and non-renewable 

energy that an organisation purchases, stores, uses and 

recovers. Energy sources include electricity, fossil fuels, steam, 

and heat. 

Energy Audit The collection and analysis of energy consumption data to 

identify energy savings opportunities within an organisation. 

Energy Baseline Data showing energy consumption over a period of time. 

Energy Consumption Quantity of energy consumed to perform an action or simply 

inhabit a building. 

Energy Demand The term used to describe the consumption of energy related 

to human activity. 

Energy Efficiency Using less energy to perform the same task to reduce energy 

consumption. 

Energy Goal A specific outcome an organisation seeks to achieve to 

improve its energy management. 

Energy Management 

Team 

Cross-discipline representatives from various departments 

who have been appointed to improve energy management 

behaviours and to encourage compliance with energy 

management policies and strategies. 

Energy Plan A forecast of opportunities for improved energy management.  

Energy Policy A statement developed by top management, which outlines 

the organisation’s intentions toward improving its energy 

management. 

Note. Sources: Oung (2013); SEAI-a (2020); Smith & Parmenter (2016) 
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Table D3: General Principles of Energy Management 
Principle Strategy Cost Time to 

Implement 

Complexity Benefit 

Review 

historical data 

Identify energy use patterns & 

anomalies in usage 

Low 1 year 

 

Low 

 

5-10% 

Energy audits Investigate energy use by 

specific processes; highlight 

inefficient operations 

Low 1 year 

 

Low 

 

5-10% 

Operations & 

maintenance 

Improve operations & 

maintenance will save energy  

Low 1 year 

 

Low 

 

5-15% 

Economic 

evaluation 

Evaluate new 

equipment/processes/options 

to determine costs and 

returns. 

Low 1 year 

 

Low 

 

5-15% 

Efficient 

equipment 

Replace equipment with more 

efficient substitutes to fulfil 

the same function 

Mod-High years Mod-High 10-30% 

Efficient 

processes 

Replacing processes with more 

efficient substitutes often 

yields improved quality 

Mod-High years Mod-High 10-30% 

Containment Confine energy, reduce losses, 

and recover energy 

Mod-High years Mod-High 10-50% 

Alternative 

energy sources 

Substitute fuel or energy 

forms e.g. solar PV 

Mod-High years Mod-High 10-30% 

Energy 

conversion 

Solar thermal technology is an 

effective means for water 

heating 

Mod-High years Mod-High 10-30% 

Energy storage Advances in technology will 

make onsite electricity storage 

increasingly viable in the 

future 

Mod-High years Mod-High 10-30% 

Note. Adapted from Smith & Parmenter (2016) 
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Table D4: Recommended Water Temperatures 

Use Case Temperature 

Competitive swimming & diving  27°C 

Recreational use, conventional main pools & adult teaching 28°C 

Children’s teaching & leisure pools 29°C 

Babies, young children, disabled 30°C 

Note. Source: Carbon Trust (2008) 

Table D5: Quantitative, Mixed and Qualitative Methods   

Quantitative Methods Mixed Methods Qualitative Methods 

Pre-determined Both pre-determined and 

emerging methods 

Emerging methods 

Instrument based questions Both open- and closed- 

ended questions 

Open-ended questions 

Performance data, attitude 

data, observational data, 

and census data 

Multiple forms of data 

drawing on all possibilities 

Interview data, observation 

data, document data, and 

audio-visual data 

Statistical analysis Statistical and text analysis Text and image analysis 

Statistical interpretation Both statistical and theme 

interpretation 

Themes, patterns 

interpretation 

Note. Adapted from Creswell and Creswell (2018) 
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Table D6: Research Strategies 

Strategy Description 

Experiment Examines the results of an experiment versus the expected results. Can 

be used in all areas of research, and usually involves the consideration 

of a somewhat limited number of factors. 

Survey Generally used in quantitative research projects and involves sampling 

a representative proportion of the population.  

Archival 

Research 

Obtains information from historical data or archive documents. Data 

used for this type of research is considered secondary data. 

Ethnography Used to study the culture of a group. This approach can be used in 

market research for businesses to gain an in-depth knowledge of their 

markets and customer experiences. 

Action Research Used to promote organisational learning by identifying a problem, 

planning action, taking action, and evaluating the success of the actions. 

Grounded 

Theory 

A systematic approach to collecting and analysing qualitative data 

aimed toward theory development. Data is often collected through 

observation and repeated themes are then coded/grouped into 

categories that create the basis for a new theory. 

Narrative 

Inquiry 

Data is gathered and analysed through storytelling rather than collecting 

pieces of data that emerge from specific questions. The researcher then 

writes a narrative of the experience from transcripts and observational 

notes. 

Case Study Focused on a topic within its real-life setting or context. The case can be 

a person, a group, or an organisation. Once the case is defined, the 

researcher sets out to understand the dynamics of the topic being 

studied within its setting or context. Commonly uses a mixed-methods 

approach. 

Note. Source: Saunders, Lewis and Thornhill (2016) 
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Table D7: Quantitative Dataset Overview 

Facility  Description Electricity 

Submeters 

Electricity 

Usage 

Electricity 

Cost 

Gas 

Usage 

Gas 

Cost 

National 

Aquatic Centre 

 Yes Yes Yes Yes Yes 

National Indoor 

Arena 

 Yes (limited 

time period) 

Yes  Yes Yes Yes 

Irish Sports HQ  No No Yes No Yes 

Morton 

Stadium 

 No No Yes No Yes 

Conference 

Centre 

 No No Yes No Yes 

Special 

Olympics 

 No No Yes No Yes 

Pavilion  No No Yes No Yes 

Irish Institute of 

Sport 

 No No Yes No Yes 

Sport Ireland 

Offices 

 No No Yes No Yes 

Triathlon  No No No No Yes 

Appendix E: U.S. Clean Energy Initiative 
The U.S. Clean Energy Initiative (CEI) is an umbrella energy partnership comprising Unites States 
activities in the Global Village Energy Partnership, Cleaner Fuels and Vehicles Partnership, Partnership 
for Clean Indoor Air, and Efficient Energy for Sustainable Development. Collectively, these 
components will increase access to modern energy services, promote clean transportation fuels, 
indoor cooking and heating practices, and improve the productivity and efficiency of current energy 
systems reducing waste, saving money, and improving reliability. (CEI, 2021) 
 
Grants available: 

Project Type  Funding Level 
Feasibility study and Project Energy Audit 
  

Up to 50% funding to a maximum of €15,000 

Final business case and project delivery support 
grant 

Up to 75% funding to a maximum of €15,000 
where basic energy performance arrangements 
are considered and up to €37,500 where energy 
performance contracting (EPC) is considered 
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Appendix F: SEAI Grant 
The Sustainable Energy Authority of Ireland (SEAI) offer grants to businesses and public sector 
bodies spending over €250,000 per annum on energy and who are seeking to develop energy 
saving projects (SEAI-b, 2021). These projects should be to achieve substantial energy savings 
and build good procurement practices. 
Benefits include: 

• Significantly reduce energy costs. 

• Enhance the organisation's reputation and image. 

• Improve competitiveness. 

• Improve the knowledge of your employees around reducing energy use. 

• Improve your Display Energy Certificate. 

• Ability to divert savings to other activities. 

Appendix G: LEED Gold Certification 
LEED stands for Leadership in Energy and Environmental Design.  
United States Green Building Council (USGBC) sponsors the LEED program. The LEED 
certification program assesses building design and construction in terms of energy efficiency, 
water usage, air quality, and chosen building materials as well as environmental factors such 
as access to public transportation and responsible land use. 
Building projects that take part in the program can be awarded LEED certifications, these are 
based on four levels and total points earned: 

• LEED Certified buildings earn 40–49 points 

• LEED Silver buildings earn 50–59 points 

• LEED Gold buildings earn 60–79 points 

• LEED Platinum buildings earn 80 or more points 

(U.S. Green Building Council, 2021) 
 

Appendix H: Field Notes  
 

NAC observation 
Date: 4/5/21 

• Halogen light fittings 

• No motion sensors or automation  

• No pool covers 

• Circulation pump ramped down at night to 75% 

• Gas used mostly for heating 
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Appendix I: Self-Reflection 

Completing the Dissertation 

My dissertation process was interrupted by a serious illness in my immediate family. This 
meant I initially completed my proposal in 2020 and returned to complete my dissertation in 
2021. It was very challenging getting back into the academic mindset.  
I began by refining the research question and research objectives which had been outlined in 
my research proposal. Upon a closer review of the literature, I realised I had to constructively 
criticise my own work. I later rejected some of the objectives as I realised, I had been biased 
toward my opinions to what I needed to research to solve the problem rather than identifying 
gaps in the literature where important original research could be done. I gained the ability to 
see the problem from many different points of view and I ended up with research objectives 
which would force me to step out of my “IT comfort zone” and look at business management 
from a much broader perspective.  
I gained the ability to respond positively to criticism. After meeting with my supervisor, I was 
able to make improvements to Chapter 1 based on his feedback. I benefited from his 
guidance, instruction, and encouragement throughout the process, and I felt re-assured that 
if I needed to ask a question or was unsure of something that support was available. The 
methodology section of my research proposal was weak. I really wanted to improve on this 
for my research study. I purchased several research methodology books and set time aside to 
study and understand the process of developing a methodology including design, philosophy, 
approaches, strategy, and data collection techniques. I learned that you need to take time to 
assess the entire situation and that decision-making is a process rather than an action, which 
is a skill I will take to my professional career. 
 
Time Management 

Time constraints were a major challenge for me as when I returned to complete my 
dissertation. I was working full time, which was expected prior to commencing the MBA, but 
also our family situation had changed entirely. The family boundaries, which existed to allow 
time for college work for the first 1.5 years, were no longer realistic. Time management, 
prioritising tasks and most importantly the productive use of the time which was available to 
work on the dissertation became the norm.  A major learning, I take from this side of the 
experience is how to use my time more productively.  
 
In terms of primary data collection, I offered to make myself available at dates and times that 
suited the participants for ethical reasons. I was acutely aware of the fact that as professionals 
their time to partake in a voluntary study would be limited. While I sent out invitations over 
two consecutive days the positive responses were spaced out over 5 days, with some 
participants making themselves available for interview within 12 hours of their response. This 
meant that when I did my first interview I had less than five confirmed participants. I did not 
want to risk piloting the questions in case this meant I did not meet the minimum sample size. 
This limited the study. In hindsight, I should have offered to make myself available within a 
specified date range.  
In terms of conducting a mixed methods study over 12 weeks, I realised I couldn’t look at 
everything. The time taken to plan and conduct all aspects of the study placed constraints on 
my resources as a single researcher. This meant I had to prioritise the areas I perceived would 
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have the biggest impact in terms of the primary and secondary data I collected and analysed. 
This limited the scope of the study.  
 
Critical Thinking 

During the entire MBA experience, I had to focus on developing my critical thinking. My 
approach to writing is naturally descriptive, and I had to learn to be more critical of research 
articles. I believe this is a weakness in my literature review. I feel my critical thinking improved 
over the interview process and data analysis, results and discussion phases but I am acutely 
aware that this something I need to develop further. On a positive note, this has taught me 
to question claims made by consultants and third-party vendors and to critically evaluate 
proposed solutions/projects in my professional career.   
 
 
Learning and Development  

As I come from an IT background, conducting this study has allowed me to gain a wealth of 
knowledge in a new area which in turn helped me to look at business from a more holistic 
point of view. Networking, conducting semi-structured interviews, and data collection and 
analysis are skills acquired which will benefit my professional development. 
I am naturally more of an active learner than a reflective learner, and I prefer to process 
information by trying it out. The processes of contextualising and rationalising the research 
along with forming the methodology helped me to develop reflective skills. This meant that I 
really had to think things through and understand things before acting which was a big 
learning opportunity and led to the realisation that sometimes I probably act too quickly. 
During this process I became very conscious of removing any preconceived ideas of what 
needed to be done to solve the research problem to avoid any bias.  
I very much enjoyed using the NVivo tool, I found it very useful in terms of coding the 
identifying themes. This did not surprise me as I naturally embrace learning about and using 
new types of technology. This was a welcome reprieve, back in my comfort zone, following 
the interview and transcription processes.  
The interview process confirmed the fact that while technology is important, energy 
management encompasses many more facets. This again made me aware of my bias toward 
technology and the need to minimize that bias and look at the data from a holistic business 
perspective. While the IT manager in me would love to go to my manager and request funding 
for state-of-the-art equipment, many participants referred to ‘low hanging fruit’ and starting 
with ‘cost effective’ projects to get quick wins, make savings and use this as leverage for bigger 
capital investment projects.  
A final novel learning is that at some point I sub-consciously started changing my own 
personal behaviours toward energy consumption and the environment… turning off lights and 
powering down my PC, turning off the auto mower to let the wildflowers grow for the bees 
…I realised around week 9 I was ‘falling in love with a lightbulb’!  
 

Appendix J: Email Invitation to Participate 
 
Hi xxx 
I am Master of Business Administration (MBA) student at Dublin Business School in Ireland. I 
am conducting interviews as part of a research study to identify opportunities to optimise 
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energy consumption and propose strategies for improved energy management on an 
international sports campus in Ireland. I wish to gain an understanding of how energy 
management is perceived and experienced by individuals in both sports and university 
campus settings. I wish to invite a member of your team to take part in this research study.  
 
The interview takes around 30-45 minutes and is very informal, with only five short 
background questions and ten research questions to cover. I am simply trying to capture 
thoughts and perspectives on energy management based on personal experiences. 
Responses to the questions will be kept confidential. Each interview will be assigned a code 
and anonymised to ensure that personal or organisation identifiers are not revealed during 
the analysis and write up of findings. 
 
Participation in this study is entirely voluntary. However, participation by a member of your 
team will be a valuable addition to my research and findings could lead to greater public 
understanding of energy management and challenges faced by those working in the industry. 
 
If a team member is willing to participate, I would appreciate if you could put me in contact 
with them.  
 
Many thanks for taking the time to read this email, 
Stephen Caffrey  
+353 XXX XXX XXXX 
 
 

Appendix K: Participant Information Sheet 
 

PARTICIPANT INFORMATION SHEET  
 
PROJECT TITLE 

Identify opportunities to optimise energy consumption and propose strategies for energy 

management on an International Sports Campus in Ireland. 

You are invited to take part in a research study, the results of which will be used to identify 

opportunities to optimise energy consumption and propose strategies for energy management on an 

international sports campus in Ireland. I am an MBA student at Dublin Business School (DBS) and 

Lecturer, Brian Raymond, is supervising this project. I have obtained ethical approval from the 

Research Ethics Committee to undertake this research. 

WHAT WILL HAPPEN  

This study will involve an interview, conducted using video conference software and will be recorded. 

The participants will be asked a series of questions relating to their experience around energy 

management strategy, energy management best practice, challenges faced and barriers to success.  

TIME COMMITMENT 
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The interview takes approximately 30-45 minutes, and the aim is to complete this in one session. 

PARTICIPANTS’ RIGHTS 

You may decide to stop being a part of the research study at any time without explanation required 

from you. You have the right to ask that any data you have supplied to that point be 

withdrawn/destroyed. You have the right to omit or refuse to answer or respond to any question that 

is asked of you. You have the right to have your questions about the procedures answered (unless 

answering these questions would interfere with the study’s outcome. A full de-briefing will be given 

after the study, if requested). If you have any questions as a result of reading this information sheet, 

you should ask the researcher before the study begins. 

CONFIDENTIALITY/ANONYMITY 

The data I collect does not contain any personal information about you. Participants will be assigned 

a code number to protect anonymity and confidentiality. The video file of your interview will be 

transcribed and any personal or company information will be anonymised by the interviewer. The 

video file and interview transcripts will only be available to the researcher and lecturer supervising 

this project. Once the recordings have been transcribed the recordings will be destroyed. Once the 

research has concluded and the date for appeal of grades has passed any digital and hard copy 

materials will be destroyed. 

FOR FURTHER INFORMATION 

I or my supervisor Brian Raymond will be glad to answer your questions about this study at any time. 

You may contact me at 10392955@mydbs.ie or Brian at brian.raymond@mydbs.ie.  

 
 

  

mailto:10392955@mydbs.ie
mailto:brian.raymond@mydbs.ie
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Appendix L: Consent Form 
CONSENT FORM 

Project Title:  

Identify opportunities to optimise energy consumption and propose strategies for energy 

management on an International Sports Campus in Ireland 

Project Summary: 

The present study aims to identify opportunities to optimise energy consumption and 
propose strategies for improved energy management on an international sports campus in 
Ireland. The objectives of the study are: 

1. Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus.  

2. Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

3. Propose strategies for energy management at the Sport Ireland Campus.  

4. Investigate how staff can be engaged to ensure the success of energy management 

plans. 

5. Investigate what measures can be put in place to help balance resources between 

energy management strategies and employees' primary duties. 

6. Identify unique problem areas for energy management data collection and 

optimisation at the Sport Ireland Campus.  

The scope of the interview specifically relates to objectives 3, 4 and 5. 

By signing below, you are agreeing that: (1) you have read and understood the Participant Information 
Sheet, (2) questions about your participation in this study have been answered satisfactorily, (3) you 
are aware of the potential risks (if any), and (4) you are taking part in this research study voluntarily 
(without coercion).  
     
_________________________            _____________________        Date: -
_________________ 
Participant Name (Printed)  Participant Signature   
   
 
      
Stephen Caffrey                      ________________     Date: -
_________________ 
Student Name (Printed)       Student Signature 
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Appendix M: Interview Questions & Protocol  
 

Interview  Protocol 
Basic Information 
Interview date:  ______________ 
Interview time:  ______________ 
Location: Zoom video conference 
Interviewer: Stephen Caffrey 
Interviewee:  ______________ 
Length:  ______________ 
Filename: ______________ 
Introduction 
Hi XXX my name is Stephen Caffrey and I’d like to thank you for agreeing to take part in this 

study and taking the time to meet me today. I’m an MBA student at DBS and I’m conducting 

this research as part of my final year dissertation. I’m going to start by explain the purpose of 

the interview and reading the research aims and objectives: 

Aim 

This research study aims to identify opportunities to optimise energy consumption and 

propose strategies for improved energy management on an international sports campus in 

Ireland. 

The objectives relating to this interview: 

7. Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus.  

8. Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

9. Propose strategies for energy management at the Sport Ireland Campus.  

10. Investigate how staff can be engaged to ensure the success of energy management plans. 

11. Investigate what measures can be put in place to help balance resources between energy 

management strategies and employees' primary duties. 

12. Identify unique problem areas for energy management data collection and optimisation 

at the Sport Ireland Campus.  

I want to reiterate some important points before we start: 

• Can confirm that you received the participant information leaflet via email?  _______ .  

• I have/have not received your signed informed consent.  

• This interview will be recorded for research purposes only; the recording will be stored on 

a secure hard drive and destroyed after it is transcribed. The transcription will be stored 
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on a secure hard drive and will be destroyed three months after the submission date of 

May 24th. Your anonymity will be protected, and any interview responses which could lead 

to organisation identification will be anonymised during the transcription process, to 

protect confidentiality. 

• You have the right to withdraw from this study at any point. 

This interview will take approximately 30-40 minutes. There are 4 short background questions 

and 6 research questions covering the areas of energy management strategy, energy 

management best practice, challenges faced and barriers to success. During the flow of the 

conversation, I may ask some questions to expand on the answers you give.  

Do you have any questions before we begin? ___________ 

 
Opening Questions  
1. What sector does your organisation fall under?  

2. Does your organisation have an energy policy in place? If yes, is that part of a wider 

sustainability policy/program? 

3. Does your organisation have an energy management team in place? 

4. Can you tell me a bit about your role within the organisation and experience in the area 

of energy management?  

Research Questions 
1. From your perspective, which energy management strategies have been most successful 

for your organisation?  

2. How would you measure the success of your energy management strategies? 

3. Given your experience, what are the most effective methods of promoting energy 

efficient practices and energy awareness amongst staff/campus users to ensure the 

success of energy management strategies? 

4. How would you describe the challenges relating to executing energy management 

strategies, specifically in a sports/campus setting?  

5. What has been your experience of balancing resources between energy management 

initiatives and employees’ primary duties? 

6. From your perspective, is energy management in sport/campus setting more complex 

than other sites How did you address this?  
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Closing Instructions 
I would like to thank you again for your time today. Are you happy for me to contact you via 

email to clarify information, should this be required following the transcription process? I 

would like to assure you again of the confidentiality of this interview. Do you have any final 

questions for me? __________ 
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Appendix N: Interview Protocol Guide   

  
Note. Source: Creswell and Creswell (2018) 
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Appendix O: Data Consent Form 
DATA CONSENT FORM 

 

Project Title:  

Identify opportunities to optimise energy consumption and propose strategies for energy 

management on an International Sports Campus in Ireland 

Project Summary: 

The present study aims to identify opportunities to optimise energy consumption and 
propose strategies for improved energy management on an international sports campus in 
Ireland. The objectives of the study are: 
 

1. Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus.  

2. Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

3. Propose strategies for energy management at the Sport Ireland Campus.  

4. Investigate how staff can be engaged to ensure the success of energy management 

plans. 

5. Investigate what measures can be put in place to help balance resources between 

energy management strategies and employees' primary duties. 

6. Identify unique problem areas for energy management data collection and 

optimisation at the Sport Ireland Campus.  

 

By signing below, you are consenting to the use of SIC gas/water/electricity usage and cost 

data in this research study. The scope of the data analysis specifically relates to objectives 1, 

2 and 6 above. 

 
 
       
XXXXXX ______          _________________    Date: _________________ 
 

COO Name (Printed) COO Signature      
 
 
      
Stephen Caffrey              ______  Date: _________________ 
 
Student Name (Printed)  Student Signature 
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Appendix P: LinkedIn Invitation  
LinkedIn Invitation  

 

Hi XXXXX , I am a part time MBA student at Dublin Business School. I am looking to conduct 
qualitative research (interviews)for my dissertation. The research is around optimising energy 
consumption & strategies for energy management @Sport Ireland Campus. I would be 
delighted if you could help.  
Many thanks for taking the time to read this invitation. 
 
Stephen Caffrey  
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Appendix Q: Participant Consent Form 
PARTICIPANT CONSENT FORM 

 

Project Title:  

Identify opportunities to optimise energy consumption and propose strategies for energy 

management on an International Sports Campus in Ireland 

 
 

Project Summary: 

The present study aims to identify opportunities to optimise energy consumption and 
propose strategies for improved energy management on an international sports campus in 
Ireland. The objectives of the study are: 
 

1. Deliver baseline energy consumption data to support the senior management teams' 

decision-making process at the Sport Ireland Campus.  

2. Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

3. Propose strategies for energy management at the Sport Ireland Campus.  

4. Investigate how staff can be engaged to ensure the success of energy management 

plans. 

5. Investigate what measures can be put in place to help balance resources between 

energy management strategies and employees' primary duties. 

6. Identify unique problem areas for energy management data collection and 

optimisation at the Sport Ireland Campus.  

The scope of the interview specifically relates to objectives 3, 4 and 5. 

By signing below, you are agreeing that: (1) you have read and understood the Participant Information 
Sheet, (2) questions about your participation in this study have been answered satisfactorily, (3) you 
are aware of the potential risks (if any), and (4) you are taking part in this research study voluntarily 
(without coercion).  
       
______________________ ___________________ Date: _________________ 
 

Participant Name (Printed) Participant Signature    
  
 
 
      
Stephen Caffrey  ___________________    Date: _________________ 
 
Student Name (Printed)  Student Signature 
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Appendix R: Dublin Business School - Research Ethics Review 
Application Form 

 
 
 

Dublin Business School  

Research Ethics Review Application Form 

 

Please complete this form comprehensively and submit it as a required appendix to your Research Methods Dissertation Proposal. 

 

Title of Research  Identify opportunities to optimise energy consumption and propose implementation 

strategies for energy management on an International Sports Campus in Ireland 

  

 

Applicant Details 

• Name:  Stephen Caffrey 

• Status:    Postgraduate student 

• Address:  Corballis, Garlow Cross, Navan, Co.Meath 

• Telephone: 0860468108     

• E-mail: 10392955@mydbs.ie  

 

 

Research Supervisor (where known / appropriate) 

• Name:  Brian Raymond. 

• Department:  DBS Faculty 

• Telephone:  +353 1 4177590    

• E-mail: brian.raymond@dbs.ie  

 

• Supervisor’s qualifications 

HDIP & MSC Web Technologies 

• Supervisor’s specialisations 

Software Methodologies and Project Management 

• Supervisor’s experience 

20 years Enterpise Expertise 

 

 

Ethical Guidelines 

 

All applicants MUST have read and understood the DBS guidelines before submitting an application. 

 

• Have you read the DBS Ethical Guidelines for Research with Human Participants? 

 Yes                    No            

 

• Please indicate any other ethical guidelines or codes of conduct you have consulted? 

Blumberg, B., Cooper, D. & Schindler, P. (2014). Business Research Methods. 4th edn. McGraw Hill 

Education.  

Saunders, M., Lewis, P. & Thornhill, A. (2009). Research Methods for Business Students. FT Prentice Hall. 
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Research Proposal 

Please note: A detailed research proposal must accompany this application. 

 

Briefly outline the following information (not more than 200 words in any section).  

 

Proposed starting date and duration 

01/03/2021 12 weeks 

 

 

Research aims and objectives  

Aim: 

This research study aims to propose data-driven energy consumption and management strategies for use on 

an international sports campus in Ireland.  

 

 

Objectives: 

Deliver baseline energy consumption data to support the senior management teams’ decision-making 

process at the Sport Ireland Campus (SIC). 

Identify opportunities to optimise energy consumption at the Sport Ireland Campus.  

Explore energy management industry best practices. 

Identify challenges faced by energy management teams at sporting venues and campus sites. 

Propose strategies for energy management at the Sport Ireland Campus.  

Identify unique problem areas for energy management data collection and optimisation at the Sport Ireland 

Campus. 

 

 

 

Rationale 

This study intends to address the existing gap in the literature pertaining to energy management strategies 

and challenges in a sport campus setting and the perception that the Irish response to environmental 

sustainability is viewed as poor. High energy costs and increased awareness of the detrimental impact high 

emissions are having on the environment are key issues being faced by businesses and organisations 

globally. Sports campus facilities, by design, have high energy usage/load due to the presence of facilities 

which require energy resources to function. Significant costs savings can be made by businesses by carrying 

out an analysis of energy consumption data and developing strategies based on the insights gained. The 

results of this research is primarily aimed at a sports campus scenario but its learnings and methodologies 

can be applied to any organisation run in a campus setting such as universities. The results can also be used 

to advocate for investment in the area of energy management at the SIC. 

 

Research design 

The methodology used in this study is a mixed methods case study design. Both qualitative and quantitative 

data will be collected, analysed and interpreted in order to achieve different research objectives based on a  

specific organisation. ). Using this approach, the researcher will gain valuable insights from the semi-

structured interviews which would not have been identified in a general energy audit/quantitative analysis. 
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Methods of data collection 

Quantitative Data Collection  

The quantitative data is secondary in nature in that it was collected from the Sport Ireland Campus Building 

Management System (BMS) for a purpose other than this study. The BMS records electricity usage, and the 

data is stored in Excel. Electricity consumption is sub-metered by area. Cost data is also available.  

Qualitative Data Collection  

The researcher will use semi-structured interviews to collect qualitative data. Video conference software will 

be used to conduct the interviews. The interviews will then be transcribed. The data will be coded to 

highlight themes. 

 

Research sample 

Quantitative data will be collected from electricity meters along with utility cost data. The researcher will 

leverage data from the meters and submeters currently in place to undertake this research, making it 

convenience sampling.  

  

Qualitative data will be collected using semi-structured interviews. This will involve conducting intensive 

individual interviews with a small number of respondents to explore their perspectives on energy 

management. The population is defined as global energy management experts in the university/sporting 

sector. 

 

Nature of any proposed pilot study 

N/A 

 

 

Methods of data analysis 

Quantitative Data Analysis 

Data will be transferred from Excel into Statistical Package for Social Sciences (SPSS) for analysis. 

Qualitative Data Analysis 

Video recordings captured will be transcribed, and the data will be coded to highlight themes and then 

analysed. Thematic analysis will be used to analyse the qualitative data. 
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Ethical Issues and Risk 

 

Please identify any ethical issues which will arise and how you will address them. 

As secondary data is sourced from the SIC, consent will be sought to use this data from management. 

Safeguarding the privacy and rights of interview respondents has been identified as a potential ethical issue. 

This will be addressed using a participant information leaflet highlighting the aims of the study, the 

participant’s rights and protection and the benefits of participating. Coding will be used to provide 

anonymity. Informed consent will be obtained. 

 

 

Please indicate any risk of harm or distress to participants. 

There has not been any risk of harm or distress to the participants identified in the research. 

 

 

Please indicate how you will address this risk (e.g. debriefing procedures, etc). 

If an issue arises the researcher will address this and reassure the participant of their rights; all rights 

including the right to withdraw at any point will be upheld.  

 

 

 

 

Research Participants 

Do the participants belong to any of the following vulnerable groups? Please tick all those involved. 

 

• Children;            

• The very elderly;           

• People with an intellectual or learning disability       

• Other groups who might not understand the research and consent process;   

• Individuals or groups receiving help through the voluntary sector;     

• Those in a subordinate position to the researchers such as employees;   

• Other vulnerable groups          

 

Please specify the participant group 

Six industry experts in the field of Energy Management, specialising in either university campus or sport 

sector environments. 

 

 

 

 

How will the research participants in this study be selected, approached and recruited? 

The non-probability sampling technique known as self-selection sampling will be used. This relies on the 

personal judgment of the researcher rather than on chance to select the sample elements. Self-selection 

sampling is a volunteer sampling technique. The participants will be invited to take part via 

phone/email/letter. 
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What inclusion or exclusion criteria will be used?  

N/A due to self-selection sampling. 

 

How will participants be informed of the nature of study and participation? 

Phone calls and emails will be the primary form of communication. The participants will be informed of the 

nature of the study verbally prior to the interview and also given a participant information leaflet 

highlighting the aims and objectives of the study, the participant’s rights and protections in place. 

 

 

What procedures will be used to document the participants’ consent to participate? 

A consent form will be drafted and signed informed consent will be obtained.  

Note: this will be obtained via email, if necessary i.e. in the case of international interviewees.  

Forms will not be distributed to maintain confidentiality.  

 

If vulnerable groups are participating, what special arrangements will be made to deal with issues of 

informed consent/assent? 

No vulnerable groups will be participating in the study. 

 

Please include copies of any information letters and consent forms with the application. 

 

Researchers working with children must complete the statutory declaration in the appendices as well as the 

declaration below. 

 

 

 

 

 

 

Anonymity/Confidentiality/Data Protection 

Please indicate the form in which the data will be collected. 

 Identified   Potentially Identifiable    De-Identified 

 

What arrangements are in place to ensure that the identity of participants is protected? 

Information provided will not be identifiable in the interview transcripts or in any research reports. 

Only the researcher and supervisor will have access to the study data. All information obtained during 

interviews will be stored in a password protected computer file during the duration of the study. Each 

participant will be given a code number so that only the researcher and supervisor will know the identity of 

the participants. These codes will be kept in a separate password protected file. Any identifiable 

characteristics will be removed from interview transcripts, where possible.  
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Please indicate any recording devices being used to collect data (e.g. audio/video). 

Zoom video conferenceing software. 

 

 

Please describe the procedures by for securing specific permission for the use of these recording 

devices in advance. 

Written consent will be obtained. The participant must indicate: 

They agree for the interview to be video recorded.  

 Identified   Potentially Identifiable    De-Identified 

 

Who will have responsibility for the data generated by the research? 

The Researcher. 

 

 

 

Please describe the procedures of the storage and destruction of data. 

Only the researcher and supervisor will have access to the data. All information obtained during interviews 

will be stored in a password-protected computer file during the duration of the study. Each participant will 

be given a code number so that only the researcher and supervisor will know the identity of the participants. 

These codes will be kept in a separate protected file. Any hard copy materials associated with the interviews 

e.g. transcripts will be stored in a locked filing cabinet. Any identifiable characteristics will be removed 

from interview transcripts, where possible. Once the recordings have been transcribed the recordings will be 

destroyed. Once the research has concluded and the date for appeal of grades has passed any digital and hard 

copy materials will be destroyed in accordance with the Data Protection Act 2003.  

 

 

 

Dissemination and Reporting 

 

Please describe how the participants will be informed of dissemination and reporting (e.g. submission 

for examination, reporting, publications, presentations)? 

The participants will be informed of the possibility of dissemination and reporting during the informed 

consent process.  The participants will be informed immediately via email and telephone conversation of the 

nature of the dissemination. The right to anonymity will be maintained, therefore, the researcher will inform 

the participants that dissemination and reporting will not disclose their involvement in the research study. 
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If any dissemination entails the use of audio, video and/or photographic records (including direct 

quotes), please describe how participants will be informed of this in advance. 

This is not planned, however should the situation arise, the same procedure as above will apply, requiring 

the researcher to immediately contact participants via phone or via email, informing them of the nature of 

the dissemination. Any use of direct quoteswill be subject to written consent from the participants.  

 

  

 

Declaration  

(please print out and sign) 

 

We confirm that we have read the DBS Ethical Guidelines for Research with Human Participants, and agree 

to abide by them in conducting this research. We also confirm that the information provided on this form is 

correct and accurate. 

 

Signature of Applicant   ____     ________  Date  08/04/21     

 

(where appropriate) 

Signature of Supervisor    _______________________________  Date    09/04/21    

 

Declaration by Head of School 

 

 

I have read the application form and agree that the study described is suitable for exemption from 

ethical review. 

 

Signature of Head of School  ________________________________  Date       /      /     

 

Applications will not be considered for review until the application is signed by the Applicant, the 

Supervisor and the Head of School. 
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Appendix S: Thematic Analysis Guide 

 
Note. Source: Braun and Clarke (2006) 
 

 

Appendix T: Initial Code Map 
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Appendix U: Research Logbook 
March 1 Sent dissertation proposal to my supervisor with recommended 

updates based on proposal feedback. 

March 10 Meeting held with my supervisor to discuss proposal and 
dissertation requirements.  

March 14 Since I spoke with my supervisor on Wednesday and based on 
the meeting feedback: 

• Research Context & Rational updated - sporting 
organisations included which will be explored further in 
the Lit Review. 

• Aims updated and reduced to six in total. 

• Limitations updated to highlight 2019 data & video 
calling due to restrictions. 

• Lit Review restructured to reflect implementation 
strategies - currently at approx. 3000 words. 

March 15 - 21 Lit review almost complete, still working on the last section - 
currently at approximately 4500 words. 
I started updating the research methods and have completed: 

o Research Philosophy 
o Research Approach 

The First Meeting Presentation (summary of proposed research) 
sent to my supervisor. 

March 22 - 28 I have completed the Lit Review. It is approximately 5,600 words 
(may need to shorten). 
The methodology is complete to section 3.6 Time Horizon.  
Working on finalising my interview questions and in turn will 
start reaching out to interviewees.  

March 29 – April 4 I have completed my proposed approach to the methodology.  
In terms of the interview questions, I have identified the themes 
and will finalise the questions this week. Draft sent over to my 
supervisor. 

April 5 - April 11 Worked on and sent supervisor over a completed copy of: 

• Ethics review form 

• Consent form  

• Participant information sheet  

• Email invitation to participate.  

• Draft interview protocol. 
Agreed to have a catch up with my supervisor on Wednesday 
April 14th.  

April 12 - April 18
  

This week I have been working on: 
Refining the methodology based on supervisors’s feedback. 

• Finalising interview questions and protocol. 
• Sending participant invitations and networking to find 

participants. 
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• Organising interview dates/times.  

I also updated the first meeting form and sent to my supervisor. 
Agreed to have a catch-up call with my supervisor on Tuesday 
the 20th of April.  

April 19 – April 25 I carried out 6 interviews this week and have transcribed them, I 
also finished refining the methodology.  
My plan for the coming week is to code my transcriptions with 
NVivo. 

April 16 – May 2 This week I carried out my final interview (NBA Arena) and 
completed coding via NVivo. I have started looking at 
quantitative data Excel. Checked handbook to see if I can name 
companies to add credibility to the research as they include 
world class facilities, however it is not an option in terms of 
maintaining anonymity of the participants, but I can give 
indication such as: 

• International Soccer & Rugby Stadium, Ireland   

• GAA Stadium, Ireland 

• NBA Arena, United States  

• University, Ireland  

• University, UK   

May 3 – May 9 Completed data analysis and results for qualitative 
research. Started the quantitative results. I have completed 
Excel analysis. Decision made to use Excel analysis for results 
section given the objective of making the data relatable to the 
senior management team. Went to the NAC to see if I could 
identify ‘low hanging fruit’ opportunities.  

May 10 – May 16 I completed data analysis and results for quantitative research, 
the discussion is 90% complete. 

May 16 – May 23 
(Final week!) 

Discussion finalised and conclusions section complete.  
Poster Presentation complete.  
Presentation for SIC senior management complete.  
Double checked references, appendix, tables, graphs and 
conducted general housekeeping.  
Acknowledgements and Abstract complete.  
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Appendix V: Interview Transcripts 
 

Participant 1 

What sector does your organisation fall under?    

international sports stadium 

Does your organisation have an energy policy in place?  

We do. So we would have an energy policy under our 50001 energy management system. 
And we have a wider sustainability policy as well because we have a full sustainability 
program which is also ISO certified. And that is a sustainable event management standard. 
 
Is that part of a wider Sustainability policy? 
 So yes, it's part of a wider policy via ISO 50001 

Does your organisation have an energy management team in place?  

Yeah, and it is changed over the years. So obviously, you know myself, I am the sustainability 
and utilities manager, and the stadium's facility manager would also be on the energy team 
and then kind of my broader sustainability. So, the things there's a couple of people in 
operation, too, who would also feed into that. 

But the energy is mainly between myself and all of my facilities team. It's been on my long, 
long finger for a long time to sort of expand who is involved in the energy team, our 
sustainability team, to try and bring people from different departments into it a little bit 
more like security, housekeeping, you know, try to get a rep from each kind of department 
rather than what we have been doing.  

Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
So I'm the sustainability and utilities manager for the stadium. My original role was more in 
facilities management for a number of years. And then I started to get into energy 
management kind of one or two years into the stadiums opening. So when we opened up, 
we always got a big slice on how bad our energy bills were. And that's when we started the 
implementation of ISO 50001. 
And so I’ve been, ten years in terms of energy management. I was involved in the 
implementation of our Energy Management systems and all our ISO certifications. 
September 2019, we switched from the old 2011 revision of the 50001. So we're up to the 
2018 version now. In terms of my own qualifications I have a B.S. in energy management 
and electrical services. And I'm a certified energy manager and certified measurement and 
verification professional with the Association of Energy Engineers. And I would also be a 
chartered energy with to the Energy Institute.  
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From your perspective, which energy management strategies have been most successful 
for your organisation?  
 
Successful, I suppose success is a bit of a funny word, I mean, in the beginning, what worked 
for us was, you know, because I had a technical background initially heavy on all of that kind 
of stuff, you know, in terms of building BMS controls, refining the building management 
system, we got a lot of yield out of that fairly quickly because like when the stadium was 
commissioned back in 2010, it was it was set up for 100 percent capacity unmatched. 
It worked really well for us. And but when you were outside of big event days and you are 
doing your corporate meetings and hospitality events, the stadium wasn't optimized to run 
very efficiently at all. Like if you want to open one event space, like the whole East and all 
the plant and equipment associated with a particular standard run. 
 
So there was really a lot of inefficiencies in terms of non-event day operation. So we kind of 
focused on that for a good year to 18 months. And there were relatively cost effective as well 
because you're talking, you know, sitting down with your BMS's controls engineer and going 
through the, you know, the matrices and the strategies built into the games. And that was, 
you know, a couple of grand for or two or three weeks at his time. 
But in terms of sort of ongoing success. All the after a couple of years, all the really easy, low 
hanging fruit like that start to be used up and then you're looking at, right, OK. You know, 
we're a relatively new venue at the time. We had the best equipment you could get at the 
time. in terms of energy efficiency. So large capital investment projects weren't really a 
runner. So the only way to really then to start keep the momentum going over the years, we 
certainly, you know, has been up to now. And, you know, it hasn't been just a straight line 
down.  
 
There are really good and bad times.  I think initially when it got really hard, when our low 
hanging fruit were gone and our team was relatively new at energy, we were all learning the 
ropes.  And when the momentum starts to get away from you, your boarding interests’ kind 
of gets stamped. You feel like, oh, you know, we're not able to make any more progress. 
That kind of falls off the radar for a while until basically the bean counters kick up again and 
go here. What's the story? You know, our costs are kind of spiralling out of control and kind 
of reinvigorated us again. 
 
So I think in terms of good, effective strategy, you have to have three pillars really well nailed 
down. So organizational, technical and people. 
 
 In the early days, we were good on the technical stuff and had a little bit of organizational 
backing. Basically what I mean by organization is good management commitment from the 
top down. So, you know, stadium director, he always backed what we were doing and we 
had that commitment which is really important because he's the fellow that's going to be 
giving you the time to do a job and money if you need other various resources.  
 
And then the final pillar, which is what I struggle with the most and it's the one I'm focusing 
on most now, is the people aspect.  
Yeah? 
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So, kind of get into grips with the different stakeholders that are involved on site. I mean, 
you are confronting security and facility staff. You know, you have deal with event host 
organizations and the people from their organisations. Also, if they have sponsors are 
partners, all that sort of stuff.  
 
And everyone has their own priorities, you know, their own views on energy management. 
I'm kind of really understanding their needs and expectations. Is it really it's really important, 
but it's also very hard. And I think I'm getting slowly better at it. And the really big trick is 
you can’t effectively manage energy just from your office in front of BMS.  
And I did that for years, focused on, you know, the lighting control system, power 
management system, all the technical stuff, which is fine. But after a while, you realize 
there's actually people out there affecting the systems, you know, whether it is security 
controlling the lights or the stadium, you know, or people requesting equipment on, or 
catering staffs needing events spaces up and running in a satisfactory way for clients.  
 
And so really to be effective, you have to actually talk directly with people. You find out 
what's important to them, find out what their views are on energy. Are they a bit resistant?  
Like for a while there, I was sort of wondering why it was so difficult to do anything that 
would even remotely affect the pitch. 
So some of our biggest energy systems that consume a lot of energy, as you can well guess, 
are the under pitch heating systems and our grow lights. XXX head of grounds has been a 
growing grass for forty years, he knows exactly what he's doing and then a young energy 
manager comes along and says oh, here you're kind of using a bit too much energy there. Do 
you have the system set to manual instead of automatic ... and you're trying to do your job 
as the energy manager and he's kind of going saying here, back off. Don't tell me how it 
works.. 
 
And then you're also told, you know, the patch is, the golden goose, don't touch it.  Yeah, so 
it's tricky. You have to understand where they're coming from to, rather than just saying, put 
this in and change this set point. So I think, yeah, the people aspect is really important.  
And if you get it right or when it starts to work and if you can affect behaviour change, you 
can actually save energy with very, very little investment. You know what I mean? it's 
definitely the most complex and difficult aspect of energy management. I've dealt with so 
many consultants over the years and with some of them, if you if you bring up the topic of, 
you know, behavioural change, they shy away from it, they just want to, you know, 
implement variable speed drives and the energy efficient solutions like building management 
systems, because most of them are like myself and are usually from an engineering 
background. That's what they know what to do. So, it almost sounds a bit like having a 
psychologist on site. 
 
How would you measure the success of your energy management strategies?   
 
I wrote down - Is your energy management system delivering you savings? Because I think I 
went through a phase for a few years where as long as I maintain the 50001 certification, as 
long as I maintained it, I thought I was doing a good job and a few years there where I was 
able to maintain this cert. But if you were to objectively look at what energy management 
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opportunities were implemented, how much was saved, there was a few years were I wasn't 
really saving much energy I was as just maintaining the certificate.  
And everyone thought, you know, good job, well done. The 2018 version of the standard is 
more prescriptive in terms of proving that you are actually making a continuous 
improvement, which I think is good. It's going in the right direction. And obviously, you know, 
we do have various energy performance indicators for different energy users. Most of them 
are kind of normalized to take into effect. You know, obviously, heating degree days for 
heating systems in a number of events is a big one. I mean, the more the more matches we 
have, the more of an effect it's going to play on certain aspects in the stadium. So, you know, 
they are sort of our main benchmarks. 
 

Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and campus users to ensure the 
success of energy management strategies?  

So I think with this, what I've figured out over the years, again, it's definitely a good blend of, 
you know, it is good to have some visual written communications. And it's particularly 
effective if whenever you’re about to kick off an awareness campaign or you're about to kind 
of zero in on a particular aspect, it's good to get the top man, you know, the CEO or whoever 
is running the shop over there to do an initial communication or maybe speak at a stock 
event just to really drive home that it's important to him. 
 
And because often, if all the communication is coming from your experience as energy 
manager, it turns into white noise.  
It's not as if it's not important, it's not going to really work. And then in terms of other 
communications, it is face to face and verbal. 
 You get a lot more out of it than sending out an email or a newsletter, which all sorts of 
ways out into the void. And it does definitely have its place, but it shouldn't be the only thing 
you're doing. And you really should be getting down there fairly regularly, talking to people 
and, you know, explaining to people why you would like them to do something.  
Trying to position yourself to open a dialogue, you're looking for help with things, you're 
trying to drive these initiatives for X, Y and Z reasons that are important to the business. 
 
So, people understand why you're doing what you're doing and that you're not criticizing 
their way of thinking and working. I made that mistake years ago where, your telling certain 
department heads, oh, you're wasting loads of energy and what you're doing is wrong. This 
is what you should be doing... And if you're kind of pissing people off because the language 
your using.. you put people offside and then they would be more resistant to actually 
helping. Rather than you saying, look, I'm trying get say lighting consumption down 
considerably, I'm looking for your help, I know you're going to able to fix this and what 
would you suggest? And you kind of get people more on board that way. As an energy 
consultant from the U.K. mentioned this kind of idea to me, obliquity. So at the moment I am 
looking at putting in a new heat pump to supply heat to the pitch and removing the 
connection to our boiler system. One of the ways where I can get the groundskeeper on 
board, rather than just saying, oh, this is for energy management reasons, I want to change 
how your system is supplied.  
 



  

Page | 143 
 

I'm going to say, look, we're putting in the new heat pump which will give you additional 
redundancy for pitch heating. Basically, failover for the system. He's response is like, oh, 
brilliant. So you're trying to get to the same result at a different angle? Know what's 
important for people and try to kind of leverage that rather than just a straight line directed 
at them. 
 

How would you describe the challenges relating to executing energy management 
strategies, specifically in a campus setting? 

Like a lot of challenges are not understanding other people from their needs and 
expectations, the different kind of drivers that they have. Like, again, just bring it back to the 
ground staff because it's easy. Like their goal is to have a pristine piece of green grass for 
every single event. And they don't care what you have to do to get that. And that's fair 
because the reason we're all there, its because of that piece of green grass. So that’s the 
challenge.  

It can be difficult, but you still have to do it and you still have to find other ways of kind of 
lead them along or kind of steer them in the right direction when they are looking at 
different under pitching heating systems are different grow lights. Yes it’s trying to guide 
people on big challenges.  

For me, particularly in the beginning, for the first five years, I was trying to balance my own 
priorities and workload. My main job was to look after the facility and the planned routine 
maintenance for the organization, and then the energy was bolted onto that. And it wasn't 
even part of my title for a long time. And it's a serious workload, like I mean, it is a full-time 
job. And I can be quite difficult, particularly if you are trying to implement and maintain the 
certifications like ISO 50001. There is a lot of documentation involved and there is a serious 
commitment to time just to tick the boxes, keep the external auditors happy.  

I do really think ISO 50001 is very valuable. It gives you a structured approach. Having our 
staff certified is great as well because it keeps you sort of on the long, straight, and narrow 
when your motivation deeps, but you know, that you are going to be audited in six months. 
So you're kind of like, OK, I kind of keep going with this and we're just balancing all that has 
been quite difficult. And, yeah, keep the momentum going as well because things kind of go 
a bit stale after a while, particularly if you're if you're like me. I try to do a lot of stuff in-
house and do our own learning, you know, and I was kind of against external consultants for 
a long time. But they do have their place. You know, they do offer a different perspective. 
They have different sets of experience that you may not have had in different industries. And 
so it's definitely worth sprinkling that in, even though there is obviously a cost associated.  

 

From your perspective, is energy management in sport/campus setting more complex 
than other sites and how did you address this?    

I guess is it more complex and it can be a bit tricky when you have so many different 
stakeholders using the stadium and particularly say the likes of the XXX and XXX, you know, 
they are our main shareholders, you know, even getting buy in on things is hard because 
they're a totally separate organization and they don't really have much say or understanding 
on what’s happening in the organisation. It can be kind of difficult at times.  
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As a simple enough example back in the day when the stadium would say have a football 
match, maybe 20,000 tickets sold so you could put all 20,000 people down on level one and 
only open up one level. And obviously that's more efficient energy, but it's also more efficient 
with staff allocation. You do not need as many stewards and security and all that kind of 
stuff. And in the past, the decisions that were made were like, oh, Well, we have season 
ticket holders sprinkled throughout a larger stadium and they want to keep their designated 
seat, then all of a sudden, you're in a situation where you have 15, 20 thousand people 
sprinkled through all five levels of the stadium and are all over the place. Like, you know, and 
from an energy point of view, you're going to feel like you're running the whole stadium for 
less than half capacity. So issues like that can be challenging.  
 

What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  

So I think the trickiest part there is I would say the, the line managers. So like XXX (CEO) is 
the key he promoted the sustainability of energy from day one. Like it was kind of his idea, 
you know, before energy was a focus. He knew that sustainability was going to be a big way 
of how we operate this Stadium going forward. And then as we got a bit more kind of, you 
know, experience in the stadium, we realised, oh, energy is going to be a significant factor 
here. What's the real problem is then? It's, you know, like your line managers if they don't 
really buy into it, then the message that they want to perpetuate downwards to the people 
that are probably really effective energy and all the boots on the ground. And, yeah, I think 
that's the biggest issue for me. The buy in has to come all the way down and it kind of for me 
for a few years, it kind of came from the top and then had sort of a hit a blockade midway 
down. And it's very hard to tell or to try and perpetuate a message of good energy 
management to stadium operatives when they're kind of saying, look, you know, the guy 
above me doesn't value energy management.  

In turn people are not given an opportunity to get involved or to do energy management 
practices because they’re so overloaded with other priorities or older work, so they're not 
given the space to kind of oblige or do things the right way, you know?  

And I think particularly for us, like even for an international stadium where we always have 
been a very lean team in terms of numbers, stadium numbers, like we're very late in 
comparison to other similar sized stadiums throughout Europe, like, you know, the teams 
that have facilities or programs or security, like we're probably about half the size we should 
be. Really. Yeah. So everyone has kind two or three hats. 
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Participant 2   
 
What sector does your organisation fall under?    
Higher Education, University 
 
Does your organisation have an energy policy in place?  
 
So I suppose that the most granular level we have an energy policy. So that was written by 
the State Department in 2003. It's very short and it's quite out of date to be honest, but it 
does technically still exist, and it hasn't been superseded. So that is specifically relating to 
energy management and has a small reference to climate change obligations. And so on top 
of that, then we have a university wide climate strategy that was written in 2016 and 
superseding that as well. We have the university strategy for 2030.  
 
So within that strategy there is mention of our obligations for climate change that affects 
every department school within the university. So energy policy, climate strategy and then 
the university strategy, they would be all the policies that impact of OK and is a part of a 
wider kind of you. 
 
Is that part of a wider Sustainability policy? 
 
Yes They're all interlinked. It is a huge organisation. There is 10,000 staff and 40,000 
students. So there's quite a few different levels of policy. 
 
Does your organisation have an energy management team in place?  
 
Yeah, so we do. So there is, so I work in the sustainability department and our focus is, is 
tackling climate change and sustainability. But we also have a State Department where their 
focus is everything to do with buildings and energy management. So there is an energy office 
and that has a team of five or six members. And I would say just until very recently, they 
have been really geared into the climate change agenda. You would say that previously that 
they were just operations focused and they worked with my department to sustain. To kind 
of have a two pronged approach, so we're really trying to push sustainability on them, try 
and make them more ambitious in their thinking, rather than .. we just have to make sure 
that the lights stay on. 
 
Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
So I work within the sustainability department, but my role is focused on energy and saving 
carbon at the university. So that involves working really closely with the estates department. 
One of the things that I manage is the university's sustainable campus fund, which is a pot of 
money by two or three million that is set aside for identifying projects that will save energy 
and carbon on campus.  
So examples of that would be lighting upgrades to LEDs or changing lab equipment in some 
of our buildings as well. So I manage that, so that's part of my role. I'm also looking at 
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decarbonizing heat on our campus's because identified as a big problem. So our heat comes 
from energy centres that are powered by gas combined heat and power, which installed 
about 10 years ago, was this great solution to climate change, whereas now we've realized 
that means gas. Yes, it was better than the alternatives at the time, but it's not the solution 
now. So I'm working on it. How do we move away from that? That's another part.  
 
And I also manage sort of behaviour change related to energy as well. So I used to run a 
network of what we called energy coordinators, but we sort of widen that recently to be a 
sustainability champions network. And that's sort of a recognition that people, the people 
that care about energy saving are the people that care about sustainability and climate 
change more generally. So we've just broadened that. But yeah, that's what I do in a 
nutshell. I work on lots of things that come up as well. 
 
 
From your perspective, which energy management strategies have been most successful 
for your organisation?  
 
This isn't an easy question for me, and I don't think there is any silver bullet solution, 
unfortunately, so I will sort of caveat and say that we have tried many, many things when it 
comes to energy management. So in terms of like behaviour change, so I mentioned that we 
had our energy coordinators network, but we change that over mainly because energy can 
be a really dry subject. So trying to get people engaged and enthusiastic about it is not easy. 
We've also had like marketing campaigns. We called it our switch and save, which is literally 
turn off the light switch and save. And that was back in the very early days of. Climate 
change is something you should worry about, it's not a global catastrophe like we know now. 
So we are switching safe campaign, which is basically a lot of stickers and like PDF that you 
download and posters that you put around them. And that was a nice novelty for a while. 
But after a couple of months or years, they just become background information and the 
novelty wears off and it's not as effective. 
 
We've tried engaging with different people, so we've tried unique projects of installing really 
accurate metering technologies and specific buildings to measure consumptions in different 
part of the building from like presentations and meetings saying, look, we've analysed all 
your data. This is all the energy that you're using, let's make it better. And that's sort of had 
a good response. But again, that wanes off after a while. I guess, overall, in terms of what 
works, I think it's a mixture of a bottom up and a top down approach. So I think you need to 
make people take ownership of energy in some shape or form. So whether that be you need 
to write in a responsibility for energy management into someone's job description, I could 
just be the building manager or you incentivize or disincentivise energy in some way. So, for 
example, at the university, people don't pay for energy, or the School of chemistry doesn't 
have responsibility for its energy bills. It's just something that comes to the building and it's 
handled centrally, basically. So whether the School of Chemistry spends a million, two 
million, three million on energy a year doesn't really matter because they don't take 
responsibility. So there's no sort of. 
 
Incentive there was I know that other universities, they have said, OK, we're going to make 
you responsible for your buildings, energy bills, and you have to pay the price and it's up to 
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you to make the savings. And I think that is more that has the potential to be more 
successful. 
 
How would you measure the success of your energy management strategies?   
 
So again, this is this is an area this is troublesome to. So in terms of like marketing 
campaigns and stuff like that, we can only really measure it by sending out a survey to stop 
saying, have you noticed that? Have you made a change that has some degree of success in 
terms of quantifying energy use? The university does have metering system. However, the 
resolution of the data that you get from that isn't great. So, for example, we would have a 
meter that gives you readings for not one building, but maybe three in a block. So for you to 
say where is that intense energy use coming from? It's really hard to say that we are 
improving our metering across the campuses, but we could spend millions on just improving 
metering, whereas you could argue that you could actually use that just installing like new 
blueprint, like building installation. There's no easy way but surveys and using whatever data 
we can collect. 
 
Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and campus users to ensure the 
success of energy management strategies?  
 
Yes, I think ownership again, responsibility, so again, you can put it in people's job roles to 
make improvements or you can do something a little bit more fun. And an example from the 
university and from the from the city would be like a collective ambition, so our sports and 
exercise unit within the university, they're really, really keen on sustainability and it's just 
because their boss is really into it and really passionate about it. And he sort of. Spread that 
passion to all of his staff, so they're really keen on reducing all single use plastics, looking 
after energy and doing basically everything that they can to be sustainable as possible. And 
it's just kind of built that culture within the sports and exercise department, and it's worked 
really well. Another example is that we have like public swimming pools and sports facilities 
across the city called XXXX Leisure, and they're basically run by the city council. And someone 
working in sustainability there decided that they're going to get all the sports campuses to 
compete against each other to be the most sustainable. The base line of how efficient you 
can be considering that you have a swimming pool in your building and they all kind of 
competed against each other to do the best that they could. And it worked really well. And 
there is an incentive prize of I think of volunteering, day away doing something nice. But it 
just kind of brought sustainability into the culture of the workplace and stuff like that seems 
to work really, really well. 
 
 
How would you describe the challenges relating to executing energy management 
strategies, specifically in a campus setting?  
 
So, again, lack of ownership and people not really caring about the cost of the carbon 
implication, people not understanding the carbon implications as well. Like, yeah, you just 
want to go play sport or go for a swim. You're not thinking about the carbon implications. 
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So it's about how do you make people care about that? How do you translate that into 
something real? What else, cost of energy is really cheap, gas is really cheap, so it's very 
hard to get people to care whenever it's something that doesn't even bother them. Yeah, it's 
the balance between the how do you get people to change, but how do you also create great 
facilities? Because you can create a fantastic "A" rated facility. But if people don't know how 
to use them, they're not using the building properly, then you're going to have a huge 
performance gap, which is not what you need. So I think there's a lot of barriers and there's 
not one problem that we can solve it's many, many smaller ones  
 
From your perspective, is energy management in sport/campus setting more complex 
than other sites and how did you address this?    
 
Yes, I would probably consider it equally as complex. The University has 600 buildings within 
them. We have a multitude of sports complexes, swimming pools or facilities in the 
Highlands. Lots of sports facilities, but on top of that, we've also got like engineering 
buildings, lab buildings, hospitals. There's a huge complexity in the number of buildings that 
we have to manage. So something like the campus funder's is great because it's a lot of 
money that's available to make. Energy efficiency improvements, but we like for example, 
I'm not an expert in what is required in a lab building or sports facility, so it's a partnership. 
So I would go to say sports and exercise and say you're building that hosts a gym and 
swimming pool, has high energy and high energy output. And then I have a conversation 
with them based on what do they think the problem areas are. And then I do research and 
we sort of work together. I think that I can't be an expert in everything when it comes to 
energy, so that my yin and yang there. 
 
 
What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  
 
A lot of the stuff that we do on energy and sustainability is heavily reliant on almost 
volunteer contributions from staff, so its people going above and beyond in their day-to-day 
role because they're passionate about it. Sustainability is not really written into people's 
jobs. Real job roles at the university unless you work in my department. I think that is 
starting to change now. And you are starting to see like heads of schools appointing 
sustainability managers. And I think that will create waves for. Yeah, we are really relying on 
people going above and beyond is not the norm to consider sustainability in people. 
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Participant 3 
 
What sector does your organisation fall under?    
 
Sports Stadium 
We also have a conference centre. Facility hospitality group. 
 
Does your organisation have an energy policy in place?  
 
Energy management is accredited under the SGS certification program and we currently, uh, 
I suppose go for three areas of certification under one audit process. So we are basically and 
it's an internal process called our INS is our integrated management system. 
And under that we use that as a as our internal management system for applying for three 
areas of certification, one being ISO 140001 for environmental management, ISO 20121, for 
sustainability and Management and ISO 45001 for occupational health and safety. Basically, 
our mantra for energy management falls under that encompassing strategy, I suppose. 
 
Is that part of a wider Sustainability policy? 
 
I suppose, because it is our benchmark, I suppose, for how we will be known for deliverables, 
essentially. So SGS (auditing company) would basically monitor our progress, say, across 
those three items that I have given to you. They are what we base some of objectives on for 
the coming year. So basically, when SGS audit us on an annual basis, they are basically 
ensuring that our standards across all three items are maintained and that we are 
developing them then going forward.  
 
 
Does your organisation have an energy management team in place?  
 
So again, the three aspects mentioned previously. In relation to ISO 20121 it is kind of energy 
management is the sustainability aspect of it that incorporates waste management. As you 
know, XXXX has a  zero to landfill policy that on need underneath that SGS accreditation. So 
what we do is the energy management team is a committee within the stadium 
management called the ESSMG. The ESSMG is the event Sustainability and Safety 
Management Group.  
And essentially as part of the ESSMG as the facilities executive for the stadium. I am on that 
with our sustainability officer, our safety officer, and basically key representatives from all of 
our department groups. So you would see our cleaning manager, our head of stadium, head 
of mechanical and electrical, head of operations, the catering manager, anybody really that 
is a community liaison officer, anybody really that has a key touch point in delivering the key 
objectives. And I suppose the mantra that's ingrained in with the ISO certification is very 
good. And that group meets once a month. Actually, we met this morning as it happens. 
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Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
My official title and when my own official title is "Jack of All Trades", my official title is the 
facilities and Operations Executive for the stadium. 
My role is basically to manage the facility that is XXXX Stadium. So, my touch points cover 
everything from mechanical and electrical systems to cleaning and security. And then it 
extends into because of my background when I came into the role, I basically project 
management most capital and operational projects then as well from infrastructure 
development, refurb works and things like that. But over the years my role has absorbed in 
the utility management of the stadium to. Some it made sense, obviously, that I am going to 
spearhead the engagement with our various mechanical and electrical assets that we would 
have. It makes sense then that I would be managing the usage of those systems and the 
utilities usage that comes out of those systems. 
 
 
From your perspective, which energy management strategies have been most successful 
for your organisation?  
 
Basically, what we have is a first off, it's a behaviour that's basically that's something that's 
ingrained through every stakeholder we have in the stadium on matchday. We get up to one 
point five million patients through our doors in non-COVID times. So, you know, when the 
stadium's going all the bells and whistles, it's up to me basically and the ESSMG group that 
the message of energy sustainability and energy management filters down to all key staff. 
And you know, we obviously deliver the message to them, to the patients via various kind of 
public information initiatives and things like that. But mainly it's done through management 
and engagement with the contractors. So, we could have a 2000 staff on site during the day, 
during and on a match day rather. 
 
So the message being received by ground staff from management from the ESSMG group is 
key behaviour is one aspect of it. From a systems management perspective, the Stadium is 
equipped with a BMS building management system. So obviously then during office hours, 
myself, the head mechanical engineer and the electrical engineer can keep an eye on what 
lighting and heating is being in used throughout the stadium at a given time. We can isolate 
those given areas if we deemed it. Some areas aren't in use at a given time or we can turn 
heating on in advance of an event to have the room warm. And then that way then it doesn't 
need to be running then for the duration of an event and things like that. And it also then 
gives us the opportunity to foresee events that are in the stadium, a corporate or hospitality 
event that could be on here. We do everything from Christmas parties to meetings to 
conferences and things like that.  
So the BMS system allows us to program in advance for those events and basically just have 
our heating and lighting on for the bare minimum and put to an adequate level. Of course, 
we're not to start turning the lights off when people are still in the stadium or turning heat 
off if external conditions would dictate. 
 
And coupled with that, then we also have the security team would be involved with and 
would be fully trained in that BMS system to say, for example, if an event rolls over and 
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we're not onsite. And we if we leave before the event is complete, security do a final sweep 
of that system. When they are confident that the building has been fully vacated, they can 
turn off heating and lighting. What have you then, just as a kind of last check at night, you 
know. We're not going into out of hours with the stadium still fully lite up. 
And so that's kind of, I suppose, a proactive way of managing it and an active way of 
managing it. And from a record way, a reactive way of managing is the consolidation of all 
of our records. So that's very, very tight. And that's something I would look at myself. 
Basically, what's done is we have an ETF which is a software basically that basically spits out 
reports on our energy usage across gas, electricity and water. And what that does is it 
basically feeds into a centralised software and a there’s sub meters throughout the stadium. 
And so obviously we have our main incoming meters that are split out into various parts of 
the stadium, then we can say, OK, X stand it was using X amount of kilowatt hours per 
month or per quarter by week or whatever. So basically, what I will do then is a keep an eye 
on the live usage. 
 
Basically, we can and manage the energy consumption, say if things are spiking and 
basically then I can engage with the meetings and events team here as to maybe why things 
are high. So case in point, I had noted that our electric and gas use is quite high, say for the 
XXX stand in particular, and I was like, I'm wondering why. Because the stadium is under lock 
and key now because of the current restrictions. Turns out, which I knew and I kind of had a 
sense about, the XX College of Surgeons XX, we're using the conference facilities as an 
overflow area for their campus. They had a lot of overseas students who are from warmer 
climates. And instead of having the space operating at 21 degrees, the internal spaces are 
being heated to twenty-five degrees. So, I'm looking at a base line across the stadium of 
energy use for that particular area and it's spiked and the EFT software and the metering 
had let me actually isolate that issue opposed to just looking at one meter and saying we're 
up or down. I can isolate given areas in the Stadium, it's not where it needs to be at the 
minute. We're looking at expanding sub metering. So we can get into the micro detail, but 
it's certainly an effective way of doing it. And then to feed into that then I extract those 
reports from that system and then cross-reference it against the utility bills that we get.  
And cross-reference that data with utility bills. So invoicing and what say the utility 
companies then are telling me we used and then my plumbers, electricians, will check the 
physical meters then on a weekly basis. So basically, all the figures are consolidated against 
the electrical monitoring system, the utility companies data > what they are telling me I'm 
using and then on site meter readings and any discrepancies then I go after like a dog with a 
bone. 
 
 
How would you measure the success of your energy management strategies?   
 
It is in the ISO certification that we have and are yet to lose.  
Essentially the ISO certifications have grown, I believe we were not always going for those 
three ISO certifications, I believe that it was one and then it went to two and then it went to 
three, and then it became this all-encompassing process.  
So, you know, it does what it says on the thin, we would consider ourselves industry leaders 
in this area and across all three ISO Certifications mentioned, we have those certifications 
going back numerous years. We've yet to fail on achieving those certifications. 
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And, you know, we would be now known as one of the industry leaders in these areas. I think 
we are the first stadium in the world obtain certification to the newest international 
Environmental Standard ISO 14001:2015. Since 2014,  0% of the stadiums waste has gone to 
landfill. 
 
Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and stadium users to ensure the 
success of energy management strategies?  
 
Well, I suppose that ESSMG Working Group is particularly successful in so far that you have 
the people around the table that have an invested interest in what we're setting out to 
achieve for those ISO Certifications. And they're very much invested in being associated with 
the XXX, and the XXX brand.  
And we as a company are setting to be industry leaders in those areas. So the buy in is 
massive. 
 
And I suppose getting everybody around the table on a monthly basis. You know, they're 
feeding into the process by having an active engagement in it. 
And what you find is the people that were there when the group started off, were kind of like 
this fact and thing. Again, you know, I sit here for an hour, once a month, but we've actually 
turned these people into being proactive in energy management. Checking office spaces, 
going around turning lights off when spaces have been vacated, you know, simple things like 
that.  
 
It's the grand theory, I suppose, you know, like when everybody has their little bit and 
everybody has it in the back of their mind, their own energy management, all of a sudden 
then that becomes part of your daily philosophy. 
And all of a sudden then you have people that wouldn't typically be deemed to really care 
about energy management. And it's not it's not my house. I'm not paying the bills. They have 
it in their day-to-day mindset that we're all a collective entity working toward one ongoing 
goal in energy usage in the Stadium. 
 
Because I suppose, again, like I said, I wouldn't have all the information on costs and things 
like that. But we did share those costs with the working group. And I had put up the energy 
usage in terms finances, how much it was costing XXX in water usage, how much it costs in 
gas and electricity and people's minds were blown. And, you know, I had kind of said, look, 
this could be money that goes into reinvestment, into the stadium. It could be, you know, the 
world in general. It could be that could be going in a roundabout way back down to 
grassroots, you know, developing the stadium as an entity. And it's wasted basically if 
people don't have it in the back of their head to be engaged. 
 
There is a subgroup that focus on green initiatives, it's not so much about energy usage. It's 
more so about the environment in wildlife management and, you know, the green footprint, 
low carbon footprint, recycling initiatives and things like that. And they kind of have a weekly 
or monthly newsletter, waste management in the community, we also actually extend them 
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to the wider community group and engage with community compost initiatives. From our 
own waste, we actually share our compost in with neighbourhood.  
 
And, you know, just engage in the community and users of the stadium with just posters and 
tree ring beans, everything plastered everywhere. They're doing our part and recycling and 
maintaining that ISO. So, yeah, but that's more green credentials than energy management. 
But again, it's, an umbrella.  
 
How would you describe the challenges relating to executing energy management 
strategies, specifically in a campus setting?  
 
Yeah, well I suppose this a few different facets to that obviously day to day would be would  
the conference centre and the XXX staff buy in.  
So, you know, looking at waste, you know, you have your three ring bins. Putting 
compostable stuff into the red bin and recycled stuff into compost etc. It's just pure laziness 
and, you know, trying to trying to get that message across.  People feel like they're getting 
nagged about that. And, you know, you can see eyes being rolled at certain presentations.  
 
But again, over the last couple of years, people's attitudes have actually changed because, 
you know, waste costs money. And, you know, when you're talking to the guys in finance 
that are, you know, deskbound more so than people that would be on the ground. We they 
see the costs of what these things actually like  even leaving lights and heat on it's very easy 
for them to get involved when they see kind of finances being bandied around. (spoken 
about) 
 
I think that the attitude is definitely changed with staff and clients, I suppose, in recent years. 
And, you know, it is a collective body in terms of what we can get out of it as a compliment. 
People have actually bought into that mantra over the years. And I think that's a kind of a 
wider societal thing as well. I don't think there's anything in particular that we're doing. But I 
think and, you know, energy costs money the times of cheap fuel and cheap electricity are 
gone.  
So you can see it in your domestic utility bills, too, and people actually are starting to bring 
that attitude to work as well. And with matchday Patrion, they're very much obviously a 
different type of person that we need to look at, because, you know, they come in, they have 
their hot dog and pint then they want to go home.  
And I suppose the best we can do with them is to engage with messaging on our big screen, 
about water saving and a lot of the stuff. The message is hammered home to them in so far 
as, you know, water and water conservative, water usage in the stadium, turn taps off their 
handtowels usage and things like that. 
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From your perspective, is energy management in sport setting more complex than other 
sites and how did you address this?    
 
I wouldn't find it particularly more complex, like, I suppose the issue of XXX is more scale and 
we actually operated of a very small team. And, you know, it's very hard, obviously, have 
ourselves and the guys across town in the Aviva arena, you know, we do things slightly 
differently. I wouldn't have an in-depth knowledge of what their management structure is 
like, but look at ourselves as opposed to next. The next best thing or the closest thing would 
be the grounds in the UK. And obviously this is part of my job. I've been to ground in the UK 
and I find like I would be doing the job of probably five or six different people over there. 
Obviously their budgets are way higher, there’s probably clubs that would have more 
turnover in cash reserves, say, then the XXX itself. So obviously you're dealing with different 
amounts of money. And I know like my colleagues here who manages the integrated 
management system. She's also the safety officer for the XXX four event days and I have 
another colleague here who manages sustainability initiatives, and she's also the deputy 
event controller for the XXX on event days. So there's a lot of double jobbing and vast 
amounts of knowledge being put into a small team.  
I find it particularly complex. The complex nature of what we do, we all sit and laugh as we 
do our job because we've been doing it for so long and we have such a high amount of, I 
suppose, site specific and corporate knowledge that we're always happy to take on more 
and happy to learn and extend our roles, but in comparison to other stadium I've looked at 
and other stadiums that looked into us, they would be surprised at how small the team is 
that generally manage all of these aspects.  
 
 
What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  
 
So when we're operating normally, there could be a 130 staff on site with probably up to 
5000 conference centre patrons. So that could be like a typical Monday to Friday and a 
couple hundred catering staff or staff servicing the meetings and events like I think 
something like a quarter of a million conference centre patrons per week.  
 
Basically, everybody has their own thing to do. Yeah, everybody's job is the most important, 
as I'm sure you've experienced that in your own in your own company. So your primary 
duties will obviously supersede someone from down in the dungeon and operations rather 
than kind of ringing you up to say, look, lad's turn your lights off and your heat off.  
 
You know, you get a lot of people would come in, particularly ion covid. Everybody is working 
from home to come in for an hour to collect something and they love the whole place lit up 
and then turn the heat off work and then they will connect to collect walk out.  
So like we have the night security going to do a sweep of all this place, make sure 
everything's closed or turned off and powered down, you know, and but I think in terms of 
the primary duties and those and it's just an addition. I think we have done a lot of nagging 
and group initiatives and meetings and presentations to ingrain it into the staff, I think on 
the whole, and particularly the staff on site. But I mean, I do see creep probably coming back 
in when people are back on site, come late summer. 
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I think gone are the days where staff would organize ad hoc meetings and some of our 
corporate suites and expect the heat to be on full whack. And the light's been on. As soon as 
they go in, they've got into the mantra like we have a bookings system, a perception that if 
you want to organize a meeting on site here. You need to do it a couple of days in advance. 
And that gives me and the electrical mechanical engineers time. You know, we programmed 
the heat and light and times and all that. So gone are the days where everybody, you know, 
everybody walks into any room in the stadium and expects it to be fully heated and fully lit. 
They know that we kind of manage to with everything with schedules and that if they come 
late to book and a meeting, that they have to accept that look like they might not have the 
heat levels that they require, of if they just jump into a room randomly, they have to expect 
that certain areas of the stadium will be shut down and be cold. And if they want to take it 
upon themselves to jump into a particular meeting room, it's often that the lights won't be 
on and the heat would be off, you know.  
Whereas before I would have been a bit of backlash from certain staff members, but that 
was probably, for want of a better word, ignorance to the situation that you know again go 
back.  
They have their own primary duties. And, you know, we're just the drones down in the 
dungeon pulling all the levers and switches. But, you know, I'd like to think that on a whole, 
it's actually part... and I did mention that it is part of peoples attitude and mantras in the 
stadium that, look, we are very green were we can be, we are an energy conscious and 
energy conservative where we can. And I do think on the whole that it is in the back of 
peoples head all the time. 
 
 

Participant 4 
 
What sector does your organisation fall under?    
 
Higher Education, University 
 
Does your organisation have an energy policy in place?  
 
Yes, through ISO 50001  
 
Is that part of a wider Sustainability policy? 
 
Yes, we have a sustainability strategy.  
 
Does your organisation have an energy management team in place?  
 
Yes, we have numerous ones, so we have energy teams per activity or per department. 
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Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
So from energy management point of view, I would say it's to manage our day to day energy 
consumption. It's to engage with staff and students in figuring out how we can conserve 
energy and what energy projects we could do. It's also kind of strategic thinking about what 
laws and regulations and acts are coming down, what technologies emerging and how we 
can position XXX for decarbonisation and technologies of the future. And then I have an 
obligation to work with external agencies and local communities and local businesses to 
promote and use XXX as a living laboratory. 
Stimulate the market and stimulate activities and help start-ups, I am working in energy 
management since 2008. So that's nearly 12 years now.  My first role was in the facilities 
management, primarily on optimization and getting buildings up to spec. And for the first 
half of that, it was all about technology. 
It was all about bringing very old equipment up and figuring out how we can operate that 
more efficiently, and I really moved into the area of behavioural change and cultural change 
and complementing that with what I know in building management and services and utilities 
and what I know with emerging technologies. 
So it's what I call 3 Ps. 
I make sure our energy processes are right, which is the energy management system. And 
our plant is operating correctly and it's efficient and it's new and it's maintained. And people 
that people are engaged and motivated. 
 
 
From your perspective, which energy management strategies have been most successful 
for your organisation?  
 
It has been, I suppose, as to two strategies. One is, I suppose, the energy management 
system, the ISO 50001, not the actually how we manage it, but just having it. And it put on 
the senior management table. And the fact that we got it and was it was a huge thing, the 
university being the first university in the world to achieve ISO 50001. So that kind of brought 
it to senior management. So once you have it, you must keep it, which is great 
So that feeds an audience, that feeds a particular audience and I leverage that system on 
team management, I leverage that system on the maintenance services and leverage that on 
the of capital projects people. 
To the researcher or the actual person that uses the facility it doesn't amount to whole lot of 
beans to them, 50001. So 50001 suits an audience and then our sustainability strategy and a 
green campus suits another audience, the non-technical people or the people that have an 
interest in other areas of sustainability as opposed to energy. So it's knowing who I'm talking 
to, knowing what motivates them or what interests them, and somehow then to try to get 
the spill over into energy conservation. 
I've never found somebody that falls in love with the light bulb, but I find people that fall in 
love with bees, and I find people that fall in love with the trees. 
And we've got a beautiful campus. Like I work in the marina as well. And we've got they've 
got the five standards and I work with them on energy. But they take a holistic approach, 
and they take a holistic approach, they talk about wellness and wellbeing because people 
are in the gym. 
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And using biodiversity, you link that to responsible consumption and then it filters down to 
energy and it filters down to returning stuff often as well. 
 
How would you measure the success of your energy management strategies?   
 
We have set targets every year through our 50001 system. We have projects that we have to 
complete. We're quite fortunate that we have a huge estate and there's always, always 
projects on the go and other projects that are being, you know, refurbishing building are 
upgrading buildings. In my time here I have never had an energy project.  
It has always been.. this system is 30 years old lets upgraded it. And then we upgraded it 
with the most energy efficient solution, you know, like I've never gone and replaced the light 
with an LED light like that has been broken. One we haven’t got the funding and two the 
light is there., we just need to make sure that we manage it properly. And when it breaks, 
that we bring in the most efficient piece of kit because the carbon associate that light has 
been spent. The materials have been dragged out of the ground. And let us make sure it 
works properly. And when it fails let’s replace it with energy efficient lights. 
I measured it by our engagement with staff and students, um, I measured it by how many 
research projects I can assist and contribute to, and I measure it by how we kind of interact 
with the green campus and the way the community. 
 
Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and campus users to ensure the 
success of energy management strategies?  
 
Knowing your audience and it's meeting them where they are. OK, so what I mean by that is, 
again, I'm looking at the pool, you have a pool manager behind you. What is his role what’s 
his function and how can you bring energy efficiency or water conservation into his function? 
How is it going to change his job? How is it going to impact him in a positive way? And is it 
going to be something that he can buy into easily? And it's finding those audiences around 
the campus and it's finding those people that are those kind of makers and those influences 
within the building, where the lovely old man is a lovely little woman that's been there for 
years and knows everything about the building, and everybody goes to them about 
something and it's getting them engaged, identifying those people. 
And their colleagues, you know, again, I sit in an office in the university that is two and a half 
million-meter square, so I can't be everywhere and I don't know everybody. It is finding the 
key staff and having those conversations with them over a cup of tea and having the 
conversations as they go about their day-to-day jobs. And it is trying to find what motivates 
them.  
And as I said, I've never, ever met somebody who is motivated by a light bulb, they're 
motivated by climate change and they're motivated by money. They are motivated by 
prestige. They are motivated by reducing waste or they're motivated by awards. 
The man behind you in the pool is motivated by keeping my pool clean and my water spec 
right. . And I need to have my environment correct. My environment controls the water, and 
the temperature is right. 
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How would you describe the challenges relating to executing energy management 
strategies, specifically in a campus setting?  
 
Speaking of any university, is just the vastness of it, and that is one of the challenges. 
And the challenge is what is the objective of people/staff in the universities is to teach..  and 
what is the objectives of the students, to learn and have a good time. And they have massive 
pressures on both sets, the students and the staff, for nine months of that year.. don't come 
near them. And that's a challenge because in the summer when they have a bit of rest, they 
were gone on holidays and they of had a terrible time over the last 9 months.  
And so it's actually trying to get the time, people's time and my own time to build those 
relationships and to have that continuity because a really good student engagement in one 
year could fall off the next year. 
How do you get them to kind of maintain that type of engagement? And a lot of our, my 
engagement runs on vaper. What I mean by that is, it is goodwill of people that I'm talking 
to it is the fact that I'm having a cup of coffee with them and the fact that I'm trying to 
address their issues while they're trying to help me on energy. And what I mean by their 
issues is, you know, their offices, the temperature control, the freshness of the year, the 
recycling facilities that they have. So, you know, I've tried to build that relationship so that, 
you know, if we do save energy here, I'll give you the money and you can put that money 
into the office or you can put that money into recycling facilities or wherever you want to go. 
 
From your perspective, is energy management in sport/campus setting more complex 
than other sites and how did you address this?    
 
Yeah, we again through our ISO 50001 we focus on our large users. So I'm quite fortunate. 
I've got 13 estates that account for 90 percent of our energy and we focus really, really hard 
on those. And we we've identified key people. 
And when we get the opportunity, we include energy management in their job scope. And 
what I mean but as an example, you know, somebody takes over. If we get a new head of 
department of school of pharmacy or if we get a new person, we try to bring sustainability 
and energy conservation and waste reduction into their school, into their duties.  
And it's quite easy to do in a university because the green campus is well known. And you 
might have seen yesterday we were nominated the 8 most impactful university related to 
the SDGs in the world. 
(SDG is an overall global ranking that has been created to properly recognize and reward 
universities’ extraordinary impact on their communities, their nations and the world across 
four areas: research, teaching, outreach and stewardship (how they manage their own 
affairs – mainly their estates and people). 
And everybody gets that, that we are having conversations with people that they know that 
it's happening. They know that it's an important university. So they just kind of row in.  
 
Information.. you probably have a wealth of knowledge about your estate and your campus 
that nobody else has, and sometimes you take that knowledge for granted. You think 
everybody knows about it, but they don't. So, what we do is we communicate quite regularly 
to key people and we would give them energy information. We give them sustainability 
information. We would sit down with them. We do occupancy surveys; we do evaluation 
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surveys. And just again, to try to impact our knowledge of how systems work and the areas 
that we can improve on. 
XXX is ranked 9th in the world for sustainability for the 5th year in a row as measured by UI 
Green Metric. ) 
But like SDGs, thankfully touch everything, every school that is teaching, so look at the 
school or medicine for example, so automatically that feeds into health and wellbeing. So 
automatically there's a connection there between health and there's a connection between 
environment. You know, there's a connection there between, you know, air quality. 
And we wrap around that then and then that's what the medical student cares about. It’s 
about knowing your audience. 
And then what happens is over the years, we see that grow with the student, look at all 
these things for medicine .. . So you know what? I'm going to recycle properly because all this 
rubbish and all this burning and all this air pollution is having a direct impact on my patients. 
So you know what? I'm going to consume less and then it goes on to their PC. So then they 
kind of say, I'm doing all this. Yes. I can't just walk away and leave the lights on the PC on. 
And that's why they secretly I can see them falling in love with a light bulb.  
 
What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  
 
You know, if you're doing it right, you're meeting their primary needs of their duties. And 
then you're trying to you know, it's a win for them. They're getting a better service delivery 
or getting a better local environment. They're getting a better area where they can work in, 
a more productive work environment and at the save time I am get the more efficient 
buildings and a more engaged audience. 
 
 
And giving them the wins, for example like the Library, I went to him and I said, look, you 
cost a quarter million euro a year in electricity. I will help you save energy and will give you 
the cost savings and I will also make the building more productive. 
So they got a team together and they told me everything that was wrong with the building. I 
systematically figure out what was wrong, and we fixed it. 
They get the money, savings. And they bought bins right. So they got rid of 165 bins and put 
in two main waste collection stations, and then they banned all coffee cups. And so for me, 
as an energy manager with a sustainability slant coming into the library and saying, you 
know what, I'd get rid of all your bins and your little coffee cups anymore.. they would of 
thrown me out.  
But it's they're building, and you know, they put that solutions in because they had the 
money and then they just took off from their they bought electric vans. They bought electric 
bikes for staff. And what happened was, that's the central building. And then became a 
beacon. Became a showcase. So then I had other departments rang me up and said, what's 
happened in the Library? can we do the same? And then we head over there...  
 
I have only one more comment. I suppose there is no magic bullet 
It's easier to change a light bulb. It's easier to change your pump. You know, it's a lot 
different to change a person. And I have gone through a career where all I was interested in 
was changing the light bulb .. And when you combine that with people that's when you get 

http://greenmetric.ui.ac.id/overall-rankings-2020/
http://greenmetric.ui.ac.id/overall-rankings-2020/
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the interaction. Because we all we can all figure out how to bypass systems, whether that's 
in a heating system, whether that's a ventilation system or whether that's a waste collection 
system. But if you can meet people and combine that with the plant and the correct 
processes, then you're onto a winner. 
 

Participant 5 
 
What sector does your organisation fall under? 
    
Higher Education, university 
 
Does your organisation have an energy policy in place?  
 
Yes we do, via ISO 50001 
 
Is that part of a wider Sustainability policy? 
 
No there is separate sustainability policies in place.  
 
Does your organisation have an energy management team in place?  
 
Yes 3 person energy team. So we have a three person team that's part of university that has 
two and a half thousand employees and about 18000 students. So twenty thousand strong 
community and with a three person energy team.  
 
Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
Yeah, so, look, I've been in XXX for over 20 years and I've worked in all aspects of facilities 
and operations and project management before that it was kind of consulting, engineering. 
And so over the last number of years, about five years ago, we identified the need to have a 
separate energy team and an energy manager. So I started doing that. And so my job, I 
suppose, is to lead the energy team, which was just me on my own five years ago. And now 
we have three people were the last person, the third person came in about six, seven months 
ago. So in terms of energy management, three person team we strategically look at how are 
going to save energy. And so we are always looking at a week, a month, a year, five years, 
ten years ahead. But we also kind of look to conserve energy on a daily basis as well. So we 
kind of have that two prong approach. We're always looking at short term and long-term 
objectives and goals, XXX when we incorporate it with all the other institutions in 2016. 
Overnight XXX went from only one campus to five campuses.  That's when we identified that 
we really need that somebody separately looking after energy and coordinating that energy 
management program across all the campuses. 
So when we incorporated, we totted up all of the consumption and the bills, carbon, etc, that 
that energy that came from the energy emissions and it was around four and a half million 
euro of energy was being money was being spent on energy and that was around 50 
gigawatt hours. So about 50 million kilowatt hours and we were throwing about 15,000 tons 
of CO2 into the atmosphere. And the end of 2019, we were spending about 3.9 million a 
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year. So the energy team have paid for themselves, times over, we saved about five, six 
hundred thousand on running costs. And despite building new buildings over that time, our 
consumption stands at around forty-six gigawatt hours per annum. And now and we throw 
up about 11,000 tonnes of CO2. So we've been quite successful and we also have the public 
service sector targets of 33% target by 2020. And at the end of 2019 we were up to 46.8 
percent. So we will achieve on targets. So yes, we won the energy managers of the year 
award in 2019. 
 
From your perspective, which energy management strategies have been most successful 
for your organisation?  
 
Well, I suppose the first one is and we decided from day one, we'd go for ISO 50001 and try 
and achieve and get certified for fifty thousand one energy management systems. And we 
did that. So we got that in 2017 around 15 or 16 months after we formed the team. 
So that was for energy and water across all campuses. And we got that in 2017. And last 
year we got certified to the latest version of the standard. And we're under the labour 
standard now. So that's been very successful because that helped formalize a lot of what we 
wanted to do. . And even though it took a lot of time to do it and it has there's a lot of 
administrative effort, and we done it in a very good way. Luckily, we have a kind of what we 
call streamlined 50001. So that's a big part of the kind of our strategic plan.  
And the other thing was to form a team, which we did. So we formed the team, we achieved 
the energy management standard, and then we put in place a short, medium and long term 
plans to hit the 2020 targets in terms of energy conservation. So we picked the low hanging 
fruit in terms of their savings to building management system and different operational 
savings. And we also targeted a number of projects like LED retro fits and boiler 
replacements and projects like that. 
 
 
How would you measure the success of your energy management strategies?   
 
First one is the 33 percent target in overall terms is our target, for SEAI. Our main target is to 
at least achieve twenty three percent by 2020 and we achieved 47% by the end of 2009. 
And so it'll be probably 60 percent by the end of 2020. But that will have to be normalized for 
COVID. Yeah, but we will probably be at 50 percent. So we well overachieved on that and 
that was our main target. 
But how else would you measure success well you measure success when your consumption 
is dropping, daily, weekly, monthly annually. And it has been, how else do you manage 
success, your carbon and emissions from energy are dropping. So that's how you measure 
success.  
We then use different energy performance indicators. So we look at the energy consumption 
per staff and students, energy per square meter, etc. And those performance indicators are 
getting better and better every year. So that's another one. And we also look at kind of more 
subjective, more wholly kind of things like, you know, one of the measures of success is it's 
getting 50001. Another measure of success is getting our president to sign an energy policy 
so there is no sign of energy policy. One of the measures of success is sending out three or 
four newsletters every year. Energy newsletters. So, you know, you could argue that a 
measure of success is that everybody in our university staff or students knows that this policy 



  

Page | 162 
 

has ideas of what might be in the policy and they all receive the policy. But they also hear 
about different initiatives out to newsletters. And they also we also get the president and 
chief operations officer to actively mention different things in terms of energy in their 
newsletters and their bulletins and their communications to staff. 
And so and then another measure success is going over to London and winning the energy 
managers of the year award. So it was fantastic to look at lovely ceremony over in London. If 
I'm the Finance director of XXX or, you know, and having a bill go from four and a half million 
to three point nine million is another measure of your success. 
 
Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and campus users to ensure the 
success of energy management strategies?  
 
So this is where it gets hard, like I mean, we constantly say thank you to all the staff, 
students and the people of the of the process, and they have been and I'm not as much as 
they thin they have been. And technology always saves energy much quicker, much more 
effectively, much more sustainably. 
Then people, you know, a moment ago I told you, you know, the policy goes around to 
everybody and we try and keep everybody involved. But we don't know how many people 
actually read the newsletter. We don't know how many people are actually interested in 
knocking off lights or knocking after P.C. we don't know how many people are interested in 
turning down the heat on the radiator. People could be walking around the house in winter 
with their shorts and t shirt on 23 degrees, and then they're given out. Saying it's too cold, 
even though it's 20 or 21 degrees, so we don't know what the level of engagement is, but 
what we find is to focus groups and things like that. 
 
If we organize a focus group to the library, maybe 50 people all together make it four people 
at the focus group. So how do you engage 18000 students? How do you engage 2000 staff? 
That's the magic question. And that's it. Four or five years ago, it would have been very 
difficult for people. Nowadays I think people are much more engaged with sustainability and 
carbon and I think everybody is trying to do their best.  
And I know from the XXX community, we do get a good feeling that people are interested, 
and they are trying to do their best. But I don't know how to measure it, I really don't know. 
So if somebody had 80000 euro or 60000 euro for renovations, I'd be happy to try and see if 
they want to spend money on technology to make savings, you know, and so it's a very hard 
one. And universities, is a strange one because you have 50 or 60 different schools or units or 
research groups, that's their business. But we are not all necessarily on the same team.  
Whereas if you're X, Y, Z or your Sports Ireland, you know where you were, then maybe 
they're all going in the same direction. And if your CEO is kind of saying we want to reduce 
the bottom line and we want to reduce energy consumption, but we also want to reduce 
energy costs. So, you know, let's start saving energy. I think it could be much easier than a 
university environment.  
So I think it just kind of shows, it's been shown in research projects and studies that have 
been carried out. If you're in a large organization the same size as the XXX, but it's all geared 
towards one thing and is requiring a profit at the end of every year, you get much more 
engagement from the staff. And if you're a university, it's much more difficult to read. Very 
difficult within the university but maybe slightly less difficult for where you are employed. 
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How would you describe the challenges relating to executing energy management 
strategies, specifically in a campus setting?  
 
So it is a challenge and maybe not so much of a challenge for us because on we have 
someone managing the BMS systems on campus and for all the buildings. We know the 
buildings very well and we know the plant that uses energy, like the boilers, air handlers, the 
chillers, at least on the XXXX campus, on the other campuses, it has been more difficult 
because they only became under the umbrella a few years ago. So that was a learning 
experience. But gave us lots of opportunities to save energy as well.  
So we looked at it as a an opportunity rather than a challenge.  
So what's the important thing for me, easily the most fundamental, important thing. For 
anyone to try and save energy is to have somebody operate the building management 
system, that somebody is, skilled, knows their stuff, but also somebody who just doesn't sit 
behind the BMS every day at the desk, that their up, out and about so that they understand 
the buildings very well. And we've got that. 
 
The second one, I think, is to formalize your energy management system. And ISO 50001 is a 
way of doing that, so I would say any decent sized organization should have ISO 50001. 
And then the third thing would be, that some kind of a commitment from your organization 
that some kind of money is going to be spent on energy. 
I have lots of no and low-cost savings around the place. And you should do that, first of all, 
to kind of show if you can bring the bill down, then it makes that conversation so much 
easier because you're saying, OK, here's what we've done with limited resources, but here's 
what we could do if you invested in some kind of capital investment projects and stuff like 
e.g., efficient fluorescent lighting.  
 
You know, if you go to SEAI and you get some grant money, you do a retrofit and change 
them over to LED. You can get a quick energy consumption effect with a very good return on 
investment. 
 
So I would be cute about projects you pick. I wouldn’t pick like multi-million-euro projects like 
combined heat and power plants with this kind of stuff. I would break it down into, low cost 
saving of and be able to communicate to the senior management and the finance people. 
You know when you have really got the energy management team. Kind of into a limelight 
within the organization, then you look at the more expensive projects, that have a good 
return on investment. 
 
From your perspective, is energy management in sport/campus setting more complex 
than other sites and how did you address this?    
 
So first of all, you have to have a passion for energy management, so your energy manager, 
when you're interviewing them or whoever is going to take on the role has to be passionate 
about saving energy. 
And the reason you need that passion is because lots of these buildings are very complex and 
very complex in XXX, you and I know you're working in Sport Ireland Campus but we have 
everything from swimming pools to containment laboratories to little suites to kitchens, to 
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restaurants, gyms to office environments to 600 person lecture theatres to 30 person 
classrooms, every type of shops with every type of space. So it's really important for us to 
understand your space, for people to understand the building. So it's really important to get 
down and manage, you know, the space. The users of the space, you know, who owns the 
particular space and do they know how all the space conditions are met, so they know the 
boilers, the air handlers and all the different pumping and fan systems as well. And if they 
are confident and familiar with those systems in those buildings and those facilities, it comes 
back to that space, because I think space is key to energy understanding your space and how 
it’s used. 
That enables you to have a good, effective energy management strategy. So it's all about the 
space understanding how the space is used and the condition the systems are in.  But yes, I 
think a campus type environment, it's much more complex, but much more interesting, if you 
are trying to manage energy in an office block, you know, and it's all going to be two or 
three ventilation systems and it's going to be power and lighting. And so it's going to be a 
much simpler energy management kind of strategy, to kind of manage as opposed to multi-
site, campus type environments. But much more fun, you know, the more diverse the space 
and the bigger the diversity of the campus that you're working on, it gives you much more 
opportunities to learn, to save energy.. 
 
What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  
 
So before the team was setup five years ago, four and a half years ago, the only energy 
management that was carried out was probably by me. And that is just because I was 
interested in that area, but we didn't have anybody there. So I think it's important to have 
somebody dedicated to the facilities. If the facility is not big enough to employ a full-time 
energy person, then I think somebody’s role should be, you know, partly funded, are partly 
paid to do energy management. 
I'm sure if you were any business owner, depending on what premises you own. You could 
quickly work out how much viable it is to have someone there managing energy? For any 
decent sized facility, you need a separate energy person, taking responsibility and especially 
going forward. 
In the last 10 years. The goal was to save as much as possible in no and in low-cost measures 
as much as possible. And for the next 10 years we've got a decarbonize, that's completely 
different energy performance. 
So by 2030, we've hit our 2020 targets, which was 22 percent and 2030 to 50 percent energy 
performance improvement. So another target is going to be and that we reduce our absolute 
greenhouse gas emissions by 50 percent. Now, that basically means that we're going to have 
to continue on with lighting retrofits and other kind of electricity, electrical savings projects, 
and that ok. We also must reduce gas consumption by 50 percent versus running the campus 
at longer hours, we're building more buildings, so it's nearly impossible. So what we'll do is 
we'll integrate heat pumps into our buildings. So we keep our boilers. We integrated heat 
pumps into our boiler systems. And if we can do that, then we hope we can maybe save 
maybe 60 percent of our gas consumption. And when it gets really cold inside, the boilers 
kick in. But hopefully four, eight, nine months of the year, the heat pumps will do the rest. 
That's going to cost money. That's going to increase electrical capacity. It's then going to 
cost a lot of money to retrain your staff to instead of maintaining them boilers all the time 
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they're going to be maintaining heat pumps, probably more than boilers. And so a learning 
experience for all of these people and there's a cost. You probably have heard that boilers 
might have 95 percent efficiency. The heat pumps have a 300 percent efficiency, if you can 
do it properly, coefficient of performance, like that basically means for every kilowatt of gas 
you use your using 3 kilowatts of electricity.   
So your gas consumption is going to go down and gas is cheaper than electricity. The 
electricity consumption is going to go up. So that means your bills are going to go up even 
though you're saving carbon. So by 2020 SEAI targets, everything made sense. Reduce your 
energy, which means you reduce your costs, which means you reduce carbon, for 2030, and 
then it's going to be on reducing carbon. You could reduce carbon, but your energy efficiency 
disapproves, and your costs are going to go. 
There is no sense of the practicalities being put in front of the policymakers. How do we 
reach the targets that are being set by the government? And because it's a massive, 
challenge for us and none of us really understands how to actually measure Carbon. 
 
 

Participant 6  
 
What sector does your organisation fall under?     
 
Higher Education  
 
Does your organisation have an energy policy in place?  
 
Yes, part of ISO 50001 
 
Is that part of a wider Sustainability policy? 
 
Yes I suppose it is. All under ISO 50001 
 
Does your organisation have an energy management team in place?  
 
Yes, we do. 4 to 5 members in the team 
 
Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
I work in the area of technical services and I suppose my title would be BMS manager, but 
it's much broader than that. So I'd be very much involved in building controls and with new 
buildings, the H VAC building services side of that and the Energy management side of the 
energy technology side of that in new buildings and old buildings, day to day delivery of 
services. So it's very broad and I kind of would be very involved in the energy management 
system and setting that up to start with. 
I have been involved in the energy area, for 15 years probably. And then in my current role, 
about four years. 
From your perspective, which energy management strategies have been most successful 
for your organisation?  
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We find that a lot of it is down to the technology and then having a good monitoring and 
targeting system an M&T, because obviously you cannot manage what you can't measure. 
So we have a very strong BMS system and M&T system with gas, electricity, water, heat 
meters connected to that. So that makes it easier for us to identify our significant energy 
users. by identifying the significant energy users. That's sort of a way of targeting those on a 
building-by-building basis or a service-by-service basis, creating, say, a list of, you know, 
register of opportunities. It's very easy to discover, you know, what is the most beneficial 
technology, or energy service in your building to go after. So you know, for instance, if you 
know, if you have a 100 kilowatt motor and a one kilowatt motor, you know, the difference 
between, say, putting in sensors and things to optimize a one kilowatt motor and a 100 
kilowatt motor is very similar. So therefore, go after the 100 kilowatt one. So really, I 
suppose a structured approach to what opportunities would go after.  
energy management-based approach to kind of look at the opportunities, look at the 
complexity, the cost, and select projects that way. 
We have online monitoring. And then we also do monthly reporting, which is completed by 
an energy consultant, where they look at our monthly performance of a building. Versus 
weather data versus, and you know footfall and that's very good for pinpointing poor 
building.  
performance or poor control. 
 
 
How would you measure the success of your energy management strategies?   
 
We have public sector targets which would be set by SEAI. So we had a 2020 targets most 
recently, which we actually passed and exceeded. So coming up now would be our 2030 
targets for energy efficiency and carbon reduction. So an out and out carbon reduction of 50 
percent, I think is what it's going to be. So we measure our performance against those 
targets, as a measure of our success, basically. 
Within our energy system (ISO 50001) you measure your success. So that's included in there 
in our energy management system that we have to report and to try and see, you know, is 
one building deteriorating or, you know, and trying to continually identify the energy driver, 
you know, what's the driver for energy in a building? Is that the number of people or is it the 
weather or is it something else? You know, is that, how long are the lights are on, you know, 
this kind of thing. 
 
 
Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and campus users to ensure the 
success of energy management strategies?  
 
Yeah, I think regular reporting, we take the opportunity to use bank holidays. Public holiday 
weekends as an opportunity to send an email to staff to sort of request, you know, when you 
are going home on Friday evening, remember, you know, we'll be closed for three days. So 
people can play their part by switching off things, closing the window when they leave, you 
know, it gives them a little bit of ownership. And at that point, then we will report on how 
did last month or the last bank holiday.  
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We might say we saved this much more kilowatt hours compared to the previous, Patrick's 
Day How with we compared to, say, 2021, what was the difference in energy consumption? 
And I, we would be hoping that it is better and getting better all the time, but usually I think 
people like to find out.  
So it's not just that you're giving them the message, but you're also telling them how we got 
on from the previous time. So they're interested in that. And I think good infographics are 
one thing, we do a lot more of now in sort of getting a nice infographic on about say, 
sustainability or a particular team, maybe something on recycling, on campus, our plastics, 
that kind of thing. 
There would be separate reporting to senior management in terms of energy budgets and 
projections. And, you know, as you would expect anywhere, you know, in terms of, you 
know, are you're looking to spend money to save money, to save energy, you know, so there 
will be a different pathway to do that. In a more formal basis. 
 
How would you describe the challenges relating to executing energy management 
strategies, specifically in a campus setting?  
 
I suppose there's a lot of different competing interests. I mean, one of the big things is, is the 
trade-off between safety, comfort, and energy. So obviously, you know, the safety has to 
come first. There is a balance with all of those things sort of. Then comfort, you know. And, 
you know, I suppose some people feel comfortable that at a particular temperature and 
others don't. Trying to get that balance and trying to maybe we were just on a cold air 
earlier with other colleagues about, you know, this thing of people taking in plug in electric 
heaters and, you know, leaving them in and maybe leaving them switched on. And, you 
know, when you're trying to get that balance right, because, you know, we would have to 
explain that. If you have a radiator system in your office and it's on our building 
management system, there could be a sensor in your room. So, although you feel a little bit 
cold and you plug in your direct electric heater, the BMS system doesn't know what's 
happened and it thinks the room has got too hot. In turn it could start cooling the room 
down.  So really, it's a lot about communications. And I think once people understand that, 
you know, we're in this, it's all about sustainability now on carbon and probably more so 
than in the past, when it was about maybe saving money, now carbon and money go hand in 
hand because you've got carbon taxation. So, you know, I think a lot of people are happy 
with the idea of sustainability. And the reason we are doing it is to, y protects the 
environment and, you know, for future generations. So that has made things a bit easier, I 
think. 
 
 
From your perspective, is energy management in sport/campus setting more complex 
than other sites and how did you address this?    
 
Yeah, there are I suppose there is a wide variety of kind of services. And, you know, you have 
got a heavily researched science building and then you have what we call the research 
buildings, and then you have what we call chalk and talk buildings, which might be teaching 
rooms and lecture theatres, which would not be as energy intensive. And then you might 
have periods, buildings which are old, and have old heating systems.  
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So that would cause a little bit of, kind of just wearing a different hat and different scenarios, 
you know, because obviously research is very important. There's experiments going on. 
There are people that have put a lot of time into things. So you can't just start adjusting set 
points and playing around with temperatures, you know. I think it does make it challenging, 
but it just means you have to think of other ways of doing things and as long as you 
communicate with people and you're going to meet them, say, listen, we understand we 
have to maintain this particular environment. So let's kind of, scratch in it at of see, well, 
what about at this time of the year? What about at this time of today? You know, you might 
find through Communications there’s actually an area that's good for energy harvesting 
that, you know, you can save or make savings.  
 
What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  
 
I'm not the energy manager but I still wear an energy management hat. So it is I think it's 
difficult in a lot of organisations because people do have other primary roles. And when 
obviously there's times of the year, we're doing exams, we have different priorities. So, yeah, 
it's a bit of an issue, but it just needs to be managed, that's all. 
And when there is an energy team, at least it's not all on one person's head. It's spread 
across a team. It's spread around, and there are times when you will not be able to only do 
energy management activities. But that's fine. There could be down times with projects are 
you could be doing big energy projects. So that will naturally be times when, there's not 
really anything you can do for, a week or so while you're waiting for something else to 
happen. So it's really time management. 
 
 

Participant 7  
 
What sector does your organisation fall under?   
  
So, we are sports and entertainment and so are our venue and our campus houses two 
professional sports team. One is an AFL team which is kind of a minor league hockey team, 
and then the NBA XXX and then we host concerts and events throughout the year. 
 
Does your organisation have an energy policy in place?  
 
We do, yes.  
 
Is that part of a wider Sustainability policy? 
 
It is, yeah. So, we have five impact areas for our sustainability program, (wastewater, 
energy, transportation, and food) and energy and transportation kind of encompass all of 
our stuff in one, two and three emissions. So, it is part of the larger, larger program. 
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Does your organisation have an energy management team in place?  
 
We do. So our energy management team is kind of under our sustainability team, kind of like 
our green team, but it's comprised of folks from a lot of our operational departments and we 
get together. It has been a little less frequent than once month lately because of just trying 
to return to play here, but we try to meet monthly and then discuss energy policy and then 
things that come up for events that we know are going to be a little bit more energy 
intensive than what our normal, normal energy use is. 
 
Can you tell me a bit about your role within the organisation and experience in the area of 
energy management?  
 
Yeah, no problem. So I am our sustainability operations manager. And so what that means is 
I am responsible for the strategic direction and the implementation of all our sustainability 
programs. Like I mentioned, that encompasses our five impact areas, which are wastewater, 
energy, transportation, and food. And in terms of experience with energy management, it 
has just been a lot of like working on with events and with venues for the last decade. And so 
getting into sustainability, obviously a lot of that is data and utility management. So it's 
really looking to understand how we're utilizing energy, how our energy is fluctuating by 
events and then trying to identify opportunities to kind of reduce that. So I work very closely 
with our operations team and our management team to identify problems or issues or 
identify spikes in our energy use. And then we try to mitigate those as best we can. But most 
of my experience and energy management is just hands on working for the venues. 
 
From your perspective, which energy management strategies have been most successful 
for your organisation?  
 
I think that it's kind of a combination of like the low hanging fruit where it's like behavioural 
and looking at how people utilize the building and making sure that they're aware of how 
they're using facilities in the building. And then second to that is our capital expenditures 
where we're retrofitting lighting or equipment within the venue to make it more energy 
efficient. Our building is still relatively new in the sports and events world, it's only twenty-
five years old, but not twenty-five years. Energy management has changed dramatically. So 
we've made some capital improvements. 
All of those improvements have been in the last five years, five to 10 years. So it's allowed us 
to increase our energy efficiency pretty effectively with LED lighting and retrofits to some of 
our systems. 
 
How would you measure the success of your energy management strategies?   
 
Yeah. So this last year has actually been it's been terrible for our industry, but it's been great 
from an energy management perspective, because this is the first time since our building has 
opened that we have ever not had events. So we've really been able to look at what our 
baselines are and look at what the minimum energy use we've had. So it's for me and like a 
data analytics perspective, I've loved it. So I've been able to go through and actually measure 
as we started to reopen what energy we're using. So for me, kind of measuring success of 
our energy management projects is really looking at how we are able to change energy use 
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in the building. So if it's changing our set points and really understanding how that's going to 
affect our energy use on a given day, if we're not turning on systems until an hour before 
doors versus three hours before doors. So it's really looking at like how are we effectively 
reducing our energy use and then also working with our power provider to look at energy 
mix and like our actual GHG emissions or equivalent emissions. So CO2 equivalencies and 
things like that. But looking at what are our emissions are and trying to figure out how we 
can kind of simultaneously reduce our own energy use and then find alternative power 
sources that are going to be a little bit more energy efficient or not energy efficient, but little 
else effect on the air. 
 
So we have access to Interval data. So we get 15 minute data on our energy use. So energy 
and natural gas. So I've actually been able to go in and calculate like on a NBA game versus 
a XXX Hockey game, which is our WHL team versus a concert versus like just a private event. 
I can go through and create basically like a window or a range that we should be following 
in. So I know if we're at the top end of that range that we use more energy or something has 
happened for that event that has exceeded our average for a NBA game. So that's really 
helpful. When we're going back through, we can kind of identify like what's going on. We 
just use double the amount of energy that we normally use for this type of event. What are 
some external circumstances that are kind of creating that issue or what have we do 
differently than we normally do? 
So it allows us to kind of go back and look at what's happening in the building and make 
adjustments if we need to, or just say, oh, no, we know this is just an outlier. We had to do X 
today. 
 
Given your experience, what are the most effective methods of promoting energy 
efficient practices and energy awareness amongst staff and campus users to ensure the 
success of energy management strategies?  
 
So we do a couple of things. This building that I'm currently at, we haven't started 
implementing an incentive program. But I am a big fan of incentive programs, especially for 
events-based venues, or you have a lot of part time staff. So it's engaging with them, 
educating them about what the goal is, giving them very direct, you know, opportunities for 
them to help contribute to it and then rewarding that behaviour. So if you notice somebody 
who's, like, very adamant about going through and turning off TVs or turning off lights when 
they're leaving the room, like making sure that you are recognizing that and incentivizing 
them to continue that behaviour and making them feel engaged. And that's, I guess, one of 
the really nice thing about sport, right, is that everybody feels so engaged and they're so 
attached to that team that they feel like it's really they're a part of the organization. So 
having those incentive programs and encouraging them to help contribute to our goals, I 
think we have a very unique opportunity to. Be able to get people excited about 
participating, and then we are also part of a strategic energy management cohort here in 
Oregon, so it's run through the energy trust of Oregon. And they do webinars. They have like, 
it's up to five thousand dollars in incentives if you meet certain milestones for energy 
management. So we participate in that and we try to encourage folks from across the 
organization, I am the main person who works on that. But we work with folks from across 
the organization to come in and just learn about energy management and learn about 
what's going on in the building when we have an event. So they have a better understanding 
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and it's a little bit more tangible for them to get to see what we're consuming on a daily 
basis. 
 
How would you describe the challenges relating to executing energy management 
strategies, specifically in a Sport Stadium setting?  
 
Yeah, absolutely. So I think the easy answer to that is every event is different. So we have 
consistencies across like basketball versus hockey versus a large scale concert. But there are 
different challenges and changes like the NBA has very specific requirements around 
humidity and air temperature and things like that. So if we have a massive fluctuation in 
temperature versus what the NBA requirements are, we're going to have to either overheat 
or overcool and stay in those guidelines so that we can have a game or concert. If we have 
somebody coming in and saying, hey, we have a pyrotechnic show that is going to be a part 
of our concert that is going to dramatically shift our energy use or groups or utility use to try 
to regulate the arena. So there's a lot of fluctuation, whereas if it's an office building or 
mixed use facility, that's pretty consistent with the open nine to five every day, something 
like that, like there's not a lot of fluctuation, but because we are an events based 
organization, there's constant fluctuation in the way that we use energy. So, yeah, we have 
to be very vigilant about what's on when and how it's being used and who's responsible for 
that on a daily basis, because that changes as well. 
 
 
From your perspective, is energy management in sport/campus setting more complex 
than other sites and how did you address this?    
 
I would say yes, it's definitely a little bit more complicated, you know, like I said, it changes 
daily so we could have three sporting events back-to-back and then a load in for a concert 
and then a five-day concert if we have somebody who's staying for a few shows. So because 
of that fluctuation, we have to be very vigilant, like I said. So I think that's probably the 
biggest challenge. And then again, we also have thousands of part time staff that are 
coming in and the way they interact with the building on a daily basis, it's a new person 
every day. So not everybody is on the same shift. So it's a lot of like education, continuous 
training and really trying to focus. And I'm like, OK, what is that range that it should be for 
this event versus that event? And then just really trying to mitigate some of the fluctuations 
like that. Plus, we our goal, right, is to have more events every year. So when we have a 
reduction goal and I'm hoping to be able to shift to an absolute base goal versus an intensity 
goal we have right now. So instead of like looking per event energy reductions, I want just an 
absolute reduction. When we have twenty-five or thirty more events every year, that 
becomes much, much, more challenging. So we're working through it. But it's that's those 
are probably the biggest challenges that we face. 
 
 
 
 
What has been your experience of balancing resources between energy management 
initiatives and employees' primary duties?  
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I think it's a daily challenge. So I am the person who's constantly every day saying hey what 
are we doing this, so people love when I come into meetings, they're like, oh, Jesus, what is 
she going to make us do now, you know, it's. It's more about just like engaging staff and 
really making sure that sustainability and energy management are a constant piece of their 
role versus something that they think about afterwards. So my ultimate goal is to get people 
to just do my job for me and to recognize, like, OK, if we change this or if we increase this 
temperature or we ask for an example we had during covid, we had a television series 
shooting on site at our venue because we didn't have any other events. And we can control 
what they were doing on site and they were using our suites as offices. But during the winter 
here, they had to run the heaters in the suites. But because we didn't have people moving 
through the building constantly is actually causing so much condensation in our ventilation 
systems that we had to cool the air to try to like level things out. So the energy use was 
significantly higher than it should have been just by heating those things. So it's looking at 
things like that and saying, OK, our events team needed to book events its revenue. We don't 
have anything else going on right now because of covid. But when we're looking at the total 
cost to our building, I'm having space heaters in those areas might have been more effective 
than running our heating and cooling system. But because that's not something that they're 
responsible for thinking of. It wasn't until a few days later when I was able to go back and 
review the data that we caught that. And so it's trying to get to the point where that's just a 
part of how they operate and how our business thinks about events. It's not just, OK, how 
much revenue are they are bringing in, it's how much revenue are they bringing in versus the 
cost its going to be to run the utilities for that event or that group coming in. So that's kind 
of my ultimate goal is to get people to think about that as a first stop versus an 
afterthought. But, you know, it's trying to just engage them and get them to think about, 
like, OK, we're bringing this in and that's great. But how is this going to impact our utility use 
or anything like that so that we can try to figure out mitigation strategies? 
So we have sustainability as one of our company's core values. So it is I actually started with 
this organization two months before the pandemic hit. So, yeah, we have not been able to 
get too far into a lot of our interview management because nobody's been in the building. 
And so that is something where with the sustainability team that we have and with our 
onboarding procedures, we go through all of our sustainability goals and our onboarding. 
We try to provide like, hey, here's how you can help. And then my contact info so that if 
those folks have questions, we're constantly trying to work sustainability in. And but 
ultimately, I would love to be able to have it just be part of people's job duties because I am 
a department of one. And while I can be very persuasive, it's a challenge to get you know, we 
have two hundred plus full-time employees and like I said, thousands of part time. So I can 
only be in so many places. So getting them to really recognize, like, hey, you know, this is 
what we're doing is the ultimate goal, I think, for any sustainability program. 
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Appendix W: Sport Ireland Campus Energy Management Presentation 
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Appendix X: NHL Green 
The NHL Green program promotes sustainable business practices across the League and 
environmental awareness among fans. Initiatives include using innovative technologies to transform 
the business, and inspiring communities and partners to lower emissions, conserve water, reduce 
waste (NHL, 2021). Available at:  https://www.nhl.com/info/nhl-green (Accessed: 1 March 2021). 

Appendix Y: NFL Green 
The NFL Green program works to mitigate the environmental impact of the NFL's major events and 
create a "green" legacy in each community that hosts Super Bowl, Pro Bowl, and the NFL Draft. These 
objectives are addressed through active partnerships with NFL sponsors, local host committees, 
government agencies, and non-profit organizations. (NFL, 2021). 
Available at: https://www.nfl.com/causes/nfl-green/ (Accessed: 1 March 2021). 
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