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The First Fuel 

Buildings and industries are rapidly recognizing the “hidden energy” they pay for in their 

monthly bills. Hidden energy is the energy spent by appliances without giving out any useful 

outcome. Over years of operation, the hidden energy accumulates millions of dollars! What is 

the hidden energy and how can you – a building or industry – owner be aware of it? 

Energy is the driving force of our buildings, it can be electricity, fuels, heat, or any other similar 

media. When all the purchased energy is used to deliver useful outputs, the building is said to 

be “energy efficient”.  

Energy efficiency is defined as the ratio between energy input and energy output. It is the 

relationship between how much energy is needed to power a technology (for example, a light 

bulb, boiler, or motor) and the end-use service that the technology provides (for example, 

lighting, space heating, or motor power). However, research has shown that up to 73% of 

energy consumption can be avoided using currently available and mature techniques and 

technologies1. In fact, it is estimated that 10% - 20% of energy savings could be achieved from 

simple housekeeping improvements and additional savings of up to 50% or more could result 

from investments in energy efficiency2. 

Energy efficiency is sometimes labeled as the “fifth fuel” after oil, coal, gas, and electricity 

and more recently it has been called the first fuel by the European Union (EU) and the 

International Energy Agency (IEA) highlighting its importance in today’s world 3.  

The techniques and technologies to improve energy efficiency through energy management 

systems have long existed and proven successful. Energy management systems are simply 

management systems that manage energy demand within an enterprise without compromising 

comfort. 

Energy in Data 

According to the International Renewable Energy Agency, buildings account for more than 

40% of the world’s final energy consumption4. However, certain end-use trends allow energy 

efficiency to be easily tackled. Data shows that more than half of residential energy 

consumption goes into space heating and has significantly improved due to energy 

management techniques such as insulation of buildings, refurbishment of old buildings, and 

improvements in heating equipment. In the manufacturing industry, two-thirds of the energy 

use was dominated by four main sectors namely chemicals and petrochemicals, iron and steel, 

non-metallic minerals, and pulp and paper. These trends are mirrored in many countries with 

variations according to climates5,6.  

 
1 Fawkes, S., Oung, K. and Thorpe, D. 2016. Best Practices and Case Studies for Industrial Energy Efficiency 

Improvement, Copenhagen Centre on Energy Efficiency. Available here. 
2 McKinsey and Company. 2015. Greening the future: New technologies that could transform how industry uses 

energy. Available here. 
3 IEA. 2021. Energy Efficiency Indicators: Overview. Available here. 
4 IRENA. 2018. REMap Energy Demand and Supply by Sector. Available here. 
5 IEA. 2020. IEA Energy Efficiency Indicators (database). Available here. 
6 IEA. 2021. Energy Efficiency 2021. Available here.  

https://c2e2.unepdtu.org/wp-content/uploads/sites/3/2016/02/best-practises-for-industrial-ee-web.pdf
http://www.mckinsey.com/insights/operations/technologies_that_could_%20%20transform_how_industries_use_energy
https://www.iea.org/reports/energy-efficiency-indicators-overview
https://www.irena.org/Data/View-data-by-topic/Energy-Transition/REmap-Energy-Demand-and-Supply-by-Sector
https://www.iea.org/reports/energy-efficiency-indicators-2020
https://www.iea.org/reports/energy-efficiency-2021
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Figure 1: Largest end uses of energy by sector in selected countries (Source: IEA 2020) 

Key elements of energy management in buildings  

Improving the efficiency of your building is cheaper than installing renewables, therefore the 

adoption of energy management systems is strongly encouraged as the first step towards 

sustainability. Energy management is not a One-Stop-Solution, it’s an accumulation of the right 

decisions and behaviours, increasing your efficiency and savings over time. In this paper, we 

cover the key elements of energy management in buildings and where you can start.  
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Measurement and verification 

Measurement and verification tools have progressed in the past decade and their integration 

has helped a lot in measuring consumption, efficiency, and comfort. 

Data loggers and sensors can now measure and quantify many things such as energy, 

temperatures, flow, pressure, lighting level, moisture, etc. and send this data to your disposal 

to make informed decisions about your building such as switching off a particular device or 

closing a valve. Conveniently, they also come in different types, some need special wiring, and 

others can be plugged in 5 minutes and moved around according to the arising need! 

Such tools provide the key data needed in energy management to increase efficiency and are 

often integrated with energy management systems. 

Energy Audits 

An energy audit is similar to a financial audit except it’s for energy. It is usually done by a 

third-party company or experts using various measurement and verification tools. Through an 

energy audit, you can understand a lot about your building such as: 

1. Detailed overview of energy consumption. 

2. Identify areas of unusual energy consumption (often exposes an underlying fault). 

3. Identify key opportunities for energy efficiency. 

 

Therefore, energy audits are usually the first step toward energy efficiency and management. 

Types of Energy Management Systems 

There are three main types of Energy management systems that are discussed in this section. 

You are free to choose whichever system you need depending on your budget and needs. Once 

again, there is no “One Solution Fits All” in energy management. 

The three main types of Energy Management Systems are: 

1. Housekeeping. 

2. Retrofits. 

3. Monitoring and Control Systems. 

Housekeeping 

The easiest and cheapest energy management system is through housekeeping. Though it costs 

nothing and is often undermined, improved housekeeping could amount to significant 

opportunities for energy savings in buildings.  

Here are a few ways of improving housekeeping: 

1. Switch off equipment when not in use. 

2. Find opportunities to schedule tasks efficiently to minimize idle time and avoid high 

demand charges. 

3. Schedule routine maintenance checks to ensure all equipment is performing normally. 

4. Pay attention to recurring issues and identify the root cause. 

5. Ensure all equipment is correctly sized and installed to achieve the best performance. 

6. When there is a choice of machines, opt for the highest efficiency ones that meet your 

requirements. 
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Obviously, this requires increased awareness and the involvement of all staff and residents of 

the building. 

Retrofits 

Good housekeeping goes hand-in-hand with the deployment of high-efficiency equipment. 

Retrofitting is often required to replace low-efficiency equipment in your building. Moreover, 

most countries have set energy efficiency targets and policies, and it is now mandatory to only 

deploy equipment of a certain minimum degree of efficiency. 

Electrical Appliances 

Home appliances and office equipment are the second fastest-growing sector of energy use 

after private transport. It is important to pay attention to the power rating and efficiency of all 

the electrical appliances that are installed in your building. Labels and standards are generally 

designed to improve energy efficiency without degrading the products’ other features: 

performance, quality, safety, and overall cost. Labels and standards are the guides to making 

informative purchases for retrofits. 

Common appliances or products that are mandated by labels and standards include but are not 

limited to: refrigerators, freezers, clothes dryers and washers, dishwashers, heaters, office 

equipment, air conditioners, lighting equipment, etc. …  

Labels 

Energy efficiency labels are markings affixed to products or appliances to describe their energy 

performance. Labels alert consumers to the energy use and costs of appliances and enable the 

direct comparison of energy use or efficiency among different models. There are three types of 

energy efficiency labels: endorsement labels, comparative labels, and information-only labels.7  

Endorsement labels are quality marks, attached to appliances exceeding a specific energy 

efficiency level such as Energy Star labels. Comparative labels indicate the energy efficiency 

of an appliance relative to similar appliances in the market. Information-only labels provide 

raw data on the energy performance of an appliance. 

 
7 IEA (2000), Energy Labels & Standards, IEA, Paris. Available here. 

https://iea.blob.core.windows.net/assets/fb25388b-8ad4-4179-892e-084f7b27fb8f/EnergyLabelsStandards.pdf
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Figure 2: Examples of energy labels8 

Standards 

Standards are regulations that specify the minimum efficiency level or the maximum energy-

use levels. Some countries have enforced regulations that demand all new appliances to comply 

with specific energy standards.  

There are three types of energy efficiency standards: prescriptive standards which require a 

particular feature or technology to be installed in all new products, Minimum Energy 

Performance Standards (MEPS) which specify the minimum efficiency of appliances without 

specifying the technology, and lastly, class average standards which specify the average 

efficiency of a manufactured appliance, allowing the manufacturer to select the level of 

efficiency for each model so that the overall average is achieved.7 

Lighting 

Lighting retrofits are easy and simple to implement. The following ways could save energy in 

your building: 

1. Installing automatic lighting controls that switch on lights according to the occupancy. 

2. Following the standard recommendations for lighting to avoid over-lighting or under-

lighting. 

3. Lastly, and most importantly, replacing incandescent, halogen, and high-intensity 

discharge (HID) lighting with LED lights (Light Emitting Diode). LEDs are 50% to 

90% more efficient than other lights, have a longer life span, have fewer carbon 

imprints, and reduce cooling loads on air conditioning. 

Motors 

Motors are an essential component of several processes in buildings. In fact, up to 60% of the 

energy worldwide is consumed by motors.1 Therefore, it is important to be energy conscious 

when purchasing and operating a motor. Here are a few ways to do that: 

 
8 IEA (2000), Energy Labels & Standards, IEA, Paris. Available here. 

https://iea.blob.core.windows.net/assets/fb25388b-8ad4-4179-892e-084f7b27fb8f/EnergyLabelsStandards.pdf
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1. For existing motors: Switch off motors when not needed. In processes where this is not 

feasible, due to backflow, for example, consider installing some infrastructure such as 

valves to allow for more off time for motors.  

2. Make sure the motor–pump alignment is correct. Misalignment energy losses could 

reach up to 9%.1 

3. For new motors: ensure the motor is correctly sized for the application to avoid 

additional capital, energy, and maintenance costs.  

4. Invest in high-efficiency motors because the operation cost of a motor over its lifetime 

is several hundred times its capital cost. The International Electrotechnical Commission 

(IEC) has developed a 4-level motor efficiency classification standard (IE1, IE2, IE3, 

and IE4 from lowest to highest efficiency). 

5. Ensure routine maintenance for motors, which includes cleaning of fins for ventilation, 

checking the alignment of pulleys, belt condition, tension, lubrication, mountings, loose 

terminals, etc…  

6. Consider retrofitting a variable speed drive (VSDs). This allows the motor speed to be 

varied from zero to its maximum rated speed, so it can match the actual power demand 

of the load. Correctly designed VSD systems can reduce energy consumption by 20% 

to 70%. VSDs are not suitable for constant power loads.1  

Monitoring and Control Systems 

Aside from housekeeping and retrofits, monitoring and control systems could be deployed for 

a more holistic approach to energy management. Monitoring and control systems use various 

measurement and verification tools (explained above) such as voltage, current, temperature, 

movement, pressure, flow, and humidity sensors. 

Monitoring energy management systems are used by building owners to stay notified of the 

energy consumption levels and when a specific appliance should be switched on or off. Control 

systems are more advanced than monitoring systems, as they are capable of directly controlling 

the appliance without much interference from the building owner. Furthermore, some 

management systems are a few steps ahead and use Artificial Intelligence (AI) to predict and 

optimize future tasks.  

The most advanced level of energy management systems is the deployment of control systems. 

With the advancements in technology, some processes can be optimized through control 

systems, such as switching appliances ON and Off and scheduling tasks to minimize energy 

consumption and expenses. Control systems could even extend to be involved in increasing the 

efficiency of specific processes such as temperature controls for air-conditioning systems, 

reducing excess flows, monitoring the performance of key plant items, and many more. 

 

Conclusion 

In conclusion, energy management systems are a proven method of saving energy costs and 

optimizing performance without compromising comfort and productivity. Investments in 

improving energy efficiency are strongly recommended and are known to have short payback 

periods. Energy management is not a One-Stop-Solution, rather, it’s an accumulation of the 

right decisions and behaviours, increasing your efficiency and savings over time.  
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