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The developing communities in their path for rapid development is endeavoring to make all 

necessary and appropriate measures to enhance the efficiency of energy utilization and 

increase the beneficiation of the energy resources. The energy production, transmission, 

distribution and utilization efficiency becomes a vital factor and measure of national 

development.  Governmental organizations were established earlier to be responsible for 

energy planning and efficient utilization, information dissemination and capacity building as 

well as devising the necessary codes and standards. Throughout the Nation Energy resources 

are widely used and consumption rates are in general exceeding the International accepted 

values. Energy rationalization and audit exercises were developed and monitored by 

Governmental authorities, Universities and Research centers through the past two decades 

with a definitive positive energy reduction and beneficiation.   The development of the 

relevant codes for Residential and Commercial Energy Efficiency in Building is underway 

through the governmental bodies responsible for the research and development in the 

building Technology sector and is the umbrella under which the National and Unified Arab 

Codes are developed and issued. A proposed new Energy Performance in Buildings Directive 

would fulfill the following main targets of Energy Performance Directive: 

1. “Legislative authorities shall ensure that, when buildings are constructed, sold or rented out, 

an energy performance certificate is made available to the owner or by the owner to the 

prospective buyer or tenant, as the case might be. … 

2. The energy performance certificate for buildings shall include reference values such as 

currant legal standards and benchmarks in order to make it possible for consumers to 

compare and assess the energy performance of the building. The certificate shall be 

accompanied by recommendations for cost-effective improvement of the energy 

performance…” The following steps are required for the energy certification: 

1. Develop methodologies for energy declaration of the buildings 

2. Develop reference values (key numbers) and /or systems for benchmarking 

3. Provide a labeling system for selected buildings 

4. Describe an energy signature for the building 
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1. GENERAL 

 

As the world becomes increasingly dependent on electrical appliances and equipment, 

energy consumption rapidly rises every year. Many programs have been established in various 

countries to increase end-use equipment energy efficiency. One of the most cost-effective and 

proven methods for increasing energy efficiency of electrical appliances and equipment is to 

establish energy efficiency standards and labels .Energy efficiency standards are a set of 

procedures and regulations that prescribe the energy performance of manufactured products, 

sometimes prohibiting the sale of products less energy-efficient than the minimum standard. 

The term “standard” commonly encompasses two possible meanings:  

1.a well-defined protocol (or laboratory test procedure) by which to obtain a sufficiently 

accurate estimate of the energy performance of a product in the way it is typically used, or 

at least a relative ranking of the energy performance compared to other models; and  

2.A target limit on energy performance (usually a maximum use or minimum efficiency) 

formally established by a government-based agency upon a specified test standard.  

Energy efficiency labels are informative labels affixed to manufactured products 

indicating a product’s energy performance (usually in the form of energy use, efficiency, 

and/or cost) in order to provide consumers with the data necessary for making informed 

purchases. Energy labels serve as a complement to energy standards. They provide consumers 

information that allows those who care to select more efficient models. Labels also allow 

utility companies and government energy conservation agencies to offer incentive s to 

consumers to buy the most energy-efficient products. The effectiveness of energy labels is 

highly dependent on how information is presented to the consumer. 

 

2. RATIONALE AND BENEFITS 
 

Energy efficiency in developed and developing countries plays an important role in 

achieving global sustainable development.  Energy-efficiency improvements can slow the 

growth in energy consumption, save consumers money and reduce capital expenses for energy 

infrastructure.  Energy consumption is growing rapidly in these countries, yet energy 

efficiency remains far below levels in developed countries. Energy-efficiency improvements 

can slow the growth in energy consumption, save consumers money and reduce capital 

expenses for energy infrastructure, see references 1-11. For most developing countries, the 

foreign exchange needed to finance energy sector expansion is a significant drain on reserves. 

Additionally, energy efficiency reduces local environmental impacts, such as water and air 

pollution from power plants, and mitigates greenhouse gas emissions. Standards and labeling 

programs provide enormous energy savings potential that can direct developing countries 

towards sustainable energy use. Improved end-use efficiency from Standards and Labeling 

programs can contribute significantly to developing economies. The main benefits are: 

1. Less need to build new power plants. The cost of saving 1 kWh of energy through 

energy-efficiency programs has proven much less expensive than producing 1 kWh of 

energy by building a new power plant.  

2. Reduced greenhouse gas emissions. Less energy production means less carbon dioxide 

emissions from power plants. This contributes to environmental benefits such as 

slowing down environmental pollution and global warming and preserving natural 

resources and the ecosystem.  
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3. Improved competitiveness for local manufacturers. Local companies that upgrade the 

efficiency of their products can compete better with multi-national companies, 

especially with lower production costs.  

4. Higher consumer disposable income. Less spending on electric bills increases 

consumer purchasing power for other products, which helps local businesses.  

5. Increased cash flow in the local economy. With higher disposable income, consumers 

are more willing to spend, thus, injecting money into the local economy.  

6. Improved Trade Balance. Decrease in energy demand will reduce the consumption of 

indigenous resources (i.e. natural gas and oil), allowing more to be exported (for 

Lebanon, less to be imported). Increased export earnings (or less import spending) 

help alleviate trade deficit of Arabian countries.  

7. Avoided future energy deficit as power demand rises. Energy exporting countries have 

become net importers due to dramatic increases in electricity demand. Energy-

efficiency programs can help slow down the demand and prevent energy deficit in the 

future.  

3. THE HOLISTIC APPROACH: THINK "PYRAMIDS" 

 

The assessment of the overall energy performance of a building, including the technical 

building systems, comprises a number of successive steps, which can be schematically 

visualized as a pyramid, figure 1. 
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Figure 1. Overall building energy performance, Ref.11 

 

Sets of common terms, definitions and symbols are essential for all segments from top 

to bottom. These cover terms such as energy needs, technical building systems, auxiliary 

energy use, recoverable system losses, primary energy and renewable energy. 
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Figure 2. Harmonization of terms is essential, Ref.11. 

 

The top segment of the pyramid is the main output: the energy performance and the 

energy performance certificate of the building. 

The second segment provides the inputs for the top segment: one or more numerical 

indicators expressing the energy performance (such as overall energy use per square meter 

conditioned floor area, EP), a classification and ways to express the minimum energy 

performance requirements (EPmax). 
 

 

Figure 3. Example of energy performance 

certificate,Ref.9 

The third segment describes the principles and procedures on the weighting of 

different energy carriers (such as electricity, gas, oil or wood) when they are aggregated to 

overall amount of delivered (and exported) energy. For instance, this may be expressed as 

total primary energy (EP) or carbon dioxide emission (ECO2). 

The fourth segment specifies the categorization of building types (for example, office 

spaces, residential or retail) and specification of the boundaries of the building. 
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Figure 4. Boundaries and main building energy performance elements, Ref.11 

 

The fifth segment provides procedures on the breakdown of the building energy needs 

and system energy losses, aiming at gaining clear insights into where energy is used. 

The sixth segment provides the building energy needs and energy use for each 

application (heating, cooling, etc.) and interactions between them. 

The seventh segment provides the input data on components, such as thermal 

transmission properties, air infiltration, solar properties of windows, and energy performance 

of system components and efficiency of lighting. 

The standards that provide the procedures on boundary conditions comprise external 

climatic conditions, indoor environment conditions (thermal and visual comfort, indoor air 

quality, etc.), standard operating assumptions (occupation) and national legal restrictions. 

 
4. ENERGY EFFICIENT BUILDINGS 

 
4.1. Energy Declaration of Buildings 

 
The primary use of energy declarations is to: 

1. Create consciousness of energy efficiency in buildings and also improve the knowledge of 

energy use in buildings; 

2. Use the information to determine if the building works as well as possible with regard to its 

technical design; 

3. Use the information for benchmarking; 

4. Use the information for suggesting measures and recommendations for reducing the energy 

use; 

5. Provide the information necessary to make calculations of the environmental impact due to 

the energy use, e.g. CO2 emission; 

6. Describe selected energy properties of the building; 

7. Give the basis for a common energy performance certification of a building 
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Depending on the purpose of the energy declaration, different procedures can be of 

interest. Different actors need different information. E.g. for benchmarking and for explaining 

the CO2 emission, it can be enough to read the total energy supply to the building and only 

adjust these figures to normal outdoor climate and to the heated area. For giving relevant 

advice to the property owner which measures are cost effective a very careful examination 

and calculation of the building’s energy balance is necessary. 

One way to proceed is to make the energy calculation in different steps for existing 

buildings. The first is to collect measured energy-use, e.g. from energy bills, and make a 

benchmarking to decide if the actual building is better or worse compared to similar buildings. 

If the energy-use seems to be higher than the average for a comparable grouping of buildings 

a second step is to make a careful energy calculation that can be compared to the measured 

energy use. This has to be done for identifying what kind of measures can be recommended in 

order to reduce the energy use in the building. For benchmarking, it can perhaps also be of 

interest to compare the measured energy use in the building examined with the estimated 

energy use in a building that is built with the best available technology. Alternatively, 

compared with a building that meets the requirement in the existing building codes. Some 

important aspects necessary to take into consideration when developing a common tool for 

energy declaration of buildings are discussed. The discussion is here focused on residential 

buildings but similar principles are relevant for other types of buildings. 
 

4.2. Energy Declaration of Existing Buildings 

  
For most existing buildings the energy use usually is well known via the energy bills. 

The construction details are on the other hand not very well documented. Calculations of the 

energy use will thus in most cases be very uncertain and difficulties will occur when giving 

relevant recommendations of cost-effective energy conservation measures. 

The energy declaration needs a combination of tools for calculations based on the 

information from the energy bills. For existing buildings the energy declarations can be based 

on both measurements and calculations in order to fulfill the purposes mentioned above. 

Normally the heating bills are based on measured heat delivered to the building. In most cases, 

the energy for domestic hot water is included in the heating bill. To get the total energy use in 

a building, the electricity to run the building and household electricity have to be added. In 

electrically heated houses, common in e.g. Sweden, the house-owner just got one bill covering 

the total energy use. To make the measured values objective and comparable several 

corrections and calculations are necessary: 

• It is necessary to check that the indoor thermal comfort and air quality meet agreed 

requirements 

• Corrections of the heat use to normal outdoor climate – primarily outdoor temperature 

(maybe also solar heat gain) 

• Necessary corrections for internal heat gains, e.g. differences in household electricity 

 

4.3. Energy Declaration of New Buildings 

 
The energy declaration of a new building has to be based on calculations. In comparison 

with existing buildings, the knowledge of the building construction is very good. The most 

critical part for the outcome of calculations is the choice of input-data. To achieve good 

comparability, a common procedure to determine input data like energy for domestic hot 

water, household electricity or electricity for the activity in the building, choice of indoor 

temperature, electricity for operating the building, energy for lighting etc has to be developed. 
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In many countries many new buildings have very low energy demand for heating. The 

solar heat gain, internal gains and energy losses from equipment etc cover the major part of 

the heating demand. In several buildings the internal gains etc are so large that cooling is 

necessary even in temperate climate. For buildings with large glassed areas and/or large 

internal gains the energy calculations need to be done on hourly basis. Many modern 

apartment blocks, offices, education buildings and restaurants need very little heat supply 

from the heating system and need very often air-conditioning to get an acceptable thermal 

comfort. 

 

4.4. Issues for International Collaboration 

 
These are to: 

• develop standardized tools for the calculation of the energy performance of buildings taking 

into account the aspects outlined in ISO 13790 that cover many aspects but still has to be 

completed. 

• define system boundaries for the different building categories and different heating systems 

• prepare models for expressing requirements on indoor air quality, thermal comfort in winter 

and when appropriate in summer, visual comfort, etc. 

• develop transparent systems to determine necessary input data for the calculations, incl. 

default values on internal gains 

• provide transparent information regarding output data (reference values, benchmarks, etc.) 

• define comparable energy related key values (kWh/m2, kWh per person, kWh per apartment, 

kWh per produced unit etc.) The areas/volumes need to be defined. 

• develop a method to translate net energy, used in the building, to primary energy and CO2 

emissions 

• develop a common procedure for an “energy performance certificate” 

• develop and compile relevant standards applicable for each individual building category. 

An example of the energy efficiency indication in buildings is highlighted in ISO 23045 as 

shown here after in Figure 5. 

 

5. CONCLUDING REMARKS 

 
       It can be concluded that it is important to incorporate an energy performance directive as 

a Standard in our region such a goal will aid energy savings in large buildings and set 

regulations to energy efficient designs that are based on Standard calculation methods. It is 

recommended to: 

1. Develop standardized tools for the calculation of the energy performance of buildings  

2. Define system boundaries for the different building categories and different heating 

systems 

3. Prepare models for expressing requirements on indoor air quality, thermal comfort in 

winter and when appropriate in summer, visual comfort, etc. 

4. Define comparable energy related key values (kWh/m2, kWh per person, kWh per 

apartment, kWh per produced unit etc.) and to develop a common procedure for an 

“energy performance certificate” 

5. Design, construct and operate a solar decathlon (Building) that can meet the rural and 

desert requirements and save the diminishing fossil fuel sources. 
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Figure 5.  Global energy scheme (ISO 23045_2009), Ref.9 

 

(1) Is the energy needed to fulfill the user's requirements for heating, lighting, cooling 

etc, according to levels that are specified for the purposes of the calculation. 

(2) Is the "natural" energy gains – passive solar, ventilation cooling, day lighting, etc. 

together with internal gains (occupants, lighting, electrical equipment, etc) these 

“gains” reduce energy demand in winter season but increase energy demand in 

summer season 

(3) Is the building's net energy use, obtained from [1] and [2] along with the 

characteristics of the building itself. (In winter season [2] is lower than [1] but in 

summer [2] is greater than [1]) 

[4] Is the delivered energy, represented separately for each energy carrier, inclusive of 

auxiliary energy, used by heating, cooling, ventilation, hot water and lighting 

systems, taking into account renewable energy sources and co-generation. This may 

be expressed in energy units or in units of the energy ware (kg, m³, kWh, etc). 

(5) Is renewable energy produced on the building premises? 

(6) Is generated energy, produced on the premises and exported to the market; this can 

include part of [5]. 

(7) Represents the primary energy usage or the CO2 emissions associated with the 

building. 

(8) Represents the primary energy or emissions associated with on-site generation that is 

used on-site and so is not subtracted from [7]. 
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(9) Represents the primary energy or CO2 saving associated with exported energy, 

which is subtracted from [7]. 
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