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 Climate changes seem to be one of the controversial conflicts for people in today’s 
world and reducing carbon dioxide emissions, which are one of the main reasons for 
climate changes, will be an appropriate solution for this alien. Buildings are one of the 
main resources for producing carbon dioxide emissions. The main aim of this research 
is to identify some acceptable and convenient ways for reducing carbon dioxide 
emissions in heritage buildings for controlling climate changes to some extent. In this 
paper, a desktop study was conducted to review the techniques and technologies to help 
us for reducing carbon dioxide emissions in heritage buildings. In continuing, 
principles, risks, materials, methods, techniques and technologies for controlling 
energy loss of historic building elements have expressed. The results indicate that 
manufactured and transport of building materials will produce a large amount of carbon 
emissions and so the continued use of historic and heritage buildings can be an 
accommodative solution for this issue. It proves that conservation of heritage buildings 
is important not only for significant value of these buildings, but also for reduction of 
carbon dioxide emissions.  
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INTRODUCTION 

 
 In the UK buildings accounted for around 40 percent of all UK carbon dioxide emissions and so the 
performance of the existing buildings is very important for the goal of carbon dioxide reduction. Based on 
expectances around 80 percent of existing buildings in the UK will still be in use in 2050. The UK government 
believes that “the history environment is an asset of enormous cultural, social, economic and environmental 
value. It makes a very real contribution to our quality of life and the quality of our places” [1,2,3]. The 
continued use of historic buildings can be an appropriate solution for reducing carbon dioxide emissions based 
on the fact that more than 10 percent of UK carbon dioxide emissions produce through the process of 
manufacture and transport of building material in 2000. We have to understand that most of the historic 
buildings will not be able to have standard thermal performance as new buildings. On the other hand, historic 
buildings should be made to perform much more effectively than they do now. The main aim of this guidance is 
to propose some correspondent ways for reducing carbon dioxide emissions in historic buildings by using the 
new techniques and technologies for analyzing building elements such as wall, roof, floor, door, and window to 
find solutions for controlling energy consumption which has direct relation with carbon dioxide emissions. 
 The UK government believes that carbon dioxide is one of the main reasons for climate change which is a 
big challenge for human race and cutting carbon dioxide emissions is a duty for them. The UK government has 
been trying to reduce the consumption of fossil-fuel for their national goal which has been decreasing carbon 
dioxide emissions by 20 percent in 2010 and 60 percent in 2050. Insulation of historic buildings elements is an 
appropriate solution for reducing energy consumption and carbon dioxide emissions.  
 Historic buildings, in Malaysian context, are defined as buildings that were built in the past 80-100 years or 
more [4]. At present there are over 100 historic buildings are listed under National Heritage and some of them 
are listed in world heritage list especially building in George Town and Melaka world heritage cities [5,6,7].  
 
Methodology: Investigate the building: 
 Analyzing energy bills and comparing with the benchmark that is for similar buildings are the earlier stages 
for reviewing consumption. Identifying the energies that are used in the buildings such as electricity and fuel is 
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the next step. Converting the energy figures into a measure of carbon dioxide emissions is a remedy to 
investigate the energy consumption. Energy in any form such as electricity and fuel has a carbon emission 
factor. The amount of carbon dioxide that release into the environment will find out from this carbon factor 
based on the energy usage. Benchmark is the best standard for assessing and comparing energy consumption in 
historic buildings and typical buildings whether it is better or worse than them. Bill analyzing is an appropriate 
method for comparing energy consumption in different kinds of building with benchmark. The process of bill 
analyzing has several steps: 
i) Collecting data about energy consumption monthly or per year for each fuel separately. 
ii) Plot the energy consumption for each fuel with graphs which show us the amount of energy use in different 
periods of time. Through the graphs we will find out the lowest and highest amount of consumption during a 
year. 
iii) Analyzing annual consumption of different years will show us the building is being operated better or 
worse than before. 
iv) Comparing the data with benchmarks 
v) Converting the consumption figures to the carbon dioxide emissions figures 
vi) The character and physical behavior of historic buildings should be understood before any trying for 
enhancing their performance to the level of modern standards. The key process for successful improving energy 
efficiency in historic buildings is to complete these stages: 1-reduce demand 2-maximise efficiencies 3- 
renewable technologies. Behavior change will be an acceptable solution for reducing demand. For increasing 
energy efficiency, we need to standardize building fabrics and systems. 
 
Behavior change: 
 Behavior change can lead to low energy consumption at any scale of the buildings. Some additional 
attentions for changing the behavior such as filling washing machine before using, using energy saving lights 
bulbs, using timer for bulbs in the areas like stairs and turning off lights when leaving a room can reduce energy 
consumption by up to 20 percent. 
 
Low and zero carbon technologies:  
 Installing new technology in historic buildings for improving energy efficiency is challenging because they 
were not design to operate like modern buildings. Low and zero carbon (LZC) technologies not only need to be 
suitable for historic buildings technically but also should be installed after improving building elements 
performance. Low and zero carbon (LZC) technologies are considered on the following pages: 
 
Biomass boilers: 
 This technology uses wood which burn directly or is used for producing gas to generate heat. Using an 
external boiler-house minimize the impact of this technology on the character of historic buildings. The most 
important advantages of this technology are using fuel with a low carbon emission factor. 
 
Solar thermal: 
       Through this technology that is available in two forms, flat-plate (FP) and evacuated tube (ET), we can 
generate hot water from solar energy. Using panels at roof levels will provide a situation that will not damage 
the significant value of heritage buildings. This technology has better result than flat plate collectors. 
 
Photovoltaic arrays: 
       It converts solar energy into electrical energy and have two main types: Crystalline and Mono-Crystalline. 
We can locate this technology like solar thermal and hide it from any significant view-point. 
 
Small wind: 
       It requires a minimum wide speed of 6 km/s. the problems such as vibration and noise appear through using 
this technology need to be considered. This technology can store electrical energy when there is not any wind. 
 
Malaysian historic buildings: 
        The most important form of energy which is used in historic buildings is electricity. Energy consumption 
of electrical equipment depends on the design and characteristics of historic buildings such as their ventilation, 
lighting, heating and cooling system and occupant behavior. Based on the climate condition in Malaysia, no 
heating system has been used in historic buildings. The three main end-uses for electricity are air-conditioning, 
lighting and electrical equipment.  
 
i. Air-conditioning:  
 Domestic-scale package system and a split system are two common types of air condition system in 
Malaysia. The first one which serves just one room placed on window units and walls. The second one placed 
outside while evaporator and fan located inside the buildings.  
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ii. Lighting:  

 The amount of energy uses through lighting depends on the power of the lighting equipment and the 

duration of their application.  

 

iii. Electrical equipment:  

 The quantity, power rating and hours of operation of the electrical equipment such as computers, monitors, 

printers and copiers can show us the amount of energy uses through this equipment. 

      With comparison these results to an existing energy benchmark [8].  Air-conditioning and electrical 

equipment operate according the benchmark. On the other hand, lighting consume energy more than what is 

expected through benchmark. 

 

Summary: 

 It will be possible for us to improve energy efficiency and reduce carbon footprint in historic buildings. In 

this paper, we explain the definition of carbon footprint and the main results which lead to increase the amount 

of carbon dioxide emissions in the environment through the life-cycle of the heritage buildings. In continued, 

we illustrate building elements such as wall, roof, floor, door and window and their significant value in heritage 

buildings. Based on the importance of the building elements, there are some acceptable technologies for 

reducing carbon dioxide emission in heritage buildings. All the information above proves that reducing carbon 

dioxide emissions in historic buildings need accommodative technology that not only maintain the significant 

value of these buildings but also control the risks and improve energy efficiency. For Malaysian historic 

building case, the most effective solution for improving energy efficiency can be improving occupants” 

awareness about energy consumption and the ways for using and maintaining energy which lead to carbon 

dioxide reduction and it will be possible through energy awareness program. Above all, this paper mentioned to 

the main reason for energy wastage in historic buildings in Malaysia which is through lighting and researchers 

are going to find a solution for this gap. 
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