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Abstract 

 The aim of this paper is to develop an automated costing system 
that can be used to evaluate energy efficiency on commercial 
building. In addition it also is trended to identify the current 
energy efficiency of commercial building UDA Angsana as case 
study. The energy efficiency management is very important 
worldwide and especially for the commercial building to manage 
and automate the costs of the consumed energy. The energy 
requirements nowadays are increased and will become more 
intensive in Malaysia towards year 2020. This study tries to 
determine with implementation the barriers and factors that 
effect to the energy efficiency, in which the recommended 
building energy index in Malaysia is 135kWh/m²/yr can be 
guaranteed. 
Keywords: Energy Efficiency, Commercial Building, UDA 
Angsana. 

1. Introduction 

 Commercial building sector is known as a bigger 
consumer of energy for few selected countries with the 
consumption approximately eight percent to fifty percent 
(Saidur and Masjuki, 2008). Commercial buildings are 
responsible for the steady increased of energy 
consumption by between twenty and forty percent in 
developed countries for the last decade (Luis Perez-
Lombard, 2008). 
  Based on records and personal experience working with 
commercial building property, it can be seen that there are 
numbers of apparent barriers preventing widespread 
adoption of energy saving in commercial building. Those 
problems are including lack of awareness of building 
owners to applying sustainable practice, lack of training, 
lack of materials use and methods, data issues and high 
additional capital costs. Others barriers such as decision 
making process, energy prices, lack of information as well 
as lack of confidence in the information also being the 
problems during the process of adoption of energy saving 
practice (Worrell and Price, 2001). Many times these 
problems can be linked with poor understanding and lack 
of clarity. In addition, it may be contributed by personal 
and human factors in administration, besides some hidden 
agendas exist in contract administration and the poor 
understanding problems.  
 

  Limited capital availability makes energy efficiency 
investments compete with other investment priorities and 
that many building owners tend to put on hold in 
implement energy efficiency technology. In addition, the 
high upfront cost of energy consultants or a lack of trust in 
contractors and vendors available to guide and implement 
energy saving systems often leads owner of building to 
take no action (Shaurette, 2010). In other cases, cost 
effectiveness and benefits of particular system are failed to 
justify even though consultant has been appointed by 
building owner to propose a solution regarding this 
obstacle. Because of that, building owner proceeds to 
make evaluation by using procurement costs and energy 
efficiency features comparison which are widely used as 
the primary (and sometimes only) criteria for equipment or 
system selection (Dhillon, 2009). Thus, the result has 
indicates them tend to choose an equipment without 
considerably estimate and evaluate the future energy 
consumption which possibly transferred to high energy 
cost in operational stage. 
 
   Building owners is confronted with a vast array 
competing system when designing a heating, ventilating 
and air conditioning (HVAC), lifts and escalator system. 
The selection of the best system for building particular 
needs is complex and difficult task because of the large 
variety of options and lack of empirical data. Comparative 
analysis method may be able to indicate which energy 
saving is the best selection by using available empirical 
formula such in research conducted by (Saidur et al., 
2007). In order to perform effective selection analysis, the 
availability of reliable cost data is vital (Barringer, 2003). 
However, there is no data bank has been created for 
historical cost and energy consumption pattern which offer 
difficulty in computing total life cost of building. Besides 
that, collection of data through extraction from files or 
other sources would provide time consume and losses. 
Information collection and processing consumes time and 
resources which especially difficult for building owner 
(Gruber and Brand, 1991; Velthuijsen, 1995; Worrell and 
Price, 2001). Without cost and energy consumption data, 
eventually it’s would provide numerous assumptions into 
evaluation process without mathematical justification.  
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2. Overview on the Building Automation 
System 
 
   This paper will concern on studying of the commercial 
building Plaza Angsana. Plaza Angsana as shown in Fig. 1 
is one-stop shopping extravaganza strategically located in 
Tampoi Urban Centre, an upcoming 298 acre development 
project in Tampoi, Johor Bahru. The 5 storey building 
consist the shopping mall, shops, cafeteria, utilities, 
offices and car park. Loading bay, offices, chiller room, 
and electrical main intake are located at Level 1.At Level 
2 to Level 4 mainly for shops, mall and parking lots. The 
cooling tower and ventilation fans are situated on the top 
floor.  The shopping areas are fully air conditioned. The 
type of systems in use comprises the central air 
conditioning units. There are six units of chillers rated at 
500RT and 300RT installed to cater the overall related 
area in the shopping mall. For one day operation, only 4 
chillers are operated while other two is for standby.  
   
   Each of the chiller needed two water pump to be operate 
with 40 horsepower standard induction motor for chilled 
water pump while the condenser water pump by 50 
horsepower induction motor. The cooling tower are 
located at the roof floor consists of eighteen units. The six 
Air handling Unit (AHU) needed to distributes the cool air 
to the two different places which called the west area and 
east area. 

 
 

 

 
 

Fig. 1: UDA Angsana Building 
 

  For areas that do not need air conditioning system like 
smoking area, fans and blowers are provided the ensure 
the comfort of the occupants. Air conditioning units are 
also installed in the maintenance office. 
    
  Offices lighting system are mostly linear fluorescent, 
metal reflector type, TLD 36W/54. Most of the walkways 
in the shopping mall are installed with compact 
fluorescent lamp (CFL). It noticed that the building is 
provided with Building Automation System (BAS). It is 
means that the specific lighting areas and circuits are 
controlled by the control centre. Some of the area on the 
loading area and fourth floor area is provided with the 
high bay light. 
    
  The main office has approximately 20 personal 
computers utilizes by the staff ranging the various 
departments. The rest of the equipments are the printers 
and photocopy machines. 
 

3 Methodology and Procedure 

 
  This study has been implemented through the sequence 
of processes. In this study, the research process generally 
consisted of 4 stages: 
 

 Stage 1 involves initial study and fixing of 
research area. Three approaches were used in the 
initial study such as literature review, critical 
review and interview. These approaches tried to 
narrow down research area. At the end of this 
stage, a rough idea of the research topic was 
obtained. 

 After the initial study, Stage 2 of research 
methodology or a depth literature review was 
conducted to strengthen and verify the research 
area. The objective and scope of the research 
were decided. A research outline was prepared in 
order to determine the type of data is needed in 
this research. Also, data sources and gathering 
techniques were identified as well. After that, 
research proposal was drafted and confirmed. 

 Stage 3 involved data analysis, interpretation and 
data arrangement. This stage was to process and 
convert the data collected to information that is 
useful for the research. Basically, questionnaire 
and case study were the main source of primary 
data collection.  
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 4. Results and Discussion 

 Before going further on the focused research data, here is 
the example of the overall costing area that related to the 
Plaza Angsana Building. The data is taken from the Plaza 
Angsana Management. It is divide on the six mains cost 
which are tabulated in the Table 3.1 below. 
Table 1 Costing area related to Plaza Angsana  

Monthly M& E Maintenance Cleanlines Utility Cost Water
Rubbish Disposal Electrical
Security
Lifts Spare part Plumbing
Air Cond Mechanical
Pest Control Diesel
Fire Alarm Control Others
Electrical Supervision
Water Treatment Repair Work Electrical
BMS Mechanical
Fire Protection Building
Sewerage & Manhole
CMS License Walkie Talkie
Hi Kleen Lifts & Esc
CCTV Generator

Counting Machine
Yearly M& E Maintenace Generator Others

LV & HT
Chiller
Wet Well
Water Tank
Hi Kleen
Roller Shutter
Personal Lift
Counting Machine  

The data is taken for five years financial 
statement and service charge expenses from years of 2007 
untill 2011. Details of the overall financial statements data 
has been tabulated and calculated in the Table 2. 
Table2 Five years financial statements and service charge 
expenses in Ringgit Malaysia (RM). 

2007 2008 2009 2010 2011

Utility Cost 3,760,301 4,373,603 5,129,400 5,266,800 5,317,200

Spare part 182,508 131,976 232,400 244,400 268,400

Repair Work 342,322 455,408 312,000 312,000 312,000

License 8,338 21,835 15,338 15,338 15,338

Total 6,428,865 6,802,922 7,392,872 7,641,485 7,772,599

2,135,396 1,820,100 1,703,734M& E Maintenance 1,802,947 1,859,661

 
   
  From the table above, the data clearly stated that the 
mainly costing for Plaza Angsana is the utility cost. To 
make the data cleared, the average data of the five years 
financial statements are present in Fig. 2. 

 
Fig. 2 Average Financial statements for Plaza Angsana in 
Ringgit Malaysia (RM) 
 From Fig. 2, utility cost can be divided into two 
parts which are electricity bills and water bills. To be more 
confirm on these area, the research take a closer look on 
utilities cost of 2012. 
 

 
Fig. 3  Electricity and water cost for 2012 
   
  From Fig. 3 above, it can be concluded that the electricity 
bill is the most important to be studied. So, in the 
automated costing system, the design, formula and 
templates will be detail on the user of the electricity only. 
Here, the data has been proven as stated in the literature in 
previous chapter. 
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   Electricity is very important especially in the area of 
commercials buildings. Without electricity, the 
commercials building can be shut down and left behind of 
others competitor among them. In the commercials 
building, there are many equipments consume electricity 
power such as lift, escalator, automatic door, computers, 
fan, air conditioning and also lighting.  
 
  Table 3 shows data related to the electricity consumption 
on Plaza Angsana Building prepared by Energy Manager 
that have been appoint by Plaza Angsana Management. 
 
  Table 3 Electrical energy consumption by Energy Manager appoint by 
Plaza Angsana Management. 

 

No
. 

Equipments/Loa
d 

kW 
Hours of 
operatio

n (h) 

1 SSB UO 271 12 

2 AHU ROOM 150 12 
3 CHILLER 4 328 12 
4 CHILLER 5 341 12 
5 CHILLER 6 328 12 
6 CP3-RF-P1 116 12 
7 BUS DUCT 205 12 
8 MINI ACHOR 160 12 

9 
MSB COOLING 
TOWER 

104 12 

10 SSB L2 R1 70 12 

11 BUS DUCT L2 71 12 
12 DB PIZZA 72 12 
13 AHU ROOM 5 85 12 
14 SPARE 97 12 

15 
TO SSB NO 3-4 
BOWLING 

61 12 

16 AHU ROOM 4 56 12 
17 SSB 2-2 53 12 
18 CHWP -LG-1 53 12 
19 T-LG4 57 12 

 
  From the table above, the biggest consumers for the 
electricity are coming from the chiller plants. As stated on 
the literature, HVAC is highly user of electricity, and then 
goes to lighting, escalator, lift and others equipments. 
Refer to the main objective of these research is to identify 
the current energy efficiency commercial buildings and to 
develop the automated costing system (ACS). 
 
 
 
 

5. Conclusion 

The automated costing system for evaluating the energy 
efficiency has been presented. The study is applied to 
UDA Angsana a one of the biggest commercial building in 
Johor Bahru. The study of the building has identified some 
of factors and barriers that effect to the energy efficiency. 
Analysis for the consumed electricity on the appliances in 
this building is also presented.   
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