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Abstract: Malaysia has inherited numbers of historic 

government buildings from the past that have high historical and 

architectural value. These buildings have important roles in the 

administration of government matters and should perform as 

intended to support the organization’s goals and enhance 

building occupant satisfaction. However, these buildings have 

issues associated with functional building performance criteria, 

for example, there are inconsistencies in the elements and 

criteria of building performance evaluation. Some of the other 

pertinent issues from the previous study were constrained by 

heritage regulations that effect on several requirements of 

building occupants such as space arrangement and conflict in 

balancing energy efficiency and occupants’ thermal. A critical 

review of the literature has been carried out for the purpose of 

identifying the criteria. Literature review reveals that there is a 

need to review criteria in building performance evaluation; 

mainly due to variety of methodologies used in building 

performance evaluation and an effective and standardized way to 

quantify criteria of building performance is not sufficiently 

developed. To sustain the building efficiency, building 

performance evaluation is important to improve performance 

issues in historic government buildings. This paper highlights the 

construct items of functional building performance criteria as the 

initial framework for the development of an assessment tool. The 

assessment tool has a significant role to improve functional 

building performance of historic government buildings. 
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I. INTRODUCTION AND BACKGROUND OF THE 

RESEARCH 

The concept of building performance evaluation has a 

strong connection with the building occupant comfort and 

satisfaction. It is viewed as a concept that related to the 

business environment for organizations in order to meet 

with their objectives, productivity and increase profit margin 

by focusing on internal and external customer perception 

[1].  The main scope of building performance is to assure 

quality assets that are able to integrate with occupant 

perceptions to achieve customer satisfaction. This is 

supported by[2] that emphasized the activities of building 

performance is also the collaboration of human 

performance, building and social value.  
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Therefore, building performance evaluation is a process 

that influences the value of a building by assessing how 

buildings work the effectiveness towards the building 

occupants[3][4]. The results from the performance 

evaluations can be used as feedback to improve the 

evaluated building performance. This is to ensure either the 

building meets the design, function, capability and technical 

objectives. The feedback can also highlight the current 

issues in building operations, including potential risk impact 

to the building occupants. 

Meanwhile, [5] [6] define building performance criteria 

as an expression and translation of organization’s goals and 

objectives, functions and activities, and environmental 

conditions that are required. There are various elements and 

criteria of building performance need to be considered in the 

different studies that vary depending on the type of facility 

and the purpose of performance evaluation [7][8]. This 

study is centered on functional building performance 

evaluation. Functional performance concerns the 

relationship of the building with its occupiers and embraces 

issues such as space, layout, ergonomics, image, ambience, 

communication, health and safety, and flexibility [9]. 

Another study mentioned functional performance evaluation 

addresses on how well the building supports the 

organization’s goals and occupant needs [10]. The 

functional building elements also covered the ability of 

occupants to operate efficiently. 

According to [11], historic building has architectural, 

aesthetic, historical, documentary, archaeological, 

economic, social and even political values. Its represent the 

ancient building culture and need to be preserved for the 

country’s future generation. Example of historic buildings in 

Malaysia according to [12]are mosque, churches, palaces, 

clock towers, prisons, government offices, institutional and 

commercials, residential, schools, railway stations, hotels, 

forts and monuments. The term of historic government 

buildings is defined as the historic building that functioning 

in the administration of government matters. All 

government matters are conducted and mostly, the 

government owns these buildings. However, it is found that 

most of the historic buildings being left over and in a state 

of dilapidation and deteriorated [13]. It is still a vital factor 

to refurbish and maintain historic buildings because these 

buildings play important roles in becoming landmarks to 

any town, state or country. Besides, they also generate 

income from the tourism industry. 
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Historic government buildings should perform well in 

order to meet with organization goals and occupants need. 

However, these building may have issues that regards with 

functional building performance criteria. To date, there has 

been issues on constrained by heritage regulations and 

restrictions that affected judgment and decision in 

conservation works of any historic building [14][15]. 

According to the conservation principle, building 

conservation activities such as refurbishment works should 

maintain as much as possible the original building structure 

and fabric. In relation to this, there are several requirements 

of end user such as the space and room arrangement could 

not be achieved [16]. [17] agreed that the regulations of 

conservation refurbishment are far more stringent thus this 

may limit any conservation works on historic buildings.  

Previous study identified a conflict in balancing energy 

efficiency and occupants’ thermal [15]. In relation to this, 

the cost of operating a historic building is often found rather 

high due to energy consumption [18]. The installation of 

new modern services in the historic building also may affect 

the aesthetic value of historic building [13].In addition, the 

costs of refurbishment and maintenance of historic buildings 

[19] are higher than normal refurbishment for other 

buildings. Maintaining historic building is difficult due to 

the deteriorated condition besides conservation regulations 

that require any building materials or building parts must be 

replaced with original parts or materials, that make the 

maintenance cost extremely high. Historic buildings are 

susceptible to deterioration due to several factors including 

climatic conditions, dampness and structural failures [13]. 

Other studies have revealed that there are inconsistencies 

in the elements and criteria for building performance 

evaluation [20]. This is supported by [21][22] that 

mentioned an effective and standardized way to quantify 

criteria of building performance from an occupant 

perspective is not sufficiently develop and variety of 

methodological and approach used in building performance 

evaluation. Therefore, this paper provides the initial 

establishment of the relevant criteria for functional building 

performance evaluation for historic government buildings. 

II. LITERATURE REVIEW 

The Concepts of Building Performance 

Numerous studies have revealed that building 

performance has a strong integration with building 

occupants because their comfort and satisfaction are 

empowered as the indicator of a well-performed building. 

This is supported by [2] that emphasized the activities of 

building performance is also a collaboration of human 

performance, building and social value. Other studies have 

considered building performance is also related to the 

business environment for organizations to meet their 

objectives, productivity and increase their profit by focusing 

on the internal and external user perceptions. Through 

building performance evaluation, it can facilitate building 

benchmarking and action required at all phases of the 

building life cycle [21]. 

There are various methods used to evaluate the building 

performance in fulfills building occupants’ requirements and 

satisfaction that include balanced scorecard approach, Post 

Occupancy Evaluation (POE), and measurement through 

metrics of key performance indicators (KPIs). POE is the 

common method used in evaluating the building that can be 

tailored to a specific purpose and available[23].Historically, 

building performance was evaluated in an informal manner 

and based on the results, it will apply in the next building of 

similar facility type. But, the increasing in the construction 

industry and technical and regulatory requirements and also 

the demand of clients on facilities has changed the situation. 

Therefore, the performance of the facilities needs to be well 

articulated and documented since all these requirements 

have to be comply and balance with the demand of 

clients[5]. 

Building Performance Elements 

Organizations need to develop a clear statement about the 

achievement needed in evaluating building performance. 

The resources available to the available time and budget 

should be identified. The various building performance 

elements and criteria that will be selected for evaluation 

either quantitative or qualitative method should be 

determined by the organization. Examples of building 

performance elements involved are functional performance, 

technical performance, process performance, building 

services, environment etc.  

However, different buildings require different 

performance elements and criteria. It depends on the types 

of buildings and the purpose of conducting a building 

evaluation. Results obtained can be used as feedback in 

improving building performance to ensure occupant comfort 

and satisfaction. It is important to assess building 

performance to ensure the building meets design, function, 

capability and technical objectives and also to obtain the 

current issues in building operations that can lead to 

potential risk to building occupants [23]. Lessons learned 

are generally obtained from mistakes, issues arising and 

problems that appear in buildings, so that those mistakes are 

not repeated by current management or in future 

developments [1]. 

Functional Building Performance Criteria 

Numerous studies have shown that there are various 

performance criteria available in the scientific literature and 

included in standards and legislation that should be 

complied in order to achieve good building performance that 

addressed various elements in building performance. 

Existing building performance cover criteria for example 

energy performance, equipment performance, indoor 

environmental quality, space, lighting, aesthetics, noise, 

thermal comfort, safety, life cycle cost etc 

[2][5][6][7][9][10][23][24]. 

Data from several studies have identified that functional 

building performance is one of relevant element to be used 

because majority of the researchers agreed and applied 

functional performance in their research as an element that 

concerns on occupant satisfaction.  
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This is supported by [10][23] that stated functional 

building performance supports the occupant needs in 

building and addresses how well the building supports the 

organisation’s goals and objectives. The functional 

requirements should focus on the business requirement that 

important for the organization [25]. 

III. TOWARDS A CONCEPTUAL FRAMEWORK 

The identification of assessment areas or building 

performance elements that should be assessed is the initial 

step in establishing a framework for the development of an 

assessment tool. Next step is to determine the specified 

criteria or sub-criteria that should be involved in evaluating 

the functional building performance. Criteria need to 

established by organization that including determining the 

occupant comfort and satisfaction. Therefore, all 

participants in the building delivery process should 

understand on type and level of performance that should be 

achieved in a facility. Facility managers can play an 

important role to determine building performance criteria 

that need to be specified. Building performance criteria are 

an expression and translation of client’s goals and 

objectives, functions and activities, and environmental 

condition that are required [5]. 

Therefore, the criteria involved in functional building 

performance are focused to thirteen (13) criteria, i.e. space, 

comfort, aesthetics, amenities, safety, orientation, 

circulation area, operational management, strategic value, 

life cycle cost, building related illness/Sick Building 

Syndrome and codes and regulations compliance . The 

constructed criteria are compiled from previous established 

rating tools and standard and also from precedent research. 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 The construct items of functional building performance criteria and sub-criteria as the initial framework 

 
 

1. Space -Size, relationship, adaptability, 

privacy,room layout, and adequacy 

signage 

2. Comfort -Environmental aspects including: 

temperature, ventilation, lighting, noise 

and glare 

3. Aesthetic -Harmonious, neutral, iconic, powerful, 

bland and replacement of material 

4. Amenities -Completeness, capacity, positioning, 

ergonomics, furnish quality, disable 

person requirements, parking and 

adequacy signage 

5. Safety -Design, material, equipment, 

information, security and adequacy 

signage 

6. Orientation -Direction, layout, access/entrance and 

adequacy signage 

7. Circulation area -Corridor, lobby and passageway 

8.Operational Management -Book and space allocation system, user 

support system, help desks, manuals, 

training, information technology and 

special facilities and technology 

9. Strategic value -Achievement of original business 

objectives and procurement of building 

10.Serviceability -Cleanliness, routine maintenance and 

essential changes 

11. Life cycle cost -Cost of operating, maintenance and 

repairs, replacement, alteration and 

demolition 

12.Building-related 

illness/Sick Building 

Syndrome 

- Design and environment 

13. Codes and 

regulations compliance 

- Statutory and regulatory 

obligations 
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IV. CONCLUSION 

The determinants of the criteria as indicators for 

functional building performance are significant in four (4) 

aspects: i) extend and improve on design requirements 

consideration for functional building performance 

evaluation criteria, ii) create awareness to designer and 

building management team on the relevant criteria may 

enhance occupants’ satisfaction iii) contribute to the 

establishment of design guidelines and best practices in 

improving functional performance in buildings and iv) 

improve steps and processes to optimize functional building 

performance aspects and requirements in buildings. It will 

give benefit to related professionals, public agencies, local 

municipality and relevant interested parties in historic 

building management. It is concluded that functional 

building performance criteria are related to the concept of 

sustainable building facilities that will ensure efficient use 

of resources, improved environmental quality and the life 

cycle cost that will consequently result in sustainable 

building facilities. This research was limited in functional 

building performance element that comprises thirteen (13) 

criteria and fifty-nine (59) sub-criteria has made it possible 

to concentrate on the development of a standardized, well 

documented and validated method. At this stage, the 

framework needs to be validated in terms of suitability with 

local context as the survey is currently still ongoing. 
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