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Abstract: In the last decades, considerable work has been done regarding service life prediction of 

buildings and building components. Academics and members of the CIB W080 commission, as well 

as of ISO TC 59/SC14, have made several efforts in this area and created a general terminology for 

the concept of service life, which is extremely relevant for property management, life cycle 

assessment (LCA) and life cycle costs (LCC) analyses. Various definitions can be found in the 

literature that share common ideas. In fact, there are different criteria that trigger the end of a 

building’s service life, but the trap that building practitioners too often fall into and that should be 

avoided is dividing a problem into separate boxes, labels, and specializations without the mutual 

cohesion and interaction, and ignoring human behavior. Some definitions of service life are 

discussed in this review paper, in which the cause-effect processes underlying aging and decay are 

described. These descriptions highlight the continuous interrelation between different criteria for 

the end of a building’s service life, considering too often neglected and misunderstood causes of the 

end of life. 

Keywords: service life; buildings’ components; property management 

 

1. Introduction 

Like humans, buildings and their components also are “born”, “get older” and “die” 

[1]. The “birth” of a building is easy to identify, i.e., the beginning of its service life starts 

as soon as the building is put into use [2]. However, the end of a building’s service life is 

difficult to predict, as this depends on both objective and subjective demands. The “end 

of service life” can be seen as a normative concept, since without human intervention (e.g., 

maintenance actions) the building may physically endure until collapse. 

How then can the concept of service life be defined? Perhaps the first definition of 

service life can be found in the Hammurabi Code (c.1950 to 1910 BC) as “a house should 

not collapse and kill anybody” [3]. In the last decades, several studies and methodologies 

have been developed regarding service life prediction of buildings and components. 

These studies have arisen from the need for reliable knowledge about the durability of 

building elements so that more sustainable strategies can be adopted regarding 

maintenance activities and the management of a building’s life cycle. Service life data have 

mostly been used in research fields that include property management [4], life cycle analysis 
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(LCA), and life cycle cost analysis (LCC). LCA and LCC results are strongly dependent on 

assumptions regarding the service life of buildings and their components. These 

assumptions are often limited to standardized values of 30 to 50 years but, in reality, the 

buildings and their components’ lifetime vary considerably, first because each building (as 

a whole) is a unique prototype and then because some components present shorter service 

lives. Therefore, the adoption of standard assumptions tends to lead to incorrect results [5]. 

A critical literature review performed by Silva and de Brito [6] revealed that guidelines and 

standards propose a standardized average value for all the cladding solutions, usually 

adopting a too optimistic value in less durable claddings and a too pessimistic in more 

durable claddings. This study [6] reveals that the estimations provided by sampling seem 

to be more reliable and adjusted to the actual durability of building components. 

The concepts and terminology in service life prediction present some variations, with 

different meanings and connotations, depending on the scope of the different studies 

carried out. In this sense, in the literature, different terms can be used with the same 

meaning, and the same terminology can be used to describe different concepts. 

Different standardization documents [7–10] have been developed, which were 

intended to harmonize the concept of service life. Awano [11] separates the life of a 

building into two categories: “real life”, where the life of a building is conditioned by its 

physical condition; and “service life”, which is conditioned by the capability of a building 

to fulfill its function and other performance criteria. Brand [12] mentioned that buildings 

lose their capability to meet minimum performance requirements at two different rates: a 

slower rate related to the natural aging of materials, referring to the physical deterioration 

that occurs over time; and a more variable but faster rate, related to changes dictated by 

aesthetic (e.g., new materials or construction trends) or legal motives (e.g., fire safety or 

the presence of materials that are not allowed anymore, as asbestos), or due to variations 

in the social context (e.g., changes in users’ demands). Moreover, Brand [12] divided the 

building into durability layers, i.e., construction subsystems whose degradation occurs at 

different paces, among which are the “structure”, the “skin”, the “systems” and the 

“interior lay-out and finishes” [1]. Therefore, instead of an end of service life, one can 

speak of different ends of service life of the various parts of the building, according to the 

performance criteria considered relevant. The average service life results from the average 

of the values of the remaining service times of each element considering the relative 

importance of each one. For example, some elements can easily be replaced, e.g., ceramic 

wall cladding tile, while the degradation of structural elements can jeopardize the 

building’s use, leading to its rehabilitation or demolition. 

There are several definitions in the literature that describe the loss of a building’s 

ability to meet minimum performance requirements. Service life estimates should 

consider the various reasons for establishing the end of service life of a building and its 

components but there are various interrelating parameters. In this study, an exhaustive 

literature review is provided, based on the collection of information over several years, 

and based on the authors’ experience on service life prediction, who are active members 

of the CIB W080 and ISO TC 59/SC14 commission. This review presents different 

perspectives regarding the concept of service life and obsolescence and the criteria that 

trigger the need for maintenance, repair, or replacement of a building and its components. 

Section 2 describes the concepts of service life and obsolescence; Section 3 confronts the 

concepts of serviceability and functionality; Section 4 considers the cause-effect 

dimensions of obsolescence; Section 5 discusses the causal effects between criteria to 

establish the end of service life of a building and its components. 

2. Service Life and Obsolescence 

In the ISO 15686-1 [13] standard, service life is defined as the period after installation 

during which a building or its components meets or exceeds the performance 

requirements. Another relevant concept is the “design service life” [9,13], also referred to 

as “planned service life” [7] or “design life” [8] or “design working life” [10] and defined 
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as the service life that the designer intends an item (product, component, assembly or construction) 

to achieve when subjected to the expected service conditions and maintained according to a 

prescribed maintenance management plan. Haapio and Viitaniemi [14] refer to service life as 

the period during which a building or component is able to fulfill the users’ objective and 

subjective needs, without unacceptable maintenance costs or losses to third parties. 

A building’s safety and functionality are usually seen as objective needs [15–19]. 

Aesthetic and social reasons, as well as the users’ comfort and well-being, are usually seen 

as subjective demands, varying from user to user, and changing over time [20,21]. In some 

studies [12,22], it is revealed that the building components are often replaced before the 

end of their service life, and this is mainly due to subjective reasons, leading to 

“obsolescence-based” maintenance actions. 

The term obsolescence is defined, according to ISO 15686-1 [13], as the loss of the 

ability of a building element to perform satisfactorily due to changes in performance 

requirements. In dictionaries, obsolescence is described as the process of becoming old-

fashioned or out-of-date [23]. Various authors [24–29] relate to a building’s obsolescence 

to their loss of performance or utility, which can be caused by their physical deterioration 

or due to economic and social motivations, technological or political changes, or even 

fluctuations in users’ needs. In this sense, an obsolete building element may not be 

damaged or dysfunctional, but instead, it can no longer fulfill the users’ needs considering 

more recent and up-to-date standards [30]. 

Therefore, the service life and the obsolescence of building elements can be described 

as the incapability of fulfilling performance requirements and the user’s needs, but these 

requirements are constantly changing over time. In this sense, the meaning of “utility” is 

a key concept in this definition [31]. Nevertheless, it is not possible to measure objectively 

the concept of “utility”, which makes it extremely difficult to measure the limit that 

establishes the end of service life or the instant after which the constructive element 

becomes obsolete. Usually, a conventional limit is adopted to establish the end of service 

life of a building element, considering various acceptance criteria. 

3. Serviceability and Functionality 

The first contribution in the scope of the analysis of a building’s functionality 

appeared at the beginning of the 70s; Markus et al. [32] highlighted the relevance of 

understanding the humans’ role in the definition of the criteria to evaluate a building’s 

performance. In the 80s, CIB [33] introduced the adoption of test methods to quantify 

physical properties (e.g., thermal conditions, through the assessment of the 

heating/cooling demands) to ascertain a building’s performance. Rush [34] put forward 

the idea of analyzing a building’s performance as a whole, considering building physics, 

social and psychological aspects, as well as economic factors. The concept of serviceability 

in construction was initially introduced by Master and Brandt [35], referring to 

serviceability as the capability of a building or component to perform the function for 

which it has been specifically designed and used. Andersen and Brandt [36] related the 

concept of service life with those of serviceability and functionality, referring that a 

building’s service life can be described as the period of time during which at least the basic 

performance properties are maintained at an acceptable level. Davis and Szigeti [37] 

described serviceability as the ability of the building to support the activities performed by 

the users and owners, being able to perform the functions for which they were designed. 

The users’ demands are considered to be increasingly dynamic [38]. In this sense, 

buildings and components must be able to constantly adapt in order to fulfill the users’ 

demands and to comply with the performance-based building legislation, which itself is 

constantly changing [39,40]. 

In recent decades, various methodologies have been put forward to appraise 

buildings’ functionality. Lützkendorf et al. [41] evaluated a building’s functional 

performance, considering a building’s use, its accessibility, and capability to adapt to the 

users’ changing needs. Preiser and Vischer [42] indicated that building performance in a 



Buildings 2022, 12, 88 4 of 15 
 

post-occupancy stage can be defined as the boundary between criteria and design [43,44]. 

The study of Blok and Teuffel [45] also relates the term functionality with flexibility, 

describing it as the capability of the building to adapt to new needs. This study highlights 

that the “functional service life” of a building is more a question of a stakeholder’s 

decision rather than a physical or technical service life. Various authors [46–49] have 

created a new digital tool to estimate the functional performance and service life of 

heritage buildings, taking into account external risks (e.g., static-structural, atmospheric, 

and anthropic conditions) and variables related to building vulnerability (e.g., geological 

location, constructive system, roof design, conservation state, amongst other variables). 

Augenbroe [50] proposed an innovative virtual experiment to measure how well a 

technical solution fulfills the users’ requirements, focusing on the impact of building 

performance simulation in a building’s design. More recently, climate change has 

emerged as a new challenge to attaining the expected life of a building. Hence, the impact 

of climate change on the functionality of a building and its elements has been discussed 

[51,52], where the need to change a building’s components, elements, or systems must be 

evaluated so that a building can accommodate new requirements to adapt to the changing 

environmental conditions. 

The two terms are interrelated, but they refer to different concepts, as discussed in 

more detail in Section 5.2. 

4. Cause-Effect Dimensions of Obsolescence 

The concept of obsolescence is difficult to define. Buildings become obsolete due to a 

variety of reasons, which are typically interdependent and correlated with each other [53]. 

Common causes can easily be found between different types of obsolescence. 

Once considered ‘obsolete’, a building is typically subjected to maintenance, 

rehabilitation, or replacement/demolition. The reasons why the building is subjected to 

maintenance are commonly categorized as being either predictable or unpredictable. 

Marteinsson [54] has denoted that, whilst the physical degradation is a measurable 

parameter, social and legal reasons are more challenging or even impossible to predict. 

Iselin and Lemer [55] suggested that building obsolescence tends to occur due to 

endogenous (e.g., inadequate use of materials) and exogenous causes (e.g., climate 

degradation agents). In another approach, Nutt et al. [56] suggested that the obsolescence 

of buildings can occur due to either physical deterioration or behavioral factors (e.g., 

users’ needs). 

Various authors [57,58] differentiate “physical deterioration” from “physical 

obsolescence”, suggesting that whereas “physical deterioration” occurs due to expected 

phenomena (e.g., wear and tear), “physical obsolescence” occurs due to sudden events, 

linked to the users’ behavior. Other authors [55,59,60] applied the two terms arbitrarily, 

considering that the physical deterioration of a building is an underlying form of physical 

obsolescence [26]. 

In a more recent approach, Thomsen and Van der Flier [28,29] suggested that the 

conceptualization of obsolescence could be described by the quadrant-matrix presented 

in Figure 1. This correlation matrix considers four parameters, thereby establishing a 

conceptual model to describe a building’s obsolescence and considers the correlation 

between them. Quadrant A represents the “building obsolescence” as initially described 

by Baum [61]. This type of depreciation occurs due to internal or endogenous 

characteristics of buildings, namely inadequate design, lack of maintenance, and the 

natural wear and aging process that leads to a building’s physical deterioration. Quadrant 

B represents the “physical location obsolescence”, in which a building’s obsolescence 

occurs due to exogenous factors related to changes in local conditions, e.g., changes in the 

environment by adjacent buildings or by traffic, changes in local laws, emerging 

standards, and rising functional demands. Quadrant C represents behavioral conditions 

related to the proprietor’s or users’ attitudes, as misuse or changes in the required 

functions. Quadrant D is related to behavioral effects due to changes in local conditions, 
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e.g., increase of the criminality and social depreciation of the neighborhood, loss of market 

status and value, availability of better options. 

 

Figure 1. Extended diagram of the two main cause-effect dimensions of obsolescence (adapted from 

Thomsen and Van der Flier [28,29]). Copyright 2022 Copyright Informa UK Limited; Copyright 2011 

Copyright Thomsen, A. and Van der Flier, K. 

The analytical model proposed in Figure 1 is based on the premise that obsolescence 

occurs due to a sequence of complex, frequent, and interconnected cause-effect processes 

at different scales within and between the four quadrants of the model, leading to the 

depreciation of the building. 

These seem to be the principal cause-effect dimensions of obsolescence since even if 

the physical service life can be prolonged indefinitely, the end of service life of a given 

element will occur anyway, since it is rooted in the users’ behavior and can be caused by 

aesthetic, legal, technological or functional, economic, or social reasons [61–63]. 

5. Discussion of the Criteria That Trigger the End of a Building’s Service Life 

Analyzing the criteria that trigger the end of a building’s service life in separate layers 

seems an impossible task, since the end of a building’s service life occurs, most of the time, 

due to a set of factors that are interrelated to each other. Notwithstanding the evident 

challenges, various authors, and as is found in different standards documents 

[1,2,7,8,13,64–67], in a simplified way, have split the concept of service life into different 

types of service life. In the following sections, the criteria that trigger the end of a 

building’s service life are discussed, in accordance with various types of service life or 

obsolescence as referenced in the literature. 

5.1. End of Service Life Triggered by Physical Degradation 

Contrarily to the building owner’s common beliefs, the physical deterioration is not 

the dominant factor for the end of a building’s service life [68,69]. In real world situations, 

the end of service life due to physical deterioration can have distinct connotations, 

according to the type of building or component analyzed [12,70]. 

For structural elements, due to safety requirements, the end of service life is usually 

conditioned by economic or functional criteria, rarely reaching the end of their physical 

service life [71]. 

Concerning the building envelope, the end of service life depends on the type of use 

of the building. According to Itard and Meijer [72], fundamental differences can be 

observed in commercial compared to residential, rented compared to owned, and single 

compared to joint ownership buildings. The performance of maintenance activities is also 

highly dependent on the tenure profile. Usually, a planned preventive maintenance 

strategy tends to be adopted in the rented sector (which has revenue intents). On the other 
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hand, in the residential owner-occupied sector, maintenance activities are essentially 

reactive, in response to existing anomalies due to physical deterioration. Therefore, the 

end of a building’s physical service life is usually attained or exceeded [28,29]. On the 

other hand, a regular maintenance plan is usually adopted for buildings with revenue 

intents; thus, the façades are subjected to major interventions even before they have 

reached the end of their physical service life (considering a conventional limit state 

according to the owner’s requirements). 

The end of service life of infrastructure networks is rarely triggered by their physical 

deterioration since installations are regularly subjected to regular maintenance actions 

[55]. Therefore, the replacement of equipment and installations is usually conditioned by 

technical or legal reasons. In this case, “obsolescence” cannot be recognized as the inability 

of infrastructural networks to meet performance requirements, but rather, as the 

incompatibility between the performance of the infrastructural network, and the 

increasing requirements of the users over time [73]. 

For interior finishes, the end of service life is usually conditioned by fashion or 

aesthetic criteria, rooted in changes in users’ focus on and interest in aesthetics. 

Various codes and standards provide an average standardized value for the design 

life of a building or component (which can vary between 50 to 120 years) [10,12,13]. 

However, it has been shown through various studies that, when considered as a whole, 

buildings seldom reach their maximum value, conventionally assumed for the end of a 

building’s service life. According to Thomsen and van der Flier [74], defining the instant 

after which a building fails to comply with the essential performance requirements is a 

very challenging task. In practice, the end of a building’s physical service life can be 

limitless, when regular and adequate maintenance policies are in place, and a building 

can, in contrast, be demolished long before reaching its physical or functional limit due to 

social or legal motives [75]. 

In real world scenarios, the relevance of physical deterioration to trigger the end of a 

building’s service life is linked to the type of use, construction methods, ownership (and 

tenure), and culture. Iizuka [76] shows that, in 74% of the circumstances, physical 

deterioration is responsible for the demolition of bridges, whereas this reason only 

motivates 26% of the refurbishment of the current building stock [22]. Horst et al. [77] 

suggested that, in the USA, the service life of housing ranges from 11 to 32 years, whereas 

schools only undergo general renovations after 42 years, with a tendency to be discarded 

after 60 years, mainly due to functional motivations. In this study, it was revealed that the 

end of service life of tertiary office buildings in Japan tended to be limited by economic 

reasons, with expected service lives ranging between 23 and 41 years. Wuyts et al. [78] 

refer that several Japanese houses are used for less than a generation prior to being 

demolished or abandoned and that the average service life of residential buildings is of 

only 25 years. Pinder and Wilkinson [23] and Gann and Barlow [79] suggested that the 

end of service life of an office building is usually triggered by the mutable and growing 

number of requirements over time. For example, in the United Kingdom, an office 

building’s service life decreased to 40–50 years in the 1950s and 1960s, and to 20–25 years 

in the 1990s. 

5.2. End of Service Life Triggered by Functional and Technological Demands 

The concept of functional service life [13] is related to three principal parameters that 

are interrelated (Figure 2); these include: 

(i) Functionality, which is usually related to the users’ demands, considering the 

relation between the users’ needs and the ability of the building to fulfill these needs 

or to perform to a given level of demand; 

(ii) Serviceability, which is related to the extent to which the building is appropriate or 

valuable in addressing users’ requirements; 
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(iii) Suitability, which is defined as a building’s capability to support the functions or 

activities required by users [43]. 

 

Figure 2. Connection between functionality, serviceability, and suitability. 

For example, the same place or room can have different functions (e.g., office work, 

dining room, or a medical office). When a given place is not suitable for a given use, there 

is a disparity between the level of functionality required and the level of serviceability 

offered for that use by the place [13]. 

Various authors [80,81] have indicated that the end of service life is commonly related 

to technical criteria, whether conveyed as safety, functional or performance demands. The 

“functional service life” is described as the period during which the building fulfills 

adequate functional, or operational performance levels [82]. Under specific conditions, a 

building’s functional performance can be linked to its physical properties [83] (e.g., when 

the building’s physical deterioration compromises its normal use). According to Landman 

[84], a building’s functional service life is intrinsically related to its flexibility and 

adaptability. 

Blok and Teuffel [45] proposed a framework to estimate the end of service life, 

suggesting values ranging between 30 and 80 years. This huge variation is due to the 

variability of demands of new stakeholders and advances in the building technology, 

which tend to trigger the end of a building’s functional service life [50,85–87]. For example, 

for health care facilities, technological criteria seem to be the crucial reason to establish the 

end of a building’s service life, related to upgrading towards modern medical and health 

care technology; this can lead to a reduction of about 50% of a building’s design service 

life [88,89]. In reality, the functional service life is based on a demand and supply chain, 

which is shared between functionality and serviceability, i.e., between the users’ needs 

and a building’s functions. 

5.3. End of Service Life Triggered by Legal Requirements 

A building’s service life is often conditioned by legal, political, regulatory, or 

statutory requirements [90–93]. Buildings are designed to comply with current standards; 

thus, the end of their legal service life is usually triggered as new building legislation is 

proposed [53,94]. Some authors [56,95] refer to legal obsolescence as control obsolescence, 

since the end of service life or the need for rehabilitation is triggered by modifications to 

the legal instruments that control the design and maintenance of buildings. 

Wilkinson et al. [96] suggested another term to designate the legal obsolescence, 

which is political obsolescence, this occurring when trigged by alterations in public or 

community benefits. Pourebrahimi et al. [26] highlight that the concept of political 

obsolescence overlaps that of social obsolescence, but the first is ruled by measurable 
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regulatory principles, whereas the second is rooted in social behavior and subjective 

expectations. According to Williams [97], legal obsolescence can be defined as statutory 

obsolescence, but the meaning is similar, considering that the building reaches the end of 

its statutory or legal service life when it is unable to satisfy statutory obligations. 

The performance requirements referred to in the definitions provided in ISO 15,686 

[13] are usually related to national building codes or stakeholders’ expectations. These 

legal regulations are frequently related to safety concerns, and economic and cultural 

circumstances [98]. Once again, it appears that the end of a building’s service life is 

established by criteria that are not mutually exclusive, i.e., there are several motivations 

that are interconnected, and the end of service life is difficult to split into distinct or 

isolated concepts. 

New policies and guidelines, as well as new urban development plans, can trigger 

the end of a building’s service life (e.g., new thermal comfort codes, fire safety codes, 

environmental hazards, among others) [99–101]. 

Various reasons can promote the extension of a building’s service life, requiring 

substantial maintenance costs [102]. In some instances, the service life is prolonged due to 

political or compulsory regulatory alterations, e.g., when a heritage classification is 

awarded to a building [103]. In other circumstances, demolishing and reconstructing 

might impose new and stricter regulations, thereby causing the stakeholders to maintain 

the building in unsuitable conditions for prolonged periods of time [100,101]. 

5.4. End of Service Life Triggered by Social or Community Motivations 

Various authors [104,105] have defined social obsolescence as the decline in 

suitability or serviceability of a building due to social changes centered on individual or 

collective perceptions. A building can be in perfect condition but still be abandoned, often 

long before it reaches undesirable levels of degradation, simply because more advanced, 

and apparently superior solutions are available [23,106]. 

A building faces a declining capacity to fulfill the shifting and rising expectations of 

users over time, as social and political alterations occur [107,108]. These rising 

expectations are rooted in behavioral aspects, as the users’ personal experiences and 

desires. 

Social obsolescence is linked to the social variability of a building’s cultural 

framework, varying at global, regional, and local scales. In this sense, social obsolescence 

is referred to, in some instances, as cultural obsolescence [109], since this depends on local 

customs, cultural principles, the users’ standard of living and working circumstances. In 

particular, the acceptance criteria or the tolerance for the deterioration of a building varies 

by country, within the same country, and even within the same neighborhood. For 

example, Power [110] has suggested that large-scale social housing commonly represents 

reduced levels of design and construction quality, minimized construction costs, thereby 

jeopardizing the safety, comfort, and durability of buildings. Nevertheless, the majority 

of the tenants reveal reduced levels of demand, thus prolonging a building’s service life, 

whilst in neighborhoods having high economic power, the end of service life can be 

precipitated due to the users’ high level of demand. 

Williams [97] describes social obsolescence in a more general way, adopting the term 

community obsolescence, referring to a building’s inability to meet the users’ needs due 

to local conflicts of interest arising from the use of a building. The author highlighted that 

obsolescence is a subjective idea, since “one man’s trash is another man’s treasure”, and 

an obsolete building according to a given user or for a given use, may still be very useful 

for a different user or for other uses. 

A building’s obsolescence due to social, cultural, or community reasons is rooted in 

social trends that occur due to alterations in [26,111]: individual and collective preferences 

and social perceptions; users’ lifestyle and the social role of housing and the underlying 

affairs with family, amenities, schools, transport, and jobs; closeness to familiar 

attractions; neighborhood identity and local culture; among others. 
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Preiser and Vischer [42] mentioned that the reasons underlying the performance of 

rehabilitation actions are, in increasing order of importance: aesthetics, social motivations, 

psychological aspects; functionality; safety; and health. The users recognize the 

importance of mitigating the evolution of a building’s physical deterioration, but still do 

not adopt specific measures in this direction. Frequently, the users only complain about a 

building’s conditions, when severe degradation levels have already been attained, 

compromising a building’s safety [112]. 

For decades, the stakeholders and users believed that a building can last forever, but 

several practical studies demonstrated that the real service life can be abruptly ended, 

long before the design service life [113]. The example of the Quattrograna West District at 

Avellino (in Italy) shows how social motives can impose the demolition and 

reconstruction of an entire neighborhood, after an earthquake, disregarding a building’s 

physical deterioration. The district was rebuilt to promote the users’ comfort and well-

being, and to stimulate social cohesion [114,115]. Another example is the Gailanxi region 

of Chongqing city, where the early demolition of buildings due to urban renewal 

requirements leads to significantly short buildings’ service lives [116]. 

The demolition of buildings presents several drawbacks. From an environmental 

point of view, a building’s demolition produces wastes, whose disposal, management, 

and reuse have an environmental and financial impact. A building’s demolition also 

encompasses social problems, due to the need for ensuring the compensation for financial 

support of the demolition or alternative housing for those dislocated [110]. 

Frequently, economic, or financial reasons supersede criteria for physical 

degradation or social motivations [117]. Different stakeholders have different points of 

view; investors are predominantly concerned with economic targets, disregarding the 

users’ social value or a building’s cultural worth. A study performed for housing 

organizations, and concerning demolition strategies, raised a suspicion that secret 

motivations can influence the decision to intervene or demolish. In some situations, the 

owners may want to demolish or rehabilitate their buildings, even if they comply with 

functional requirements or provide lower levels of physical deterioration, in order to force 

the disposal of unwelcome tenants and to revitalize and improve the attractiveness of their 

assets [118]. 

5.5. End of Service Life Triggered by Aesthetics or Architectural Trends 

The end of service life due to aesthetics or architectural trends is almost impossible 

to model, since this is related to a high degree of subjectivity and personal opinion. 

Different authors [96,119,120] have introduced the concept of aesthetic or visual 

obsolescence, indicating that a building becomes obsolete from an aesthetic point of view 

when it is considered outdated or old-fashioned and no longer fulfills the currently 

prevalent architectural trends [96]. 

Aesthetic obsolescence can also be connected to alterations in architectural styles 

[121]. Other authors [27,57,58,122] have indicated that a building becomes aesthetically 

obsolete due to changes in its aesthetic attributes (image, fashion trends, among others). 

Pourebrahimi et al. [26] have indicated that these alterations in style or architecture, or in 

aesthetic ideals, are unavoidable, and an attractive building today will necessarily become 

an objectionable building, from an aesthetic point of view, sometime in the future. 

Marteinsson [123] highlighted that the changes in architectural trends tend to promote the 

adoption of new requirements concerning the aesthetic appearance of the building, new 

designs, or the choice of new or different construction materials. 

More than would be desirable, aesthetic motivations lead to the replacement of 

building components, necessarily neglecting their physical deterioration or their technical 

or economic performance. According to Alaimo and Accurso [124], undertaking 

rehabilitation actions in buildings is often conditioned by their aesthetic appearance, as 

well as by their social and urban context. 
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The Gillender Building is a good example in which aesthetic concerns and social 

criteria led to a sudden end of the building’s service life. This building was constructed in 

1897 and demolished in 1910, with a view to being replaced by an even taller building. 

Abramson [125] listed various examples of “speedy obsolescence” in the United States 

and particularly in New York (e.g., the Plaza Hotel, the Western Union Building, and the 

Grand Central Terminal). In the 1910s, this kind of obsolescence became endemic to the 

city center of America’s urban agglomerations, given real estate (economic factors), 

architectural and cultural reasons. Nevertheless, other examples can be found worldwide, 

in which fashion trends or new demands from an aesthetic point of view helped bring 

about the end of a building’s service life. In the U.K., 46% of buildings on local authority 

estates are dismantled after 11 to 32 years [126]. In Japan, office buildings frequently have 

service lives ranging between 23 and 41 years [127]. 

For non-structural buildings elements, as interior finishing, the end of service life is 

commonly triggered by variations in the demographics, i.e., the users’ requirements 

change over their life, and it is simply a matter of time before fashion and style decide the 

fate of a building. In this sense, the same building element may fulfill an elder owner’s 

needs, but fail to comply with the younger generation’s expectations (e.g., the use of rugs 

as a floor covering system). 

In hotels, the replacement and renovation of building components usually occur long 

before the end of their physical and functional service life, being triggered by aesthetic 

and fashion motivations, which tend to occur every 5 to 7 years [128]. 

6. Conclusions 

The preparation of this paper is a result of efforts from members of the CIB W080 

working commission for the conceptualization of building service life. In this study, a 

theoretical discussion is presented regarding the concept of service life and obsolescence, 

collected from different perspectives and points of view on an entire complex concept that 

is service life. 

A valuable review has been provided for which the causal effects between the 

different criteria that dictate the end of buildings’ service life are discussed. The impact of 

endogenous and exogenous factors affecting a building’s service life is described, also 

considering the influence of human behavior on the underlying cause-effect processes that 

contribute to the end of service life of buildings and components. 

In the literature, the different criteria that trigger the end of a building’s and building 

components’ service life are described as being separate and unique. From this study, it is 

now apparent that the different criteria are interrelated and that the end of service life is 

conditioned by a combination of motives, in cause-and-effect chains, related to e.g., 

building type, function, location, and ownership. 

Due to the multitude of different factors, general conclusions about the lifespan and 

life expectancy of buildings are overall not possible. More is known and possible at the 

level of specific building types and parts, particularly in the residential sector, such as 

applications in LCA. Because this knowledge is essential for meeting the goals of the Paris 

Agreement (e.g., footprint reduction, lifespan extension, circular construction, and waste 

minimization), continued research should be focused on relevant specific parts of the 

building stock. 

The literature analyzed in this paper revealed that obsolescence appears to occur, in 

the majority of the situations, before the physical deterioration of buildings and their 

components. This knowledge suggests that the current focus on the durability or 

longevity of the buildings should be rethought. In future studies, it may be interesting to 

evaluate, e.g., through surveys and case studies analysis, the criteria that most often lead 

to the end of the service life of buildings and components, evaluating different demand 

levels, as well as use and ownership profiles. 
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