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ABSTRACT  

In recent times, Life Cycle Assessment (LCA) has been evolved in globally as an 
analytical tool that systematically and holistically investigates cumulative 
environmental impacts associated with the entire building lifecycle from its cradle-to 
grave. Moreover, LCA approach has become a well-rooted concept internationally as a 
decision making tool due to the collaborative activities between main five (05) 
stakeholders i.e. academia, government, construction industry, civil society, and the 
natural environment.  In contrast, it is difficult to find evidence on the application of 
LCA in Sri Lankan construction industry. Also, there is increasing interest in applying 
LCA, as Sri Lankan construction industry has been criticised due to the environmental 
pollution with the escalation of upcoming building projects. Hence, this study aimed to 
conduct a desk study by reviewing existing literature to disclose the activities, which the 
developed countries followed to integrate LCA into construction practice pertaining to 
aforesaid five stakeholder’s contributions. Literature findings highlighted that, 
academia have to undertake and disseminate fact-based and comprehensive research on 
the field of LCA in order to popularize the concept of LCA while government bodies, 
construction industry, civil society and natural environment have to take actions to 
embed LCA to the environmental regulations and environmental planning as a core 
element to take voluntary actions to build ecologically sustainable constructions by 
using LCA as a decision making technique. Environmental modeling software packages 
have to be introduced as a collaborative activity of academia, construction industry and 
natural environment to make it possible to integrate LCA to the construction industry.  

Keywords: Academia; Civil Society; Construction Industry; Government; Life Cycle 
Assessment; Natural Environment. 

1. INTRODUCTION  

At present, building constructions have become a foremost threat for environment, as the 
construction sector accounts for 40% energy consumption, 33% of GHG (Green House 
Gas) emissions, 30% of raw material usage, 25% of water consumption, 25% of solid 
waste generation and 12% of land use globally (Mills, 2009). Due to the speedy 
developments in the construction industry, the upward trend in adverse environmental 
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influences will continue in the future (Robertson et al., 2012), along with critical 
economic and social influences.  

In order to address these challenges, ecological considerations (i.e. energy saving, 
reduction of material usage, reduction of construction waste generation and emissions 
control, etc.)  are required to be amalgamated into decisions made by a variety of parties 
(i.e. contractors, consultants, engineers, government bodies, general public, 
environmentalists, etc.), who are involved in the process of building constructions 
(Eckerberg and Nilsson, 2013). Subsequently, different methods and tools have come into 
practice which address the aforesaid ecological considerations to alleviate undesirable 
environmental problems (Atmaca, 2016). Examples include LCA, Environmental Impact 
Assessment (EIA) and Ecological Footprint, etc. (Buyle et al., 2013).  

Amongst, aforementioned tools, Basbagill et al. (2013) have found that, the LCA can be 
applied to construction industry in order to predict, how a building or any other structure 
would perform throughout its lifetime. Moreover, LCA can be defined as a systematic set 
of processes, which targets to quantitatively evaluate the potential environmental burdens 
affixed with building lifecycle by recognizing and quantifying all environmental inputs 
(i.e. raw material, water and energy) and environmental outputs (i.e. atmospheric 
emissions, solid waste generation and waterborne waste) (Chau et al., 2015). 

On the other hand, LCA seems to be utilised rapidly in developed countries with increased 
attention towards constructing more environmentally friendly constructions (Guinee et 
al., 2011). Confirming the above view, LCA has been mostly engaged in the construction 
sector in developed countries such as; Europe, North America, Japan, and Korea (Islam 
et al., 2015). Supportively, prevailing literature indicates significant evidence of an 
extensive amount of LCA being conducted in developed counties rather than in 
developing countries (Ortiz et al., 2009). It can be proved that, LCA has been successfully 
integrated in the construction industry in developed countries as a result of collaborative 
activities between main five (05) stakeholders such as; academia, government, 
construction industry, civil society, and the natural environment (Szalay, 2007). 
Accordingly, required contribution from aforementioned five (05) stakeholders to 
integrate LCA to the construction industry in developing countries successfully, is worthy 
to be examined.  

2. RESEARCH METHODOLOGY  

Desk study research method is selected to achieve the aim of this research. A desk study 
can be identified as searching information using prevailing resources such as; published 
papers, analytical reports and other publications (Crisp, 1981). Moreover, a desk study 
can be identified as a secondary data used research method, which is used to review 
previous research findings for the purpose of gaining a comprehensive understanding on 
a relevant research field (Bingham et al., 2012). When consider about the aim of this 
research, desk study was carried out to identify essential contributions from stakeholders 
(i.e. academia, government, construction industry, civil society, and the natural 
environment) to establish LCA enabled construction industry in the local context. Hence, 
a thorough review of the existing literature published in the last ten (10) years on LCA 
was undertaken. Thereafter, results of the study are significant since it recognizes the 
essential contributions of aforesaid stakeholders to establish LCA in the construction 
industry in a developing country like Sri Lanka.  
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3. LITERATURE REVIEW 

3.1 INCORPORATING CYCLE ASSESSMENT INTO CONSTRUCTION INDUSTRY 
PRACTICE 

LCA can be identified as an analytical method that systematically and holistically 
investigates, compiles and evaluates potential environmental burdens attributed with 
products, processes or an activity by ascertaining and quantifying material usage, energy 
consumption and environmental releases during the lifecycle of the product (Rønning and 
Brekke, 2014). Implementation of LCA is ruled by ISO 14041-14043 standards and the 
implementation process is structured into four fundamental steps such as, Goal and Scope 
Definition, Life Cycle Inventory (LCI), Life Cycle Impact Assessment (LCIA), and 
Interpretation (Chau et al., 2015). Moreover, LCA enables the quantification of 
cumulative environmental impacts attached along the entire life cycle from “cradle to 
grave” (Rønning and Brekke, 2014). LCA allows to prioritise, optimisation efforts based 
on an accurate information, so LCA is driven to the construction industry by incorporating 
proactive ecological concerns such as design and management implications which is able 
to optimize resource usage, energy consumption and waste generation over the entire 
lifecycle (Zhang et al., 2014). Accordingly, with the use of LCA, decision-makers can 
take the decisions that will resultant least negative impacts into the environment to create 
sustainable world (Fedkin, 2017). 

However, existing literature shows significant evidences that an extensive amount of 
LCA have been conducted in developed counties rather than in developing countries 
(Ortiz et al., 2009; Saunders et al., 2013). Confirming the above view, LCA has been 
mostly engaged in the construction sector in developed countries such as; Europe, North 
America, Japan, and Korea (Islam et al., 2015). Accordingly, it was proved that LCA is 
not a novel concept in the developed countries (Edirisinghe, 2013). Number of studies 
have divulged various reasons that encourage the adoption of LCA to the construction 
industry in developed countries, Dewulf et al. (2009) highlighted that construction 
industry in developed countries actively participate in organising workshops, publishing 
scientific papers and several handbooks (i.e. International Reference Life Cycle Data 
System Handbook (ILCD)) on LCA, which encourage the application of LCA within 
construction industry. Moreover, government bodies promote the utilisation of LCA by 
incorporating LCA into policies and regulations such as Construction Products 
Regulation (CPR), European Commission on Integrated Product Policy (IPP) and in the 
certification schemes for sustainable building constructions (Kogler and Goodchild, 
2017). Szalay (2007) further elaborated that, academia, government, construction 
industry and environmentalists are collaboratively involved in developing different LCA 
data bases such as ATHENA for US and Canada and GaBi and SimaPro for Europe to 
facilitate LCA in redeveloped countries. Increasing awareness on environmental 
sustainability coupled with pressures from numerous stakeholders such as government, 
environmental activist and civil society to protect environment have keen in introducing 
LCA (Singh et al., 2010). It is proved that, LCA has been successfully integrated in the 
construction industry in developed countries as a result of collaborative activities between 
main five (05) stakeholders such academia, government, construction industry, civil 
society, and the natural environment. Hence, it is very much critical to further identify 
the essential contributions from aforementioned stakeholders in order to implement LCA 
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within construction industry. Table 1 indicates the identification of a contribution from 
stakeholders to integrate LCA for the construction industry.  

Table 1: Contribution from stakeholders to establish LCA for the costruction industry  

Required contributions from stakeholders to establish 
LCA for the construction industry 

Responsible 
Stakeholders  

Reference 
Code  
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Integration of LCA into an environmental policy, 
legislation and environmental planning as a motivation 
mechanism to promote sustainable development 

 ✔ ✔  ✔ 3, 10, 14 

Encourage the use of LCA ✔ ✔ ✔ ✔ ✔ 10 

Organization of workshops and forums on LCA ✔ ✔ ✔ ✔ ✔ 10 

Standardisation of LCA guides and handbooks specially 
for construction industry  

✔ ✔ ✔   9, 10, 12 

Organization of platform to co- ordinate LCA 
practitioners, scientists, and users, for the continuous 
improvement of LCA 

✔ ✔ ✔ ✔ ✔ 10 

Appearance of scientific journals on LCA  ✔     10 

Development of regional specific LCI tools and energy 
simulation tools 

✔ ✔ ✔  ✔ 2, 8, 9, 10, 
11, 12 

Increase the accuracy of LCA results by using accurate 
LCA data instead of using deterministic values 

✔ ✔ ✔   1 

Enrich the existing literature and knowledge on LCA by 
undertaking more LCA related research activities  

✔  ✔   1, 5 

Integrate Building Information Modeling (BIM) with LCI 
tools, energy simulation software, sensitivity analysis 
software and Maintenance, Repair and Replacement 
(MRR) scheduling to increase interoperability  

✔ ✔ ✔   4, 13, 14 

Development of Hybrid LCA frameworks and approaches  ✔ ✔    3 

Provision of guidance to the LCA practitioners ✔ ✔ ✔ ✔ ✔ 3, 5 

Increase interest on environmental sustainability   ✔ ✔ ✔ ✔ 5, 12 

Encourage the use of LCA tools ✔ ✔ ✔  ✔ 5 

Development of LCI data bases for new innovative 
materials 

✔ ✔ ✔  ✔ 8 

Commitment from top management to implement LCA   ✔    8 

Implement policy governance measures in order to 
encourage building developers and designers to apply 
LCA in early design stage 

  ✔  ✔ 8 

Implementation of environmental reporting and 
management systems 

 ✔ ✔  ✔ 9 
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Required contributions from stakeholders to establish 
LCA for the construction industry 

Responsible 
Stakeholders  

Reference 
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Urge the use of the Environmental Product Declarations 
(EPD) based on LCA 

✔ ✔ ✔  ✔ 6, 7, 9 

Use of streamlined LCA ✔ ✔ ✔ ✔ ✔ 9, 14 

Provision of subsidies for the reduction of environmental 
impacts 

 ✔ ✔   6, 12, 14 

Development of reporting and communication mechanism 
for LCA result 

✔ ✔ ✔  ✔ 13 

Development of a national open access databases ✔ ✔ ✔  ✔ 13 

Encourage eco-design of new building construction and 
rehabilitation of existing buildings 

✔ ✔ ✔ ✔ ✔ 7 

(Sources: 1- Aktas and Bilec, 2012; 2- Azari, 2014; 3- Bilec et al., 2009; 4- Bilec et al.,  2006; 
5- Blengini, 2009; 6- Bribián et al., 2009; 7- Bribián et al., 2011; 8- Chau et al., 2015; 9- 
Erlandsson and Borg, 2003; 10- Grundel and Dahlstrm, 2016; 11- Khasreen et al., 2009; 12- 
Malmqvist et al., 2011; 13-  Takano et al., 2014; 14- Zuo et al., 2017) 

3.2 STAKEHOLDER INVOLVEMENT TO ESTABLISH LIFE CYCLE 
ASSESSMENT IN CONSTRUCTION INDUSTRY 

Table 1 indicates that each stakeholder has to contribute individually or collectively to 
integrate LCA into construction industry. Further, there is a need for developing bilateral 
and multilateral relationships between stakeholders for LCA integration to the 
construction industry.  

Accordingly, Grundel and Dahlstrm (2016) specified that promoting multidisciplinary 
coordination by organizing platforms to gather research bodies, industry professionals, 
LCA specialists and the government bodies can be identified as one of the major 
contribution of academia, government and building industry for the continuous 
improvement of LCA integration to the construction industry. Relevant environmental 
laws, policies and regulations required to be formulated by the government with the help 
of construction industry to encourage building designers and developers to apply LCA at 
the initial stage of building construction (Chau et al., 2015). Grundel and Dahlstrm (2016) 
explained regional specific LCA databases have to be developed as a collaborative 
process between academia, building industry, government for the purpose of enhancing 
credibility of LCA results. Moreover, BIM can be used to assists in information 
management and communication between different stakeholders throughout the project 
lifecycle. Integration of both BIM and LCA facilitate real time data capturing ability at 
any time. Hence stakeholders such as academia, government, construction industry and 
natural environment have to contribute their effort in integrating LCA with BIM (Zuo et 
al., 2017). Aktas and Bilec (2012) argued that it is important to provide priority to conduct 
LCA based research activities by the academia and government cooperatively. 
Construction industry have to be actively participated in organising workshops and 
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publishing guidelines and handbooks on LCA in order to popularise and implement the 
LCA (Dewulf et al., 2009). Moreover, civil society, construction industry and 
environmentalists (natural environmnt) have to increase their interest in developing more 
and more green buildings. As, erection of green buildings require complete LCA to assess 
harmful environmental impacts during the entire lifecycle.  

Hence, it can be said that the process of successful LCA integration to the construction 
industry is needed to create win-win situation among all related stakeholders; such as 
academia, construction industry, government, civil society, and natural environment. 
Therefore, LCA integration to the construction industry can be identified as a 
collaborative and disseminated innovative processes rather than simple activity. When 
considering Sri Lanka as a developing county numerous views emphasize that LCA 
implementation and adaptation has been limited in the construction industry (Edirisinghe, 
2013). Even though, it has emerged as a requirement in integrating LCA concept to Sri 
Lankan construction industry as a solution to reduce increasing adverse environmental 
impacts. As, Dissanayake (2016) has revealed that 40% of GHG emission, and 30% of 
solid waste generation are immense contributors to the atmospheric pollution contributed 
by the building sector in Sri Lanka. Accordingly, for the purpose of providing better 
assistance to the wide-spread adoption of LCA in Sri Lankan construction industry, 
Figure 1 was developed based on the findings from a desk study to highlight the essential 
contributions from five (05) prominent stakeholders to establish LCA within Sri Lankan 
construction industry. 

According to Figure 1, LCA integration to the construction industry consists a variety of 
implications that cannot be handled by a single stakeholder due to the lack of competences 
and resources. Hence the collaborative activities between stakeholders can be identified 
as a way of integrating LCA into the construction industry, as resources and capabilities 
are disseminated among a wide network of stakeholders (e.g. academia, industry, 
construction industry, society, and natural environment). Hence, stakeholders need to 
collaboratively act with each other for the successful LCA integration through mutual 
interactions.  

4. CONCLUSIONS 

Environmental issues seemingly become more complex, unpredictable and multistate, 
and affect a wide variety of stakeholders and demanding novel technical solutions, new 
collaborations and societal transformations. Consequently, LCA came into practice as a 
remedy to mitigate possible environmental impacts generated by the construction 
industry. Moreover, global environmental needs and targets of reducing adverse 
environmental impacts generated by the building sector can be achieved by integrating 
LCA with the help of main five (05) stakeholders such as; academia, government, 
construction industry, civil society, and the natural environment. Though, holistic 
assessment of LCA have been disregarded in Sri Lankan context, due to the lack of 
contribution from main five (05) stakeholders in the society. LCA integration to the built 
environment is extremely important for Sri Lankan context. As, Sri Lankan building 
sector is stepping into a mega building avenue in the next few years with the escalation 
of upcoming projects e.g. Megapolis and Port City. However, despite its major 
contribution to the economic growth, construction industry has generated huge 
environmental impacts. Hence, LCA is currently novel, essential, and trendy, 
concurrently.  
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Figure 1: Summary of essential contributions from stakeholders to establish LCA for the  
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The outcomes of this research explain the essential contribution from the each of the 
related stakeholders (e.g. academia, industry, construction industry, civil society, and 
natural environment), which will need to drive LCA integration to the construction 
industry. Hence, identified essential contribution would be highly important to the 
domain of LCA application, since there has been lack of research in the area towards 
integrating LCA to Sri Lankan construction industry. Deliverables of this study can be 
used to understand the each of the stakeholder contribution towards the successful LCA 
implementation to the construction industry in Sri Lanka. Subsequently, the creation of a 
LCA enabled environment with the help of five (05) prominent stakeholders in the society 
will motivate to apply LCA as a decision making tool, to assess environmental impacts 
generated throughout the entire building lifecycle. Finally, it is recommended to conduct 
further study to identify significance of each stakeholder contribution to the LCA 
implementation for construction industry. 
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