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 Background: The employees of University campus do not have an awareness of the 

significant effect of their behavior in enhancing sustainability in the university campus; 

that is by nurturing their sustainable behavior. Objectives: This paper presents our 

attempt to understand and identify factors related to the built environment lifecycle 
components that have the potential to nurture sustainable behavior of the employees in 

the university campus. This study uses literature survey on built environment life 

cycle‟s process and components, such as energy efficiency, water conservation, and 
waste management, with the main aim to nurture built environment lifecycle through 

sustainable behavior of the employees in university campus. Results: The results lead 

towards theoretical development on nurturing sustainable behavior of the employees in 
university campus, by identifying critical factors of the built environment lifecycle for 

achieving energy efficiency, water conservation and waste management during the 
campus‟s operational phase. After the background problem, this paper presents 

literature on built environment life cycle‟s process, and components, and the impacts of 

product lifecycle management and describe the research methodology before presenting 
the results. Conclusion: This study contributes in nurturing sustainable behavior of the 

employees in university campus that is lead towards enhancing the sustainability in the 

university campus. Through emphasize that sustainable behavior of the employees is 
the main factor that could be nurtured by integrating product lifecycle management in 

the built environment lifecycle factors for achieving sustainability in the university 

campus. 
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INTRODUCTION 

 

 Sustainable development defined as „„a process 

that aims at meeting the needs of the present 

generation without harming the ability of future 

generations to meet their needs‟‟ (Geneva & October 

1988). Moreover, without achieving the balance of 

the components of sustainable development, the aim 

of sustainability will be radically insufficient. 

Furthermore, we agree that sustainability is related to 

the life quality of the community, whether the 

economic, social, and environmental systems are 

providing a healthy and productive life for all 

community residents. Herewith, we agree with 

Berardi (2013) that the meaning of sustainable 

building is increasing the demand for safe building, 

flexibility, and economic value, neutralization of 

environmental impacts, human well-being, 

occupants‟ satisfaction and stakeholders‟ rights, 

social equity, and conservation of cultural Values. 

On the other hand, we agree with Dahle & Neumayer 

(2001) that the built environment lifecycle is a major 

contributor to climate change. The main built 

environment lifecycle components of the buildings 

are energy efficiency, water conservation, and waste 

management. Furthermore, we believe that energy 

efficiency considered as main built environment 

lifecycle components, which has an effective impact 

in nurturing sustainable behavior of the buildings‟ 

occupants, followed by water conservation and waste 

management. Recently, one of the concepts widely 

promoted is „„sustainable university”, Clarke & 

Kouri, (2009) has defined it as a higher educational 

institution that could minimize negative effects on 

the environment, economy and social issues in order 

to achieve teaching, research, outreach and 

partnership functions, and help society to move 

towards a sustainable lifestyle.  Moreover, we agree 

with Levy et al. (2000) that the efforts to reduce 

energy and resource consumption at university 

campus would provide significant economic and 

environmental benefits in most universities. 
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Moreover, we agree with Chalfoun (2014) that some 

of the methods of greening university campus 

buildings that normally contribute to a large amount 

of energy and water consumption, air pollution, and 

resource depletions, are inefficient windows, external 

insulation, shading of critical building elements, 

energy-saving light fixtures, and envelope solar 

reflectance. 

 Moreover, human behavior has significant 

effects on all built environment lifecycle 

components, and the lack of awareness and 

knowledge of this issue consider as the main barrier 

to achieve sustainable built environment lifecycle of 

the buildings (Levy, B.L.M. and R.W. Marans, 

2012). Furthermore, we agree with Velazquez et al 

(2005) that many stakeholders such as students, staff, 

visitors and service providers can make significant 

contributions to the built environment lifecycle 

components to achieve sustainability in university 

campus. Moreover, Dyball (2010) stated that to 

achieve an ideal sustainable university, stakeholders 

should engage in the implementation of sustainability 

policies, and all university community members 

should participate in these initiatives. Herewith, the 

awareness of sustainability issues is necessary for 

implementing the concept of sustainable 

development on a university campus, and the lack of 

sustainability awareness and knowledge would lead 

towards unsustainable behaviors (Derahim, N., 

2012). On the other hand, Alshuwaikhat & Abubakar 

(2008) has defined the concept of product lifecycle 

management. PLM is a key concept to achieve 

energy efficiency and maintenance during the whole 

product life cycle, starting from the early stages of 

the new product, during the development process to 

its disposal. Furthermore, we agree with another 

study that elaborates on the importance of the 

product life cycle management towards a sustainable 

university campus. That preserves the management 

of the environment, motivates economic growth, and 

improves society (Alshuwaikhat, H.M. and I. 

Abubakar, 2008). Furthermore, regarding general 

suggestions, in term of energy efficiency, increasing 

awareness of energy saving among students and staff 

in the university would save significant amounts of 

energy. Herewith, we believe that the role played by 

employees as stakeholders are important in 

sustainable university development. We agree with 

Davis et al. (2009)that the employees of a university 

are the main contributors to the university‟s energy 

conservation because they spend about one-third of 

their time in the workplace. Moreover, we agree with 

Kastner & Matthies (2014) that nurturing employees‟ 

energy conservation behaviors will be able to set an 

example for students and lead the university towards 

better productivity in the future. Particularly, the 

education management system has significant effects 

on the sustainable behavior of the employees in the 

university campus. Hence, nurturing sustainable 

behavior of the employees in university campus is 

the potential solution to achieve sustainability in the 

university campus. 

 In term of water conservation, we agree with 

Sarabia-Sánchez, Rodríguez-Sánchez, & Hyder 

(2014) that supply management perspective can not 

only achieve water conservation, but a demand 

viewpoint it could encourage the occupants to engage 

in a more rational consumption. For instance, in 

university campus students take an important part in 

this process by encouraging staff of the various 

buildings to feed daily water consumption data into 

the control system and interacting with them to 

understand, how water was being consumed, wasted 

or lost. Moreover, in term of waste management, we 

agree with Desa et al. (2012) that it is necessary to 

develop student‟s attitudes and willingness to reduce 

problems related to sustainable waste management. 

Due to that should develop education and awareness 

strategy of waste minimization to change students‟ 

habits and behavior and traditions. Moreover, to 

ensure compliance with the sustainable waste 

management program, the university should make 

participation in the program. That is by raising the 

students‟ education and awareness level of waste. On 

the other hand, we agree with Abd-Razak, Mustafa, 

et al. (2011) that several universities there is weak 

and not well-planned of physical development 

planning of the campuses. That is lead to reduce the 

level of accessibility, safety, and lighting constricts 

the provision of the facilities within the campus. 

Therefore, we believe with Ting et al. (2012) that 

increasing energy awareness is important for 

university community who does not have enough 

knowledge or even aware of this issue. Moreover, we 

agree with Derahim, Hashim et al (2012) that there is 

a lack of the staff‟s knowledge of sustainable 

development, and they are unwilling of the 

sustainable development management activities and 

sustainable programs for community. Herewith, we 

agree with Dyball (2010) that the lack of 

sustainability awareness and knowledge would lead 

towards unsustainable behaviors, such as turn on the 

computers all the day and throwing different 

materials in wrong recycling bins. In addition, we 

believe with Velazquez et al. (2005) that the 

individual staff‟s attitude may impact on the 

university community, active students, staff as well 

as community participation in sustainability initiative 

is one of the key principles for achieving 

sustainability. Moreover, stakeholders who do not 

have responsibility for sustainability issues are often 

insignificant in their participation, which cause by 

the lack of time and staff training. 

 Hence, understand and identify factors related to 

the built environment lifecycle components is a 

potential requirement to nurture sustainable behavior 

of the employees in a university campus to achieve 

sustainability. In this paper, we agree with [5], [16], 

[17] that sustainable built environment lifecycle‟s 

factors and product lifecycle management by 
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building the capability of the employees and 

implementing a proper program, could collectively 

nurture sustainable behavior of the employees in 

university campus in order to achieve sustainability 

in university campus. Therefore, this study would 

like to propose a theory of built environment 

lifecycle factors that could nurture sustainable 

behavior of the employees in a university campus to 

achieve sustainability in the university campus. Then 

end up with identification of the built environment 

lifecycle factors such as energy efficiency, water 

conservation and waste management that could 

nurture and improve the sustainable behavior of the 

employees in the university campus. 

 

Methodology: 

 This study conducted a literature survey to 

develop a theory about how sustainable factors of 

built environment lifecycle and product lifecycle 

management could nurture sustainable behavior. It 

aims to understand and identify factors related to 

built environment lifecycle that have the potential to 

nurture sustainable behavior of the employees in the 

university campus. That is could be conducted by 

using a survey of selected literature on built 

environment lifecycle factors, which could achieve 

energy efficiency. Then present the impact of 

implementing systems on energy efficiency, 

feedback system and management impacts to reduce 

energy consumption. Moreover, this survey selected 

literature on built environment components, water 

conservation, and waste management. Then present 

the implementation factors to reduce water 

consumption, and then the impact of implementation 

factors in supporting waste management system. 

Furthermore, this survey selected literature on the 

impact of product lifecycle management, which 

could nurture sustainable behavior. Then, it presents 

the importance of product lifecycle management‟s 

role to achieve sustainability in the university 

campus, and then the significant factors in supporting 

product lifecycle management. The literature survey 

concludes with the development of a potential 

theoretical proposition for nurturing sustainable 

behavior of the employees in the university campus. 

 

Built environment lifecycle background: 

 This section presents findings of selected 

literature survey on built environment lifecycle 

components‟ factors such as energy efficiency, water 

conservation, and waste management, and product 

lifecycle management with the aim to nurture 

sustainable behavior of the employees in the 

university campus. 

 

 

 

A. Built environment lifecycle factors of energy 

efficiency: 

1) The impacts of implementing systems on 

energy efficiency:  

1.1) Technical implementation and strategies to 

reduce energy consumption: 

 The implementing systems of energy efficiency 

have large impacts on energy conservation. That is 

what we reviewed in several studies such as Mahlia, 

Razak, & Nursahida (2011) who stated that, by using 

energy efficient lighting systems, could save large 

amounts of energy and costs. Herewith, several 

implementations in the form of suggestions or 

recommendation could reduce the energy 

consumption on the university campus. We agree 

with Choo, Galante, & Ohadi (2014) that many 

suggestions could reduce energy consumption in 

term of cooling and heating systems in university 

campus, such as eliminate unnecessary air 

conditioning units, increase the return air 

temperature, add cold aisle containment, implement 

fresh air cooling. Moreover, evaluating the energy 

efficiency performance, develop energy conservation 

measures, and conduct an overall energy analysis of 

a medium-size data center at the university campus 

we could reduce energy consumption and achieve 

energy efficiency. 

 Therefore, we agree that to reduce the energy 

consumption of the buildings, the implementing 

systems such as lighting system to achieve the 

desired illumination level while using the minimum 

amount of electricity is appropriate. Moreover, we 

believe that achieving energy conservation, and 

better energy management, which is a concern of 

electricity system retrofit could reduce the energy 

consumption. Moreover, we believe that several 

suggestions could reduce energy consumption in 

term of cooling and heating systems in the university 

campus. Furthermore, evaluating the energy 

efficiency performance could develop energy 

conservation measures at the university campus we 

could reduce energy consumption and achieve 

energy efficiency. Moreover, retrofit implementation 

strategies such as replacement of old components 

with higher efficiency building elements could 

reduce energy consumption. Hence, we agree that to 

improve the performance of operational phase in 

terms of energy efficiency of the buildings, using 

renewable energy and energy providers systems are 

effective methods. Therefore, we agree that the 

demand for energy in the operating phase of the 

building lifespan is the most significant factor that 

affects the building‟s sustainability more than 

embodied energy or other factors. That leads us to 

focus on energy efficiency in the operational phase 

as main factors to achieve sustainability in the 

university campus. 
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1.2) Feedback system and management impacts to 

reduce energy consumption: 

 Other implementation factors such as feedback 

system have significant impacts to reduce energy 

consumption on the university campus. We agree 

with Emeakaroha et al. (2014) that real-time 

feedback system could reduce energy consumption. 

That it is lead to create real-time energy feedback 

systems when combined with empowering 

University stakeholders to reduce energy 

consumption. Moreover, we agree with Xu, Taylor, 

Pisello, & Culligan (2012) that implementing eco-

feedback systems could improve energy efficiency 

performance of the building. Which are comparable 

to efficiencies of building retrofits. That is by 

developed an integrated, inter-building model 

comprised of a building network, an occupant‟s 

social network, to conduct a three-stage prediction of 

energy conservation buildings occupants, which can 

also have effect on energy consumption patterns. 

Thus, the inclusion of this influence is important in a 

holistic evaluation of the built environment for 

aggregate energy performance. Furthermore, we 

agree with Kalkan et al. (2011) that general 

suggestions and specific recommendations for the 

energy consumption of the campus and both systems 

are considered to be good and efficient. Also, better 

monitoring of the consumption values can help 

reduce energy consumption. The resultant electrical 

and heat energy generation designs by utilizing 

alternative energy sources could reduce the 

greenhouse gas emissions of the campus. These 

designs can be the first steps toward a more 

sustainable campus and get more tempting with 

relevant technological improvements in the future. 

Therefore, we believe that feedback system has 

significant impacts to reduce energy consumption on 

the university campus. We believe that investigates 

feedback in the design of energy improvement 

programs and eco-feedback systems, and social 

networks lead to improvements in energy efficiency 

performance. Moreover to improve the energy 

performance we have to formulate on the integration 

strategy depend on the building management system, 

and by define and implement a tool allowing to 

analysis energy demand and environmental impact 

on a campus. Furthermore, we agree that an adequate 

training of students to energy and environmental 

issues; could help to reduce energy consumption. 

Better monitoring of the consumption values can 

help obtain more accurate results. 

 

B. Built environment lifecycle components; water 

conservation and waste management: 

1) The implementation factors to reduce water 

consumption:  

 Several implementations factors could reduce 

the water conservation of the buildings. We agree 

with de Gois, Rios, & Costanzi (2015) that rainwater 

harvesting is a good option to save freshwater and 

reduce the demand for water and energy 

consumption. Herewith, the water source, use, and 

water recycling could optimize water management 

system. Moreover, the types of equipment used in 

building water systems are an important factor for 

water consumption minimization, especially in 

places with reduced water availability. Moreover, we 

agree with Cheng (2003) that the green building 

program policy and the water conservation measures 

is important for green building and considered as a 

positive step toward reducing environmental impact 

and promoting sustainable development. For the 

sustainable policy, this program is aimed to save 

water resources and reduce the environmental impact 

on the earth. Therefore, we believe that several 

implementation factors could support water 

conservation system to reduce water consumption, 

such as implementing sustainability criteria and 

lifecycle approaches, in a water supply area. 

Moreover, the green building program policy and the 

water conservation measures considered as the main 

factors towards reducing environmental impact and 

promoting sustainable development. Furthermore, we 

agree that rainwater harvesting is a good option to 

reduce the demand for water and energy, and reduce 

the risk of flooding; the types of equipment used in 

building water systems are an important factor for 

water consumption minimization, and conservation 

practices could meet demand and supply water to 

new activities. Moreover, the potential water savings 

derived from efficient appliances as well as socio-

demographic clusters which having higher water 

consumption across end users. 

 

2) The impact of implementation factors in 

supporting waste management system: 

 Waste management system plays a significant 

role to reduce waste on the university campus. We 

agree with Armijo de Vega et al. (2003) that there 

are key barriers to developing sustainability 

programs to encourage adoption of the sustainable 

practice. Waste reduction and reuse are more 

effective ways of reducing negative environmental 

impact, and the main aim should be a real reduction 

in the campus waste stream, not simply more 

recycling. Moreover, we agree with Smyth et al. 

(2010) that paper and paper products, disposable 

drink containers, and compostable organic material 

consider as the three most significant material types 

to achieve waste reduction and recycling efforts. 

Educational and policy techniques, which used to 

promote waste minimization behaviors are 

contributing to achieving sustainability. As well as 

comprehensive solid waste management programs 

that considered the greatest challenges to achieve 

sustainability in the university campus. Furthermore, 

we agree with Baldwin & Dripps (2012) that to 

implement an efficient waste management program 

requires more understanding of the mechanisms and 

behaviors responsible for generating this waste. 
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However, characterizing and understanding the 

composition of a campus‟ waste stream is a critical 

factor in developing successful and effective waste 

management strategies in university campuses. We 

agree with Mason et al. (2003) that implementing 

zero waste program in university campus is a 

response to student and staff concern of 

environmental management issues. Moreover, the 

effectiveness of recycling management will have a 

beneficial effect on the well-being level of the 

university community. Furthermore, we agree that 

the integrated Paper Recycling Management System 

play important role to educate and increase 

awareness of the staff about the importance of 

recycling system in waste management campus, and 

several factors such as proper service facilities and 

good management system could increase the 

effectiveness of recycling programmes. 

 Therefore, we agree that waste reduction and 

recycling are an effective ways of reducing negative 

environmental impact. Moreover, implementing 

efficient waste management program requires an 

understanding of the mechanisms and behaviors 

responsible for generating this waste. Herewith, we 

believe that characterizing, analyzing, and 

understanding the composition of a campus‟ waste 

stream is a critical factor to develop effective waste 

management strategies in university campuses. We 

agree that integrated paper recycling Management 

System play a significance role to increase awareness 

of the importance of recycling system in waste 

management campus. Moreover, selective waste 

collection and educational projects related to waste 

management considered as critical steps in 

promoting sustainability concept. Waste 

minimization project would promote the culture 

change which required influential sector of the 

community, and investigates the viability of a waste 

minimization project on university campus, and 

discusses how staff and students could be encouraged 

to participate in the initiative. This approach could be 

for the development of infrastructure, service 

provision, and behavior change, taking into 

consideration the political, economic, social, 

technological, legal and environmental factors.  

 

C. The influence of product life cycle 

management to achieve sustainability: 

1) The importance of product lifecycle 

management’s role to achieve sustainability in 

university campus: 

 Product life cycle management has an important 

role in achieving sustainability on the university 

campus. We agree with Gmelin & Seuring (2014) 

that a sustainable new product development must 

take into consideration some issues such as the cost 

awareness, quality, flexibility, environmental issues, 

awareness of social attributes, and use of the product 

lifecycle pillars. Moreover, we agree with another 

study that elaborates on the importance of the 

product life cycle management towards a sustainable 

university campus, which preserves the management 

of environment, motivates economic growth, and 

improves society (Alshuwaikhat, H.M. and I. 

Abubakar, 2008). Herewith, we agree with Clarke & 

Kouri (2009) that university campuses require an 

environmental management system framework that 

includes direct and indirect environmental 

interactions. Furthermore, we agree with Ristimäki, 

Säynäjoki, Heinonen, & Junnila (2013) that by 

implementing and combining lifecycle costs, 

assessment and management in an early design 

phase, and justified economic and environmental 

design decisions could develop more sustainable 

areas. Moreover, Rocha, Siddiqui, & Stadler (2015) 

state that improving energy efficiency rely on 

conventional building energy management systems 

which results in greater education in energy 

consumption than a conventional with policy 

measures. Moreover, policymakers have been 

approving measures to improve energy efficiency as 

well as promoting smart grids. As well as building 

managers are encouraged to adapt their energy 

operations to real-time market and weather 

conditions. Therefore, we agree that the product 

lifecycle management pillars support a successful 

sustainable development in terms of buildings as a 

product. Moreover, we believe that the responsibility 

of the university‟s management and the community 

makes the environment of the university more 

sustainable, and the University considers as a center 

of global sustainability. Herewith, we agree that 

universities have unique forms, which require 

intensive approaches to integrating an environmental 

management system, and implementing the 

appropriate model depends on the campus-specific 

drivers. Moreover, we believe that involve and 

combining lifecycle assessment and lifecycle 

management in the early design stage could help 

towards sustainable development.  Moreover, we 

believe that improving energy efficiency relies on 

energy management systems and building managers‟ 

contribution. 

 

2) The significant factors in supporting product 

lifecycle management: 

 Several factors could support product life 

management for achieving sustainability. We agree 

with Srinivasan (2011) that integrating business and 

technical information systems have optimized the 

design and deployment of integration framework for 

product lifecycle management, which using open 

standards and service-oriented architecture that is 

could help understanding the role of product lifecycle 

management. We agree with Marchetta, Mayer, & 

Forradellas (2011) that there is a lack of a holistic 

approach to product lifecycle management, putting 

more intelligence on products through the complete 

lifecycle. Moreover, the proactive approach based on 

intelligent agents could support a product lifecycle 
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management framework. The developed model 

considered as a first step toward a reference 

framework for product lifecycle management. Which 

include a business process model, a product 

information model and an architecture of 

applications based on modern technologies such as 

information about product‟s structure. Therefore, we 

believe with the significant role of product lifecycle 

management for achieving sustainability. Moreover, 

we agree that several factors could support product 

lifecycle management, such as a product lifecycle 

management integration framework which using 

open standards and service-oriented architecture,  

and reference framework for product lifecycle 

management. Which include a business process 

model, a product information model and an 

architecture of applications based on modern 

technologies. Moreover, we believe that describe a 

product information modeling framework, codifying 

and capturing post-design verification data and 

knowledge, will give us idea about the importance of 

development product lifecycle management in terms 

of building design. 

 

RESULTS AND DISCUSSION 

 

 From the above survey, we now discuss the 

impact of built environment lifecycle factors to 

achieve sustainability and Product lifecycle 

management in enhancing built environment 

lifecycle factors to achieve sustainability. Then the 

impacts of product lifecycle management on built 

environment lifecycle factors of energy efficiency to 

achieve sustainability, that is through nurturing 

sustainable behavior of the employees in university 

campus. 

 

A. The impact of built environment lifecycle 

factors to nurture sustainable behavior in order to 

achieve sustainability: 

 We propose that energy efficiency, water 

conservation, and waste management are the three 

main components of built environment lifecycle. 

Moreover, we believe that energy efficiency 

considered as main built environment lifecycle 

components, which has an effective impact in 

nurturing sustainable behavior of the occupants of 

the buildings, followed by water conservation and 

waste management. Several implementation systems 

factors could support to achieve energy efficiency, 

water conservation, and waste management in the 

buildings. Moreover, we agree with that using energy 

intensive material, implementing energy efficient 

lighting systems and retrofit implementation 

strategies, formulate an on the integration strategy 

depend on the building management system, 

adequate training of students to energy and 

environmental issues; could help to reduce energy 

consumption. Furthermore, we believe that better 

energy management, using renewable energy and 

energy providers systems could improve the energy 

efficiency performance. Herewith, we propose that 

investigates feedback in the design of energy 

improvement programs, eco-feedback systems, and 

social networks lead to improvements in energy 

efficiency performance. In addition, energy 

efficiency performance‟s evaluation develop energy 

conservation measures, and create a system of 

university campus‟s evaluation, based on the 

conditions and volume of information, all of these 

factors play a significant role to achieve energy 

efficiency. Furthermore, we propose water 

management system, water conservation strategies, 

water supplier system, rainwater harvesting, and 

efficient toilet flushing systems, these systems have a 

significant impact to reduce water consumption. In 

addition, we agree with (de Gois, E.H.B., 2015; 

Cheng, C.L., 2003) that several implementation 

factors could support water conservation system such 

as sustainability criteria, life cycle approaches, green 

building program policy, water conservation 

measures, and practices, and the types of equipment 

used in building water systems. 

  Moreover, we propose that the waste 

management system has a significant impact to 

reduce the negative environmental impact of the 

buildings. In addition, we agree with (Baldwin & 

Dripps, 2012; Smyth et al., 2010) that several 

implementation factors could support waste 

management system, such as characterizing, 

analysing, and understanding the composition of a 

campus‟ waste stream. On the other hand, we posit 

that behavior change and occupants‟ conservation 

behavior is a significant factor that could prompt the 

built environment lifecycle components in all sectors. 

In term of energy efficiency we agree with (Gul, 

M.S. and S. Patidar, 2015; Farrokh Jazizadeha, B., 

2012) that the information on the occupancy patterns 

could help the building management control 

strategies for optimum energy performance of the 

buildings and lead towards energy efficiency. 

Regarding that we believe that providing feedback 

with information about the consequences of 

occupants‟ behavior is significantly more effective to 

nurture sustainable behavior than providing simple 

reminders for behavior changes. Moreover, we 

believe that it is important to promote the actions of 

raising awareness within the university community 

on the importance of water conservation and good 

water consumption practices towards more 

sustainable attitude. Herewith, we believe that eco- 

feedback have a significant impact on occupants‟ 

consumption behavior of water conservation. 

Guideline training module intervention help to raise 

awareness and build the capacity of professionals to 

overcome obstacles to water demand management. 

Furthermore, we agree with Desa et al. (2012) that 

waste education and awareness strategy should be 

developed to change students‟ habits, behavior, and 

traditions. Also, to ensure compliance with the 
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sustainable waste management program. Moreover, 

the university should make participation in the 

program by raising the students‟ education and 

awareness level of waste. 

 

B. Product lifecycle management in enhancing 

built environment lifecycle factors to nurture 

sustainable behavior in order to achieve 

sustainability: 

 In term of water conservation and waste 

management. We propose that product lifecycle 

management, as well as built environment lifecycle 

factors,  have a significant role towards nurturing 

sustainable behavior of the occupants of the 

buildings and particularly of the employees on the 

University campus. Moreover, we agree with  that 

several implementation systems of built environment 

lifecycle in term of water conservation could be 

strongly supported by product lifecycle management, 

such as water conservation strategies, water supplier 

system, rainwater harvesting, and efficient toilet 

flushing systems, which make water systems more 

sustainable and led to significant water savings. As 

well as product lifecycle management could enhance 

several implementation factors, such as sustainability 

criteria, life cycle approaches, green building 

program policy, water conservation measures, 

practices, and the types of equipment used in 

building water systems. Moreover, in term of waste 

management we agree with Baldwin & Dripps, 2012; 

Smyth et al. (2010)  that product lifecycle 

management could support several implementation 

factors such as comprehensive solid waste 

management programs, characterizing, analysing, 

and understanding the composition of a campus‟ 

waste stream. Herewith, we propose that several 

factors could support product lifecycle management 

itself such as an integration framework and reference 

framework for product lifecycle management.  

 On the other hand, we posit that product 

lifecycle management in enhancing built 

environment lifecycle factors could emphasize the 

importance of occupants‟ sustainable behavior as the 

main factor to achieve sustainability. We propose 

that in term of water conservation, several factors 

could enhance sustainable behavior such as water 

consumption knowledge and monitoring. As well, as 

promote the actions of raising awareness within the 

university community on the importance of water 

conservation and good water consumption practices 

towards more sustainable attitude. Herewith, we 

believe that eco- feedback system have a significant 

impact on occupants‟ consumption behavior of water 

conservation. Furthermore, in term of waste 

management we agree with that several 

implementation factors that supported from product 

lifecycle management could nurture sustainable 

behavior such as assessment of the waste stream, 

understanding of the mechanisms and behaviors 

responsible is the main requirement in supporting 

waste management programs. Herewith, we believe 

that waste education and awareness strategy should 

be developed to change students‟ habits, behavior, 

and traditions. Moreover, the university should make 

participation in the program by raising the students‟ 

education and awareness level of waste. We posit 

that several implementation factors could support 

product lifecycle management in nurturing 

sustainable behavior, such as the training and 

communication, which could motivate the 

management and employees, and demonstrate the 

practical and economic benefits of the environmental 

management system. Moreover, we agree with 

Sammani, Ibrahim, Kozlowski, & Raschid (2015) 

that critical thinking, innovation, training and 

environmental awareness are the key factors to 

change the attitude and behavior among managers 

and employees. We posit that the engagement 

between university management and the community 

make the university environment more sustainable, 

and we emphasize that strong management with a 

comprehensive plan will be necessary to achieve 

sustainability.   

 

C. The impacts  of product lifecycle management 

on built environment lifecycle factors of energy 

efficiency to nurture sustainable behavior in order 

to achieve sustainability:  
 We propose that product lifecycle management 

has significant impacts on built environment 

lifecycle factors of energy efficiency to achieve 

sustainability. We believe that product lifecycle 

management could support several implementation 

factors of energy efficiency system such as using 

energy-intensive materials, implementing energy 

efficient lighting systems to save large amounts of 

energy and cost. Moreover, we agree with that that 

better energy management of electricity system 

retrofit and retrofit implementation strategies using 

renewable energy and energy providers systems 

could reduce energy consumption. Herewith, we 

propose that product lifecycle management could 

enhance eco- feedback systems, and social networks, 

which lead to improve energy efficiency 

performance. In addition, formulate an on the 

integration strategy depend on the building 

management system. Furthermore, we believe that 

the implementation of environmental management 

system program is important to reduce energy 

consumption and achieve energy efficiency. We 

agree with Sarkis, Meade, & Presley  (2012)  that 

combining lifecycle assessment and lifecycle 

management in the early design stage and 

intergenerational management philosophy associated 

with sustainability could help towards sustainable 

development. On the other hand, sustainable 

behavior is a significant factor, which affects energy 

efficiency and product lifecycle management. We 

propose that the information on the occupancy 

patterns could help the building management 
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control‟s strategies for the optimum energy 

performance of the building. We agree with that 

providing feedback with information about the 

consequences of occupants‟ behavior is a 

significantly more effective factor in nurturing 

sustainable behavior. Moreover, by create a system 

of university campus‟s evaluation, based on the 

conditions and volume of information  from 

occupants and implement a tool allowing to analysis 

energy demand and environmental impact on a 

campus we could evaluate the energy consumption 

and achieve energy efficiency. Moreover, we agree 

with Sammani et al. (2015) that several factors could 

nurture sustainable behavior such as training and 

communication that will motivate the management 

and employees. Herewith, critical thinking, 

innovation, training, environmental awareness are the 

key factors to change the attitude and behavior 

among managers and employees. Hence, sustainable 

behavior considered as the main factor to achieve 

energy efficiency and product lifecycle management 

could support it. 

 

Conclusion: 

 This paper emphasizes on several 

implementation systems in term of energy efficiency, 

water conservation, and waste management has a 

significant impact to minimize the negative 

environmental impact and achieve sustainability. For 

instance, using efficient material, implementing 

energy efficient systems, energy management, eco- 

feedback system and energy evaluation system could 

improve energy efficiency performance in the 

buildings. However, behavior change and 

conservation behavior are the main factors to reduce 

energy consumption and achieve energy efficiency 

on the university campus. Moreover, the main 

effective factor that could support the holistic water 

and waste management system is an sustainable 

behavior of the occupants, and their attitude towards 

enhance these system in their aim to reduce the water 

consumption and minimize waste. Furthermore, 

product lifecycle management and the 

implementation of the environmental management 

system and their key factors have significant effect 

towards nurture sustainable behavior of the 

employees in the university campus. Moreover, it is 

necessary to support the implementation strategies of 

product life cycle management in the university 

campus. Herewith, sustainable built environment 

lifecycle‟s factors and product lifecycle management, 

by building the capability of the employees and 

implementing a proper program, could collectively 

nurture sustainable behavior of the employees in 

university campus in order to achieve sustainability 

in university campus. Therefore, built environment 

lifecycle factors could nurture sustainable behavior 

of the employees in a university campus to achieve 

sustainability in the university campus. Furthermore, 

the sustainable behavior of the employees is the main 

factor that could be nurtured by integrating product 

lifecycle management in the built environment 

lifecycle factors for achieving sustainability in the 

university campus. The study supports Ibrahim & 

Razali (2013) in advancing the socio-cultural content 

for meeting sustainable development.  
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