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ABSTRACT 

 

The identification and implementation of best strategic practices to manage construction 

supply chain have to be increased in the hotel industry of Sri Lanka and Maldives. To 

identify and implement these strategies, some attempts have been made initially to 

identify best practices and then establish a model for measuring construction cost per 

room before and after implementation of best practices and improving the operations 

efficiently in construction supply chain of the hotel industry in Sri Lanka and Maldives. 

Based on a review of the literature and an expert group discussion, an exclusive 

framework is developed in this paper, which consists of identification of best strategic 

practices, development of a model for calculation of construction cost per room, and 

development of supply chain map & concept to manage construction supply chain in both 

destinations. However, there are obvious deficiencies in these existing practices, models, 

and concepts. This highlights the need for a systematic framework for the assessment of 

construction cost per room in the hotel industry in order to analyze and make effective 

decisions. The proposed framework is evaluated through expert interviews and case 

studies and this framework provides a roadmap for the improvement of construction 

supply chain operation in the hotel industry of Sri Lanka and Maldives efficiently. It can 

be helped hotel organizations to position their current level of construction cost and 

identify key strategic practices for improvement in the future. 

 

Contractors, being located at the vanguard of the construction supply chain, potentially 

offer the most effective means of improving construction industry cost performance. As 

a generalization, cost remains the most important criterion for construction clients; so its 

reduction (most often than not) represents improved client satisfaction. 
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CHAPTER 1 : INTRODUCTION 

1.1. Background of the research 

1.1.1 Introduction 

Across three decades numerous metropolitan regions have made substantial investments 

in different tourist amenity packages. These investments were made to either capture a 

portion of the growing tourism market or establish an image that attracted the human 

capital needed to advance economic development. (Rosentraub & Joo, 2009) 

The World Tourist Organization (WTO) estimated that 25 million tourists visited other 

countries in 1950. That number grew to 842 million in 2006 illustrating the enormous 

interest in international travel. The office of travel and tourism industries (OTTI) 

estimated that all forms of tourism produced more than $700 million indirect output and 

$1.2 trillion in total output for the US economy in 2006(Rosentraub & Joo, 2009). 

 

However, the remarkable growth in the tourism industry during the last eighty years has 

brought major challenges in tourism marketing. With the development of the new area 

in the world for tourism, the destination choices available to consumers have continued 

to expand. Moreover, present consumers who are facilitated by increased leisure time, 

wider and varied sources of information, high disposable income and efficient transport 

networks, have ample opportunity to choose the best one from a larger variety of nations. 

As a result, in this complex and competitive global marketplace, the national marketers 

are experiencing a busy time, influencing the consumer to make a decision in their favor. 

This challenging situation has created the need for positioning the nation in the correct 

direction in an effective way (Calantone et al., 1989). 

As per the UNWTO World Tourism Barometer, international arrivals grew by 4.4% to 

reach a total of 1.18 billion across the world, in 2015. A number of travelers to 

international destinations grew by approximately 50 million. Although the overall 

demand for travel remained strong, individual destinations had mixed performances due 

to strong exchange rate fluctuations, declining prices of oil and commodities which 

increased disposable incomes in importing countries but weakened demand in exporting 

nations. In addition, increased safety and security concerns also had a significant impact 

to reduce travel to some regions. UNWTO’s projections for 2016 estimate a 4% growth 
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in international arrivals, at slightly less than the last two years.(Aitken Spence Hotel 

Holdings PLC, Annual Report, 2015/16) 

 

1.1.2 Hotel industry in Maldives. 

The Maldives can be categorized as a small island in the developing status which has 

limited resources for development. Traditionally, the coastal marine environments were 

associated with fisheries that provided the bulk of national income and considered as the 

main livelihood of the people. Agriculture both historically and currently plays an 

insignificant role in the economy and is primarily associated with coconut production for 

daily diet. The Maldives are considered less developed with a per capita GDP of US$962 

in 1999 (Ministry of planning, Human Resources and Environment, 2000). Most of their 

necessities are imported, including food, construction materials, consumer goods and 

petroleum products (Domroes, 2001) 

Tourism continues to play a major role in the economic development of Asian and Pacific 

countries. The Maldives, like many developing islands, has a narrow resource base. Its 

main natural resources consisting of fisheries and a marine environment conducive to 

international tourism. (Sathiendrakumar R, 1989) 

The Maldives remained largely unknown to tourists until the early 1970s. Only 185 

islands are home to its 300,000 inhabitants. The other islands are used entirely for 

economic purposes, of which tourism and agriculture are the most dominant. Tourism 

accounts for 28% of the GDP and more than 60% of the Maldives' foreign exchange 

receipts. Over 90% of government tax revenue comes from import duties and tourism-

related taxes. 

The development of tourism fostered the overall growth of the country's economy. It 

created direct and indirect employment and income generation opportunities in other 

related industries. The first tourist resorts were opened in 1972 with Bandos island resort 

and Kurumba Village (the current name is Kurumba Maldives), (The Age. Melbourne, 

2012) which transformed the Maldives economy. 

According to the Ministry of Tourism, the emergence of tourism in 1972 transformed the 

economy, moving rapidly from dependence on fisheries to tourism. In just three and a 

half decades, the industry became the main source of income. Tourism was also the 

https://en.wikipedia.org/wiki/Economy_of_the_Maldives
https://en.wikipedia.org/wiki/Ministry_of_Tourism_(Maldives)
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country's biggest foreign currency earner and the single largest contributor to the GDP. 

As of 2008, 89 resorts in the Maldives offered over 17,000 beds and hosted over 600,000 

tourists annually. 

At present, there are over 105 resorts located in the different atolls constituting the 

Republic of Maldives. Over the past few decades, the number of tourists in Maldives has 

risen continuously. In 2009, local island guesthouses started popping up in the Maldives. 

This was thanks to a change in regulations that began to officially allow tourists to stay 

among the local population, rather than just on privately owned resort islands. In 2015, 

a total of 1.2 million tourists visited the Maldives, and another 1.5 million visited in 

2016.( The Business Report, 14 July 2017) 

 

1.1.3 Hotel industry in Sri Lanka 

Sri Lanka is one of the most attractive tourist destinations in Asia. The tourism industry 

started to develop as a formal industry in the 1960s and developed gradually over the 

years. However, the ethnic conflict began in the early 1980s, dragged for over three 

decades and largely obstructed the progress of the tourism industry. With the end of the 

civil war in 2009, the tourism industry came to the fore as a strategically important 

growing sector under the new development policy framework. 

 

Following the  end  of  a three-decade-long  civil  war,  Sri  Lanka  has  witnessed  

unprecedented growth.  With  a  real  GDP  growth rate  of 8%  in 2010, a  jump  of  

125.2%  in  the stock  market  in 2009, and 32% year-on-year growth in tourist arrivals 

in 2010, Sri Lanka was on its way to becoming a major tourist destination in South Asia. 

(Wij I, 2011).  In the past one year, HVS India has received numerous inquiries about Sri 

Lanka from hotel operators, investors, and  developers. These  queries  rightly  come  at  

a  time  when  the  country’s  total  rooms supply needs to be more than doubled in the 

next five years to meet the tourist arrivals targets (Wij I 2011). 

 

Sri Lanka’s tourist arrivals continued to grow with increasing arrivals by 17.8% to 1.8 

million with its post-war growth momentum. The highest growth in arrivals was 

observed from China with a 67% rise, whilst arrivals from India grew by 30% and the 



14 
 

arrivals from the United Kingdom and Germany by 12% each. Western Europe continued 

to be the largest tourist origin for Sri Lanka with the number of arrivals increasing by 

15.3%. Sri Lanka’s earnings from tourism increased substantially by 22.6% to US 

Dollars 2,431 million, supported by a continued increase in arrivals and spending by 

tourists. It is encouraging that the average spending per day by a tourist increased to US 

Dollars 164.1 in 2015, mainly due to higher arrivals of the higher spending tourists and 

the enhanced facilities offered in the country.(Aitken Spence Hotel Holdings PLC, 

Annual Report, 2015/16) 

 

1.1.4 Supply Chain Management in the Tourism sector 

The concepts of a supply chain and supply chain management are receiving increased 

attention as means of becoming or remaining competitive in a globally challenging 

environment. 

Tourism is an important economic development driver in Sri Lanka & Maldives. Most 

of the organizations are spending unnecessary expenses due to lack of Strategic practices 

in Supply Chain. There are only a few organizations focus on identification of new 

Strategic practices in managing the supply Chains of the new investments in both 

destinations. Despite such practices, many organizations are struggling to compete in the 

market due to high cost in new investments. One possible reason is the disconnection 

between business integration and communication of related departments & 

organizations. In general, tourism businesses and support organizations should focus on 

the research & development on strategic practices in supply chain operations for 

construction projects in tourism-based businesses in order to maximize the profitability 

& sustainability and hold similar perceptions about strategic investments, which has not 

covered by the previous researches done up to now, hence this research focuses on filling 

this research gap. 

Further, investment cost per room is very important in this business since it will be 

directly affected by the selling price which is very competitive & highly effective on the 

profitability of hotel organizations in these regions. 

During last century Maldives and Sri Lanka’s Hotel industry construction have been 

developing individually with less integration with Supply Chain management strategies 
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available. Especially in the past, they were developed mostly based on the socio-

economic requirements then and there, however without a proper strategic & future 

overview. The compatibility of the traditional management system to the present context 

is questionable. Though the new constructions of Hotels and Resorts are taking place 

even today, the absence of integration between construction project management and 

strategic supply chain management is still observed. Moreover, it is questionable whether 

the existing properties are really addressed the derived demands created by the present 

socio-economic patterns and future development plans.           

This paper “Identify best strategic practices to Manage Supply Chain Operations in 

Construction Supply Chain of Hotel industry in Sri Lanka & Maldives” reviews the 

current concepts on supply chain management (SCM) within the context of tourism. The 

SCM in the tourism industry has attracted widespread research interest over the past few 

years, whereas studies of construction SCM in the hotel industry are very limited. 

Stakeholders in the hotel industry interact with each other to resolve their divergent 

business objectives across different operating systems. The potential benefit of 

considering not only individual enterprises but also the hotel value chain becomes 

evident. The paper examines the characteristics of hotel construction project and 

identifies and explores core issues and concepts in construction supply chains (CSCs) 

and tourism supply chain management (TSCM). Although there is an emerging literature 

on TSCM or its equivalents, progress is uneven, as most research focuses on sales and 

marketing activities without fully considering the whole range of activities involved in 

hotel construction supply chain. This is the gap which has to be filled by this research 

project in order fulfill the development of tourism industry to gain the maximum for the 

potential economic growth of both destinations. 

 

1.1.5 Construction supply chain of Hotel industry in Sri Lanka& Maldives 

Managing the supply chain involves understanding the breakdown and traceability 

of products and services, organizations, logistics, people, activities, information and 

resources that transform raw materials into a finished product that is fit for its purpose. 

Buildings are becoming increasingly complex, and require more design input 

from specialist suppliers. At the same time, there is increasing fragmentation of the 

https://www.designingbuildings.co.uk/wiki/Supply_chain
https://www.designingbuildings.co.uk/wiki/Products
https://www.designingbuildings.co.uk/wiki/Services
https://www.designingbuildings.co.uk/wiki/Logistics
https://www.designingbuildings.co.uk/wiki/Materials
https://www.designingbuildings.co.uk/wiki/Specialist
https://www.designingbuildings.co.uk/wiki/Supplier
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industry as can be seen from the growth of specialist suppliers/contractors, the 

proliferation of products and the fragmentation of design and control activities. 

The supply chain is relatively unstable, and the industry is project-based with defined 

start and end points, and a traditional separation between design and construction. 

Demand is treated as a series of competitively tendered prototypes constructed by 

temporary coalitions. This all has an impact on organizational relationships. 

Project relationships are short-term and have defined start and end points; they are 

usually informal/ad-hoc and focused on the project, not as a part of the business. 

Relationships between competencies vary from project to project. The lack of continuity 

prevents the innovation and improvement of processes as well as the development of 

more complex relationships. The client may also have an impact on the procurement 

route and choice of strategic suppliers. 

On large or complex projects, responsibility and performance generally cascade down 

the supply chain to a plethora of suppliers sometimes unknown at the top of the chain. 

The first and second tier of the supply chain may sign up to fairly onerous agreements 

but as the chain expanding, the contractual liabilities decrease whereas the suppliers at 

the end of the chain are often not locked in at all. 

Changing the perspective from delivery of a ‘project’ to the process of ‘project delivery’ 

requires the building of long-term relationships (formal and informal), partnering, 

and alliances with the partners in the supply chain. 

Companies offering continuity in construction have taken an increasing interest in 

establishing relationships beyond direct, first-tier suppliers. Framework 

contracts and partnering agreements have pioneered this approach, encouraging the 

involvement of selected suppliers at relatively early stages of projects while offering 

continuity of work. This has led to greater collaboration between lead designers and 

product designers to the advantage of all parties. 

The Government Construction Strategy recommended three different procurement 

routes that aimed to improve the SCM process; private finance initiative (PFI), prime 

contracting and design and build. With each of these, the client enters into a relationship 

https://www.designingbuildings.co.uk/wiki/Specialist
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Contractors
https://www.designingbuildings.co.uk/wiki/Products
https://www.designingbuildings.co.uk/wiki/Supply_chain
https://www.designingbuildings.co.uk/wiki/Design_and_construct
https://www.designingbuildings.co.uk/wiki/Tender
https://www.designingbuildings.co.uk/wiki/Client
https://www.designingbuildings.co.uk/wiki/Procurement_route
https://www.designingbuildings.co.uk/wiki/Procurement_route
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Supply_chain
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Supply_chain
https://www.designingbuildings.co.uk/wiki/Contract
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Perspective
https://www.designingbuildings.co.uk/wiki/Partnering
https://www.designingbuildings.co.uk/wiki/Alliancing
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Framework_contract
https://www.designingbuildings.co.uk/wiki/Framework_contract
https://www.designingbuildings.co.uk/wiki/Partnering_agreement
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Lead_designer
https://www.designingbuildings.co.uk/wiki/Designers
https://www.designingbuildings.co.uk/wiki/Government_construction_strategy
https://www.designingbuildings.co.uk/wiki/Procurement_route
https://www.designingbuildings.co.uk/wiki/Procurement_route
https://www.designingbuildings.co.uk/wiki/Private_finance_initiative
https://www.designingbuildings.co.uk/wiki/PFI
https://www.designingbuildings.co.uk/wiki/Prime_contracting
https://www.designingbuildings.co.uk/wiki/Prime_contracting
https://www.designingbuildings.co.uk/wiki/Design_and_build
https://www.designingbuildings.co.uk/wiki/Client
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with a single integrated supply team, which may include the main 

contractor, designers, sub-contractors, suppliers, facilities managers, and so on. 

(Designing Buildings Ltd., 2018) 

Below research report presents the results of a study on the extent of understanding and 

implementation of the concept of Supply Chain Management (SCM) in the Sri Lankan 

and Maldives construction industry. The study highlights the potential benefits of 

replacing the traditional methods of supply and the adversarial relationships and the short 

term relationships between the construction contractor, the client and the supplier by 

Supply Chain Management concept. To achieve the study objectives, the researcher 

conducted a literature review of the subject and designs a related questionnaire which 

has been distributed to more than 35 stakeholders in construction supply chain of hotel 

industry in Sri Lanka and Maldives. The contractors are more oriented towards clients 

rather than their suppliers in the supply chain. They have more arrangements with clients 

than with suppliers. The problems in implementing successful SCM within the Sri 

Lankan and Maldives construction industry are at present associated with an 

inappropriate traditional culture and the unique features of the organizational structure. 

Finally, the researcher presented recommendations and developed a concept to increase 

the awareness of SCM among the Sri Lankan and Maldives construction supply chain to 

overcome its implementation barriers and to reap all its potential benefits on the whole 

construction industry. 

1.2 Problem Statement/Need for the study 

Contractors identify integration as a key strategy for the application of SCM in 

construction. But there are many factors / strategies important and effective in 

construction supply chain, which may affect in different levels to overall cost of 

construction supply chain in the hotel industry. 

Decision makers of the supply chain in this industry are struggling due to lack of 

mechanism or research findings in order to identify the best strategic practices and to 

determine the real cost saving with the application 

 

 

https://www.designingbuildings.co.uk/wiki/Integrated_supply_team
https://www.designingbuildings.co.uk/wiki/Main_contractor
https://www.designingbuildings.co.uk/wiki/Main_contractor
https://www.designingbuildings.co.uk/wiki/Designers
https://www.designingbuildings.co.uk/wiki/Sub-contractors
https://www.designingbuildings.co.uk/wiki/Supplier
https://www.designingbuildings.co.uk/wiki/Facilities_manager
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1.3 Research Objectives 

There are five research objectives which are to be accomplished at the end of the project. 

1. Identify and map the present condition/operation of construction supply chain in 

existing hotel industry in Maldives / Sri Lanka 

2. Identify SC strategies to efficiently manage construction supply chain of hotel 

industry in Maldives / Sri Lanka. 

3. Develop the model for calculating the construction cost per room after 

implementation of SC strategies 

4. Calculate the construction cost per room before and after implementation of SC 

strategies 

5. Develop a concept for strategic SC practices.  

 

 

1.4 Limitation to study 

Barriers to success included:  

- workplace culture 

- lack of senior management commitment   

- inappropriate support structures  

- Lack of knowledge of SCM philosophy.   

Training and education at all levels in the industry are necessary to overcome these 

barriers. 
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1.5 Research Scope 

This paper examines the construction supply chain of hotel industry in order to 

provide systematic approach and supply chain strategies to be more efficient in the 

market. 

This study “Identify best strategic practices to Manage Supply Chain Operations in 

Construction Supply Chain of Hotel industry in Sri Lanka & Maldives” uses survey data 

from the internal relative departments (marketing, finance, engineering, operation...etc.) 

& external organizations (Architects, consultants, suppliers, transportation companies & 

government authorities) in Sri Lanka and Maldives to compare how the various actors 

perceive the most pressing practices in supply Chains for construction projects in 

hospitality industry in order to compete & meet sustainability challenges. 

This research compares the current condition and developed condition of construction 

supply chain of hotel industry in Sri Lanka & Maldives by developing a model for 

calculation of construction cost per room  and also map the supply chain in order to 

identify best strategic practices and to develop a conceptual process to manage 

construction projects efficiently in hotel industry.  

 

1.6 Thesis Structure 

Chapter breakdown is as follows; 

(1) Chapter 1 : Introduction 

(2) Chapter 2 : Literature Review 

(3) Chapter 3: Research Methodology 

(4) Chapter 4 : Research Findings 

(5) Chapter 5 : Conclusions and Future Research Directions 

(6) Chapter 6 : Reference 
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1.7 Time plan 

 

Figure 1 : Time plan 

 

CHAPTER 2 - LITERATURE REVIEW 

2.1 Introduction 

In order to respond to competitive pressures, managers need to know more about the 

strategic aspects of supply chain management. This paper addresses this need by 

critically reviewing the supply chain management literature and by suggesting a 

research agenda for the future. Under this chapter best supply chain strategies and 

practices have been identified, which helps to develop and implement the survey in 

order to identify certain assumptions and thoughts made in the literature that must 

be challenged. The model has been developed to calculate the construction cost after 

implementation of supply chain strategies based on the findings contributed from the 

literature. Finally, a research agenda is developed. 

 

2.2 Construction Supply chain management 

The concept of the `supply chain provides a useful framework for analyzing the 

construction process. Stevens (1989) describes the supply chain as the interconnected 

series of activities concerned with the planning and controlling of raw materials, 

components and "finished products from suppliers to the final consumer. Mabert and 

Venkataramanan (1998, p. 538) define the supply chain as the network of facilities and 

activities which performs the functions of product development, procurement 

of materials, movement of materials between facilities, manufacturing of goods, 

distribution of finished goods to customers, and after-market support. 
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In construction, the supply chain includes all the business and other organizations which 

are involved in the process from the extraction of raw materials to the eventual 

demolition of the building, and disposal of its components (Ofori, 2000). 

 

SCM should be considered as essential to the performance and competitiveness of the 

construction enterprise considering the variety of materials, products, and components it 

requires on each project, the range of subcontracting companies it normally engages, and 

the variety of consultants it works with. The construction company must make the 

strategic decision of considering its suppliers and subcontractors as its long-term partners 

with which it is working towards a common aim and aspirations, in replacement of the 

traditional win-lose relationship of business partners with different objectives (Dale et 

al., 1994). 

 

The construction industry, in general, is characterized by high fragmentation, low 

productivity, cost and time overruns, and conflicts compared with other manufacturing 

industries. Supply chain management as an innovative management model provides a 

new solution for resolving these problems from a systems perspective. Coordination is 

the core issue to improve construction performance in construction supply chain (CSC). 

(Xue, Wang, Shen, & Yu, 2007) 

 

It appears that construction supply chain management (SCM) is still in its infancy but 

some awareness of the philosophy is evident. Contractors identified improved production 

planning and purchasing as key targets for the application of SCM in construction. 

Barriers to success included: workplace culture, lack of senior management commitment, 

inappropriate support structures and a lack of knowledge of SCM philosophy. Training 

and education at all levels in the industry are necessary to overcome these barriers. 

(Akintoye, McIntosh, & Fitzgerald, 2000) 

Implementing SCM in construction will pose challenges. The construction process is 

more complex than manufacturing as it has several linkages with other sectors of the 

economy (Hillebrandt, 1984). Indeed, determining the customer of the construction 

enterprise is not simple. Ofori (1999) argues that, given the long-term nature of 

constructed products, the customer extends beyond the initial client to include all users 
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and subsequent owners over the life of the building. From the environmental perspective, 

“the customer's” consultants and contractors must consider several other stakeholders, 

within and outside the country, including generations yet unborn. However, SCM offers 

possible strategic advantages to individual construction enterprises and the industry, as a 

whole. 

2.3 Efficiently manage construction supply chain 

In 1998, a government‐ sponsored review of the UK construction sector called for the 

adoption of initiatives from manufacturing industry in order to increase productivity and 

reduce costs. Subsequent research has focused on how supply chain management 

practices could be implemented effectively by clients, consultants and large contracting 

organisations. However, little attention has been paid to the integration of small and 

medium-sized enterprises (SMEs) in the subcontractor and material supply sectors. It 

was found that significant barriers exist to supplier integration within the construction 

sector, which stem from SME skepticism over the motives behind supply chain 

management practices. It is suggested that the industry must make greater efforts to extol 

the mutual benefits of supplier integration to SMEs if significant performance 

improvement is to be achieved.(Dainty, Millett, & Briscoe, 2001) 

Increasingly, supply chain management is being recognized as the management of key 

business processes across the network of organizations that comprise the supply chain. 

While many have recognized the benefits of a process approach to managing the business 

and the supply chain, most are vague about what processes are to be considered, what 

sub‐ processes and activities are contained in each process, and how the processes 

interact with each other and with the traditional functional silos. (Croxton, García‐

Dastugue, Lambert, & Rogers, 2001) 

2.4 Identify strategic practices to efficiently manage construction supply chain 

2.4.1 Integration of Supply Chain 

Construction project performance relies on different dimensions of project management. 

Among those, integration management is of paramount importance since effective 

project management starts with the integration of processes and people within a 

construction project. According to the research done by Sevilay Demirkesen & Beliz 

Ozorhon, investigates the influence of various components of integration management  
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on construction project management performance and quantifies the relationship 

between those components and integration management. The proposed components of 

integration management are the development of a project charter, knowledge integration, 

process integration, staff integration, supply chain integration, and integration of 

changes; whereas the dimensions of project management performance are time, cost, 

quality, safety, and client satisfaction.  

(Demirkesen & Ozorhon, 2017) 
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2.4.1.1 Strategic Relationship with partners 

In a construction supply chain, the client is the end customer. On the other hand, various 

contractors, consultants, and suppliers can be placed at different tiers. Main contractor, 

designer and project management consultants are the first tier suppliers. Specialist 

contractors are the second tier suppliers, and labor, materials and equipment suppliers 

are the third tier suppliers (Beach et al., 2005). Throughout the whole supply chain, 

different types of relationships may exist at different tiers. For example, the relationship 

between client and the main contractor may differ from the relationship between the main 

contractor and specialist contractors. Taking this into account, the developed framework 

focuses on a customer-supplier relationship rather than the whole supply chain. Through 

the integration of the assessment of all specific relationships, it is possible to see the 

whole picture of a construction supply chain 

 

The identification of key relationship indicators has fallen into the following three 

categories: 

- Identification of key factors critical to partnering success; 

- Identification of key factors leading to the traditional adversarial 

relationship; and 

- Identification of key factors impeding partnering success. 

(Meng, 2010) 

 

 

2.4.1.2 Enhance Trust with partners  

In the last few years,losing the trust can be seen in all areas of human life, including 

between the participants of economic processes. Along with the general decline of social 

trust, it is also possible to see greater appreciation for and significance of trust and the 

need to build and strengthen it in inter-organizational relationships. The basic premise 

for building supply chain relationships based on trust is the assumption that a company 

cannot successfully compete on its own but must rather cooperate with other participants 

within the supply chain (Meng, 2010) 
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According to (Sako, 1992), there are three types of trust including contractual trust, 

competence trust, and goodwill trust. With contractual trust, each party adheres to 

specific written or oral agreements. Competence trust is built on each other’s capabilities 

to carry out their tasks. When goodwill trust is reached, the parties express their 

willingness to do more than what is normally expected. 

 

2.4.1.3 Better Collaboration with partners 

Supply chain collaboration has been viewed as a business process whereby two or more 

supply chain partners work together toward common goals. This helps all partners in the 

supply chain to obtain more benefits than what they achieve by working alone or silos 

(Cao & Zhang, 2012). Cao & Zhang focused on the joint action that linking business 

processes and process outputs (goals). 

Simatupang & Sridharan (2002) defined supply chain collaboration as “Supply chain 

collaboration is often defined as two or more chain members working together to create 

a competitive advantage through sharing information, making joint decisions, and 

sharing benefits which result from the greater profitability of satisfying end customer 

needs than acting alone”. They focused on competitive edge by collectively sharing 

information, joint decision making and sharing benefits. Results in satisfying end 

customers (Sridharan & Simatupang, 2002) 

Ideally, Supply chain collaboration begins with customers and extends back through the 

firm from finished goods distribution to manufacturing and raw material procurement, 

as well as to material and service suppliers (Stank & al., 2001). This integrates all the 

activities in the total value chain from RM supplier to end customer. 

Supply chain collaboration is characterized by sharing information, knowledge, risk, and 

profits. Collaborative relationships can help firms share risks, access complementary 

resources, reduce transaction costs and enhance productivity, and enhance profit 

performance and competitive advantage over time (Mentzer & al., 2000). 

In a lean supply chain, collaboration is critical. Collaborative relationships in supply 

chains enable greater flexibility, responsiveness, and modularity which is critical to 

reducing the trade-offs of customizing products. 



26 
 

 

2.4.1.4 Sharing Information with partners 

As buildings have become increasingly taller and large-scaled, project managers of high-

rise building construction projects experience problems in securing storage and handling 

space for materials, consequently requiring Just-In-Time (JIT) management to ensure the 

procurement of materials at the right time and place. To build a JIT management 

environment, status information of components manufactured based on the request from 

the construction site as well as delivery information should be effectively available to the 

parties involved in the planning, manufacturing, shipping, delivering, and erecting 

processes. That is, information generated through the whole supply chain should be 

collected and shared with a consistent information framework. (Shin T.-H. , Chin, Yoon, 

& Kwon, 2011) 

 

2.4.1.5 Collaborative Planning 

Collaboration in the supply chain comes in a wide range of forms, but in general have a 

common goal: to create a transparent, visible demand pattern that paces the entire supply 

chain. 

Supply chain collaboration has been strongly advocated by consultants and academics 

alike since the mid 1990's under the banner of concepts such as Vendor Managed 

Inventory (VMI), Collaborative Forecasting Planning and Replenishment (CPFR), and 

Continuous Replenishment (Holweg, Disney, Holmström, & Småros, 2005). 

 

Supply Chain Collaboration enables partners to jointly gain a better understanding of 

future product demand and implement more realistic programs to satisfy the demand 

(Sahay, 2003). A better understanding of the customer results in better planning and 

execution. 

 

 

2.4.2 Information and Communication Technology 

Information and Communication Technology (ICT) in the construction industry is 

defined as “the application of decision support tools, which uses electronic machines and 

programs for processing, storage, analysis, control, transfer and presentation of 
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construction information during the whole life cycle of a construction project” (El-

Ghandour and Al-Hussein, 2004, p. 85). In operational terms, ICT refers to the 

technologies engaged in the collection, transfer, retrieval, storage, presentation, 

visualization and conversion of information from various forms (Yang and Huang, 

2016). ICT can bring about a wide range of enhancements on different areas of 

construction projects (Lu et al., 2014). These include supporting  management functions, 

enhancing the quality of decision-making, optimization of resources and improving 

workers' efficiency (Bowden et al., 2006; Alaghbandrad et al., 2012; Alkalbani et al., 

2013; Sutrisna and Kumaraswamy, 2015; Goodrum et al., 2016). Use of ICT improves 

coordination, communication, and cooperation among project team members and assists 

on-site personnel with access to well-conveyed data and information (Goodrum et al., 

2016; Yang and Huang, 2016). 

Information and Communication Technology has the capacity to mediate the 

incorporation of sustainability into project processes called “Sustainability by 

Information and Communication Technology” (SICT). While the concept is new and 

promising, very little empirical work has been done on the avenues through which this 

could be achieved for construction projects (Hosseini, Banihashemi, Rameezdeen, 

Golizadeh, Arashpour, & Ma, 2017). 

 

European Journal of Purchasing & Supply Management states that the role of information 

in construction supply chains witnessed a shift from its passive function in decision-

making from the 1990s, to a strategic resource that drives both the processes and 

competitiveness of companies. This change presents challenges for organizations that 

participate in the construction supply chain. The way organizations involved in managing 

the construction supply chain, using information as a strategic resource will have a direct 

impact on their competitiveness. This is influenced by the information acquisition, 

processing, utilization and transfer practices of their professional staff (actors) involved 

in the processes of the construction supply chain (Edum-Fotwe, Thorpe, & McCa!er, 

2001). 

 

In recent years, with increasing the level of competition in the global construction market, 

several research efforts have focused on the application of information technology (IT) 

as a way to improve the integration process of construction supply chain management 



28 
 

(CSCM). Visual representation of the process can provide an effective tool for 

monitoring resources in the CSCM. In order to support this objective, integrates building 

information modeling (BIM) and geographic information systems (GIS) into a unique 

system, which enables keeping track of the supply chain status and provides warning 

signals to ensure the delivery of materials. First, the proposed methodology is 

implemented by using BIM due to its capability to accurately provide a detailed takeoff 

in an early phase of the procurement process. Furthermore, in order to support the wide 

range of spatial analysis used in the logistics perspective (warehousing and 

transportation) of the CSCM, GIS is used to present these model. (Irizarry, Karan, & 

Jalaei, 2013). 

 

As buildings are now taller, larger, and more complex, it has become increasingly more 

difficult to secure stockyards for materials and to resolve the surrounding traffic 

problems, creating an increased need for Just-In-Time (JIT) delivery. To support JIT 

delivery, it is necessary to build a framework that can facilitate the collection and share 

of information on construction components and material flow throughout the whole 

supply chain process. Many researchers have suggested that radio frequency 

identification (RFID) and wireless sensor network technologies could improve the 

effectiveness and efficiency of JIT management. In addition, service-oriented 

architecture (SOA), the services of which enable the interfacing of a heterogeneous 

system environment of parties involved in the supply chain management process, is 

suggested in the manufacturing industry as one of the solutions for effective collection 

and sharing of information in supply chain management. However, the construction 

industry has limits in applying the framework suggested in the manufacturing industry 

since the supply chain process in the construction industry is extremely dynamic due to 

frequent changes in the design and plans of construction projects. (Shin T. , Chin, Yoon, 

& Kwon, 2011) 

 

2.4.2.1 Use of Mobile/internet to Plan and Managing SC Operations  

Construction supply chain management (CSCM) has gained rapid development in last 

decades. As a result, the conventional Internet fails to fulfill demands for real-time 

information sharing and communication derived from various participants of the 
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construction supply chain (CSC).The emerging Mobile Internet (M-Internet)has 

provided the potential for solving this issue. 

 

The application of M-Internet in CSC covers nearly every phase of construction projects. 

For design phase, a function–space assignment optimization model based on the 

occupants' movement data can be tracked for design guide via RFID technology. 

Augmented reality (AR) technology is also an effective method for construction design 

such as a case of a real cable-stayed bridge. For the procurement activities management, 

digital technologies (DTs) are widely employed. For example, Virtual Reality (VR) 

technology was used to establish what to be purchased, the Web2.0 technology and cloud 

computing technology are presented to establish the procurement strategy (Shi, Ding, 

Zuo, & Zillante, 2016) 

 

Delay is one of the common issues in construction projects, which has created significant 

demands of information sharing between stakeholders. The mobile terminal devices such 

as a hand-held computer (e.g. PDA) and mobile terminal enabling technology such as 

RFID technology are adopted in CSCM. Wireless Access Network including WLAN 

(e.g.Wi-Fi), GPRS and 3G have been widely used. Application Service, Web-based 

technology, AR and VR technology, cloud computing, and SOA are the best technologies 

which can be used via mobile internet.(Shi, Ding, Zuo, & Zillante, 2016) 

 

2.4.2.2 Use of technologies such as RFID in operations  

The use of RFID (Radio Frequency Identification) tracking has increased considerably 

in supply chain management during the past ten years. Despite the large diffusion of the 

technology, the use of RFID tracking has remained scarce in the construction industry 

despite the intense research. The particular design and temporary operating sites of the 

construction supply chains delay the diffusion because the best-known RFID tracking 

systems in other industries are mainly designed to support the retailers' processes. The 

particular supply chain structure of construction industry, demands different business 

logic to build and gain benefits of RFID tracking systems. (Hinkka & Tätilä, 2013) 

 

Tracking systems, in general, send a message to the tracking database when a tracked 

item arrives at a predefined checkpoint in the distribution network. Typically, some 
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automatic identification technology (like barcode or RFID) is used for registering the 

passing of a checkpoint. Tracking systems are needed both for linking the information 

systems and the physical reality in the supply network and for introducing paperless and 

more accurate information systems.(Hinkka & Tätilä, 2013) 

 

At the moment, the barcode is the most frequently used technology in tracking, even 

though the use of the technically advanced but more expensive RFID is increasing. One 

of the main advantages of using RFID technology instead of barcodes is that no line of 

sight is needed in reading the tagged items. The typical challenges in barcode 

environment – dirt and wear – are absent when RFID tracking is used, as radio waves 

may capture the data even through the sides of a lorry. One substantive benefit of RFID 

technology compared to the barcode technology is that all RF identifiers are unique. If 

RFID technology is used for tracking, it will also enable the automation of operational 

supply chain processes and creates possibilities to offer information to support 

managerial processes. RFID-based tracking systems are already being used in several 

industries from manufacturing to recycling and waste management. Several successful 

examples of RFID tracking implementations have improved supply chain operations 

considerably and brought significant savings for the companies that adopted it. RFID 

tracking has also brought added value to many supply chain operations and even opened 

doors for new business opportunities.(Hinkka & Tätilä, 2013) 

 

As buildings are now taller, larger, and more complex, it has become increasingly more 

difficult to secure stockyards for materials and to resolve the surrounding traffic 

problems, creating an increased need for Just-In-Time (JIT) delivery. To support JIT 

delivery, it is necessary to build a framework that can facilitate the collection and share 

of information on construction components and material flow throughout the whole 

supply chain process. Many researchers have suggested that radio frequency 

identification (RFID) and technology could improve the effectiveness and efficiency of 

JIT management.(Shin T.-H. , Chin, Yoon, & Kwon, 2011) 

 

Although the information provided by RFID tracking clearly has several benefits, the 

additional costs must be addressed as well. In general, all the shipments should be marked 

with an identifier on item, parcels, pallets, and shipment level. Currently, most of these 

identifiers are barcodes but the use of RFID tags is increasing. However, especially when 
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moving to a more precious level of tracking, the price of an RFID tag arises. The simplest 

UHF Gen2 RFID tags, which can be used as an identifier for any level of tracking, cost 

about 0.05–0.10 euro apiece. This price is a significant cost factor especially in item-

level RFID tracking comparing to the barcode, which can be printed on the product 

package usually with none or minimal costs. Therefore, companies such as Wal-Mart's 

uses RFID tracking system mainly with pallet- and parcel-level, while for items the 

products' barcodes are used as identifiers.(Hinkka & Tätilä, 2013) 

 

In summary, improved tracking clearly has benefits to supply chain management, and 

RFID has proved to be a cost-effective technology to realize tracking in several 

industries. Still, in construction industry, the use of RFID tracking has remained 

relatively low comparing to other industries. To gain ground in construction industry, the 

implementation of RFID tracking needs to be perceived useful and ease-of-use among 

construction industry companies.(Hinkka & Tätilä, 2013) 

 

2.4.2.3 Use of modern technology for Modeling and monitoring operations  

The planning and management of supply chains require properly specifying the 

participating members and identifying the relationships among them. This task is 

especially challenging in the construction industry because construction supply chains 

are complex in structure and often composed of a large number of participants who work 

together in a project-based temporary manner. Construction projects typically involve 

tens and hundreds of companies, supplying materials, components, and a wide range of 

construction services. Modeling the structure of participants involved in a construction 

supply chain can help understand the complexity and the organization in a supply chain. 

Supply chain network models also facilitate the identification of bottlenecks and provide 

the basis for supply chain re-configuration and re-engineering.  

 

Standard methods or frameworks for representing and modeling supply chain structures 

are few. Supply chain structures are commonly recorded as tables that enlist the members 

of a supply chain or are represented as network diagrams that show the supply chain 

members as well as the links between them.(Cheng, Law, Bjornsson, Jones, & D. Sriram, 

2010) 
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The process description languages, which are used in business, may be useful in logistics 

processes. The planning, organization, direction and the control of the logistics processes 

might be more efficient if these formal languages are applied. During the logistics 

processes, many problems might arise, which should have already been addressed in the 

planning phase. In our days, the symptomatic treatment is a common practice, but it does 

not provide predictability. The obvious solution would be process control, in order to 

handle the main sources of faults and to give a correct list of what needs to be done during 

the logistics process. The process description languages may be useful not only in 

standardization, but they may also help to avoid losses. Simulation experiments, on the 

basis of built model, also allow for the elimination of problems, standardization and the 

limitation of losses. (Grzybowska & Kovács, 2016) 

 

 

The Journal of Cleaner Production has employed Building Information Modeling (BIM) 

as a new collaborative working platform, aligned to the Modern Method of Construction 

(MMC). By situating this inquiry within an authentic case study it has highlighted 

ineffective strategies, policies and leadership, which have prevented full exploitation of 

the potential of BIM and MMC towards sustainable production. This inquiry supports 

the integration of the Framework for Sustainable Strategic Development (FSSD) into 

construction procurement, as a method for implementing bottom-up leadership in a 

value-driven project. (Alwan, Jones, & Holgate, 2016) 
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Figure 2 : Diagram showing BIM maturity map (adapted after Barlish and Sullivan 2012) 

 

 

The majority of the industry currently resides in levels 0 and 1. The BIM process was 

introduced to facilitate an effective life cycle management approach, with levels 2 to 3 

resulting in increased collaboration within the sector. BIM essentially offers a new 

approach to the design and manufacture of components for the construction industry. The 

above chart demonstrates a transition from simple 2-dimensional Computer Aided 

Design (CAD) models, via more sophisticated 2- and 3-dimensional CAD models, to a 

fully 3-dimensional and shared-data approach (BIM), leading to greater accuracy and 

better cross-sector collaboration. The ultimate aim is to reach iBIM (level 3), which is an 

even more sophisticated 3-dimensional digital data platform that enables a much more 

strategic and integrated systems approach, which in turn can provide an even better 

support for strategic sustainable development in the construction sector and society as a 

whole.(Alwan, Jones, & Holgate, 2016) 
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2.4.2.4 Use of GPS on managing operations 

Technically speaking, GPS is a satellite-based radio-positioning system. However, it can 

also be used to accurately find out the time. GPS is financed by the US Department of 

Defense. They are also responsible for its design, deployment, and operation.(Oxley, 

2017) 

Construction projects are extremely complex and often take place in an uncontrolled, 

unprepared, and dynamic environment where each project goes through several phases 

leading to completion. Because of this, modern construction management requires real-

time and accurate information for sharing among all parties involved to undertake 

efficient and effective planning, as well as execution, of the projects. 

Material is a critical element in civil engineering construction projects and can make 

significant contributions to the cost effectiveness of projects. This is because the amount 

spent on materials is higher than other inputs, and may account for 50%–60% of the total 

cost of a typical project. Thus, planning and managing the logistics of materials is crucial, 

as they directly affect the construction schedule and the cost. For example, if a problem 

occurs, it would then trigger cascading problems in other parts of the project, which 

would result in production delays and cost overruns. Lack of materials when needed, 

inadequate identification of materials, re-handling and inadequate storage are causes of 

delay or unnecessary work. Potentially, this could lead to a loss in workforce productivity 

and an increase in overall project costs. 

Construction is identified internationally as a labour and information-intensive industry. 

This heavy exchange of data and information between project participants on a daily 

basis is a facet of major construction processes. Thus, during the last two decades, real-

time information systems have become an important tool in the management of 

construction projects. As far as the availability of technologies is concerned, a number 

of advanced technologies that are appropriate for construction are becoming more 

effectual. Their accuracy, reliability, and integrity are improving, while their costs 

continue to decline. 

As previously stated studies have proved that materials management plays an essential 

role in successful completion of any project in construction where the most important 

part of an effective materials management system is their identification and tracking 
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along the construction. Automating the task of identifying and tracking the construction 

materials can provide timely and accurate information on materials availability for the 

manager. This could lead to a decrease in the standby time for unused materials and, also, 

to reduce the occurrence of ineffective decisions that are made in the absence of 

information. Such technology-based management tools could link independent islands 

of communication in the construction phase, required for efficient identification, locating 

and tracking of materials throughout construction including off-site, en-route, and on-

site, as discussed by(Sardroud & Limbachiya, 2011). Furthermore, this reliable 

automated management system increases productivity and cost efficiency in addition to 

improving scheduling, a number of lost items, and site optimization. 

A recent advancement in these technologies is Radio Frequency Identification (RFID) 

which was discussed previously. This has been identified as one of the ten greatest 

contributing technologies of the 21st century because of its potential benefits, such as 

ready availability, ease of handling, and affordability. RFID is a wireless sensor 

technology, based on the detection of electromagnetic signals and radio frequencies, 

which are used to capture and transmit data from or to a tag. 

This investigates an RFID-based ubiquitous system, which involves the use of RFID, 

GPS, and GPRS technologies to obtain real-time information and the sharing of 

information amongst the involved participants of the construction project, such as 

materials manufacturers, suppliers, contractors, and construction site offices as shown in 

below Figure 3.(Sardroud & Limbachiya, 2011) 
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Figure 3 : use of RFID, GPS, and GPRS technologies 

 

2.4.2.5 Use of E-Procurement 

The development of internet technology has profoundly changed the way construction 

industry does business. Value gains from e-Commerce applications, particularly e-

Procurement, are well known and it has been accepted across industries. However, the 

adoption of e-Procurement is considerably low in construction industry, which lags 

behind other industries such as manufacturing and retail industry. Low adoption of e-

Procurement in industry is attributed to the various areas required by e-Procurement 

investment (i.e. people, process and technology), since e-Procurement is costly and 

adopting e-Procurement requires substantial changes in internal processes of 

organizations. Therefore, an increase in the availability of information related to value 

benefit (tangible and intangible) will be significant as one of the primary motivations for 

professionals in the industry to adapt to new technologies. The opportunity for direct 

benefits in their own operations may drive change.  

The advent and proliferation of e-Procurement systems in the firms has produced a 

wealth of information related to both use and implementation. There are numerous 

empirical studies providing anecdotal evidence to support the idea that e-Procurement 
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makes the procurement process more efficient and effective and has an impact on firm 

performance. The following benefits may be seen:  

• an increase in process quality, 

•  reduced procurement cost,  

• user satisfaction, 

•  increased responsiveness,  

• improved customer service, 

• product innovation,  

• market expansion,  

• reduction in purchasing cycle time,  

• reduction in staff time and  

• Managerial effectiveness.  

(Hashim, Said, & Idris, 2013) 

 

2.4.3 Green Supply Chain Management 

It is acknowledged that construction activity has major impacts on the environment. 

Moreover, the construction process is usually fragmented, and involves several parties 

with different objectives. Thus, often, none of them normally assumes direct 

responsibility for protecting the environment. The concept of supply chain management 

(SCM) and SCM strategies are now commonly applied in business for the mutual benefit 

of enterprises in the supply chain (from the organization extracting the basic raw material 

to the final customer).(Ofori, 2000) 

 

The concept of supply chain management (SCM) is viewed as a strategic tool (Dale et 

al., 1994) which is vital to corporate competitiveness and profitability in today's 

operating environment (Burgess, 1998). SCM can improve efficiency and productivity, 

and reduce overall operating costs (Lambert et al., 1998). SCM is neither widely known 

nor significantly applied in the construction industry in any country. Like the traditional 

approach to business for which SCM offers an alternative, in Sri Lanka and Maldives 

construction, business relationships are based on narrow, short-term interests, and win-

lose arrangements. It is pertinent to study the possibility of using SCM to improve the 
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performance of construction enterprises in both destinations, especially their 

environmental performance. 

 

Recently, enterprises have started considering Green SCM (Supply Chain Management) 

for the purpose of securing a competitive advantage over other enterprises because of the 

increase of international conventions related to the recent climate change, the 

strengthening of global regulations for environment protection, the demand for 

environmental suitability by stockholders and investors of enterprises, and the 

consumer’s preference for environmentally friendly products. Green SCM is emerging 

as the strategy to preemptively cope with environmental regulations. However, many 

small and medium enterprises are less aware of the necessity of its adoption and are not 

ready to adopt it. 

 

According to a research done on Green supply Chain Management there are main three 

activities as below; 

(a) Green Purchasing  

(b) Green Production 

(c) Green Logistic  

(d) Reuse 

 

This study investigated how green SCM activities of small and medium enterprises can 

be different in their green management activities across the process stages of their supply 

chain network. The results show there are correlations between upstream and 

downstream processes. There was no significant difference between green purchase and 

production processes. However, there were significant differences between green 

purchase and other processes such as green logistics and green reuse.(Chun, Hwang, & 

Byun, 2014) 

 

2.4.3.1 Green Purchasing (Carrying out purchasing activities in eco-friendly 

manner)  

The increasing environmental consciousness and commitment of businesses, 

governments, groups and individuals has inspired the development of procurement and 

purchasing policies incorporating environmental requirements which demonstrate their 
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bargaining and buying power. Walton et al. (1998, p. 2) note: In business today, 

companies cannot ignore environmental issues. Increasing government regulation and 

stronger public mandates for environmental accountability have brought these issues into 

the executive suite, and onto strategic planning agendas. At the same time, companies 

are integrating their supply chain processes to lower costs and better serve customers. 

These two trends are not independent; companies must involve suppliers and purchasers 

to meet and even exceed the environmental expectations of their customers and their 

governments (Ofori, 2000). 

 

Carter et al. (1998, p. 28) define “environmental purchasing” as consisting of 

“purchasing's involvement in activities that include reduction, reuse, and recycling 

Materials”. They observe that, despite its importance, research on it is only now 

beginning to emerge. They note that many firms are becoming environmentally proactive 

and are developing and implementing “green” strategies which preserve the environment 

while enhancing the firm's efficiency and effectiveness. These include developing green 

products and packages, conserving energy, reducing waste, recycling, and creating an 

environmentally sensitive corporate culture 

 

In 1993, the UK Chartered Institute of Purchasing and Supply launched voluntary 

guidelines for purchasers entitled “Buying into the Environment” (Anonymous, 1993) 

which are widely supported and applied. By following the seven principles the guidelines 

enshrine, companies should achieve: establishment of a business case to make 

environmental purchasing viable and part of day-to-day operations; understanding of 

environmental issues affecting the organization and its supply chain; development of a 

purchasing policy which addresses environmental issues; formulation of environmental 

criteria for ranking suppliers; evolution of suitable methods for collecting relevant 

information; and establishment of agreed targets for further environmental performance 

improvements by suppliers. Anonymous (1995) describes the work of the Centre for 

Research in Strategic Purchasing and Supply(CRiSPS) which develops and adapts 

environmental management concepts into practical applications for purchasing managers 

and strategists. 
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Prompted by the concept of the triple bottom line (Elkington, 1998), the integration of 

environmental, economic and social performances to achieve sustainable development 

has become a major business challenge (Srivastava, 2007; Verghese and Lewis, 2007). 

In response to stricter governmental regulations and rising public awareness of 

environmental protection, many firms are now undertaking major initiatives to make 

their supply chains greener (Zhu et al., 2013; Mirhedayatian et al., 2014). Partner 

selection in a green supply chain (GSC) is a critical activity because the environmental 

performance of the whole supply chain is significantly affected by its constituent partners 

(Kuo et al., 2010). In order to reap the greatest benefits from environmental management, 

firms must integrate the performance of all the members of a supply chain if it is to be 

truly green (van Hoek, 1999). In so doing, they face a trade-off between sustainability 

and cost when selecting new partners (Reuter et al., 2012). 

 

As environmental awareness increases, firms today seek to purchase products and 

services from suppliers who can provide them with high quality, low cost, short lead time 

and high flexibility, whilst at the same time displaying high environmental responsibility 

(Lee et al., 2009). A green partner is expected not only to achieve environmental 

compliance but also to undertake green product design and life cycle analysis. Thus, in a 

GSC, companies need to have rigorous partner selection and performance evaluation 

processes (Kainuma & Tawara, 2006). 

 

2.4.3.2 Use pre-fabricated products (Use of standard products, which can pre-

manufacture in large quantity) 

Total supply cost in construction production networks is inflated as a result of suboptimal 

purchasing decisions, variability in shop floor production rates and uncertainty in supply 

Processes.  Safety stocks or contingency inventories are commonly used to increase the 

service level of manufacturing networks. However inventory buffers in dynamic 

production environments are wasteful and difficult to optimize in terms of size. An 

alternative approach to enhance the overall performance of networks and minimize 

relative costs is to optimize supply configurations. Standard modeling methods such as 

linear programming have been used in the manufacturing literature to optimize supply 

decisions. However, such optimization models have not been customized to reflect 
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unique characteristics of production in off-site construction for example the complexity 

and comprehensiveness of supply decisions in comparison to traditional construction. 

 

One of the main objectives of optimizing the supply chain configuration in off-site 

construction is to minimize the overall supply cost. However, selection of suppliers and 

network configuration is not solely based on lowest supply fees. In real production 

scenarios in off-site construction, different logical constraints are often considered in the 

decision making process(Arashpour, Bai, Aranda-mena, Bab-Hadiashar, Hosseini, & 

Kalutara, 2017) 

  

2.4.3.3 Reuse (Recycling materials in environmental friendly manner) 

Construction and Demolition Wastes (CDW) arise from activities such as the 

construction and total or partial demolition of buildings and infrastructures, disaster 

debris, road planning and maintenance activities. These consist of materials including 

concrete, bricks, excavated soil, metals, glass, gypsum, wood, plastic, asbestos and 

various polymers, many of which can be recycled. However, the lack of knowledge on 

the composition and other characteristics (i.e. quantity, quality, type and real cost) by 

many who manage CDW, generally results in the dumping of huge quantities of 

potentially reusable/recyclable materials, which could be an alternative to their natural 

counterparts. Furthermore, most small and medium enterprises, which correspond to the 

largest portion of the construction and demolition industries, want to perform the job as 

quickly and as cheaply as possible (CIB, 2003) and are unaware that most of these wastes 

are avoidable and that following the conventional approach often reduces revenues. 

 

Aside from the general lack of knowledge on the proper disposal approach, in many 

cases, the aforementioned companies are not compelled enough to reduce CDW 

generation and find added-value to it, due to insufficient legislation or simply have no 

choice other than disposal by landfill. A great amount of time and experience are needed 

for a waste management system to fully develop into a reliable, skillful, marketable and 

sustainable industry, which is one of the reasons why so many feel discouraged in 

venturing into the reuse and recycling market. Even in a context in which one of the 

stakeholders would be interested in adopting a more ecological stance, this would only 

be a half-measure, since it is essential that all parties involved in the process 
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(manufactures, clients, contractors, designers, and planners) play their part for this 

attempt to grow into a fully sustainable system.(Silva, Brito, & Dhir, 2017) 

 

2.4.3.4 Green Production (Carrying out construction activities in an eco-friendly 

manner) 

As the significance of the environment is more recognized, the correlation between 

environment and business management activity is getting more important. That is, the 

factor of the correlation between business management and the environment is very 

important for securing international competitiveness regardless of the size of the 

enterprise. In the situation that the influence of the environmental issue is becoming 

bigger along with the increase of the enterprise’s social responsibility, small and medium 

enterprises can be no exemption. Even though their capability to cope with environmental 

problems is weak because of more vulnerable management conditions than those of 

conglomerates, environment management for harmony between environment and 

economy has become a significant task to them. As a matter of fact, the environment 

management by enterprises has gone through the expansive conversion to so-called 

product-centered environment management, which includes the consideration of the 

entire process of production from the past enterprise’s process-centered environment 

management since the late 90’s, and accordingly conglomerates have played a leading 

role in highlighting the interest in the development of environment-friendly products.  

Recently, the significance of Green SCM has increased under the condition of these new 

regulations. A lot of global enterprises have already adopted Green SCM or are 

considering its adoption for such various factors as a response to diverse environmental 

legislation and regulation, improvement of the image of their enterprise brand, work 

innovation, and cost reduction. In fact, the small and medium enterprises, however, are 

usually unequipped with enough information and human resources to cope with those 

environmental problems effectively. In addition, the majority of small and medium 

subcontractors are feeling much pressure due to the demands of the environment of their 

companies. While aware of the necessity of Green SCM, they are complaining of the 

difficulty in its practice because of the problems of cost, response time, onerous 

reporting, technology, and communication, including the lack of understanding of the 

issues relating to the environment. 
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Christie (1995) has defined a cleaner production system as “the producing method to 

minimize the production of harmful wastes and maximize the efficiency of energy and 

resource use and added that the ultimate purpose of this kind of cleaner production is to 

reduce or remove the roots producing polluted substance in the process of production for 

the realization of productivity improvement and energy and resource conservation.” That 

is, utilization of eco-friendly products may be the driving force for the creation of the 

added value of products and cost reduction to the effect that the environmental elements 

should be taken into consideration from the very stage of product designing in order to 

cause the effective use of resources and a basic reduction in environmental 

pollution.(Chun, Hwang, & Byun, 2015) 

Currently there are three major methods utilized to assess the environmental impact of 

buildings. Eco-labeling is the practice of branding the environmental qualities of a 

product or system so that consumers can make environmentally-based decisions. Life 

Cycle Assessment, on the other hand, is a comprehensive methodology for evaluating 

the environmental impact of a system or product. Finally, Leadership in Energy and 

Environmental Design (LEED) represents a national, voluntary standard for developing 

high-performance, sustainable buildings, and structures, and is based on accepted energy 

and environmental principles, practices, and emerging concepts in the construction 

industry. 

The Leadership in Energy and Environmental Design (LEED) Green building rating 

system is a point-based system for certifying the level of a building’s sustainability. 

Sustainable buildings are achieved through integrated building design. For example, in 

an integrated design approach, a mechanical engineer will analyze the energy use and its 

cost implications. Similarly, a structural engineer will choose the structural system, 

whether steel, wood or concrete and analyze the chances of using recycled-content 

materials into the building project, thus creating opportunities for green design strategies 

(Ho, Shalishali, Tseng, & Ang, 2009). 

 

2.4.3.5 Green Logistics (Carrying out logistics activities in an eco-friendly 

manner) 

Sbihi and Eglese (2010) suggested that the way for the current government to establish 

plans for green logistics that can prevent the waste of resources. Liu Ping (2009) 
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emphasized the continuous interest in development and advance of green logistics while 

stating the effect created by each environmental factor such as noise and air pollution 

from means of transportation, waste of unnecessary packing material and other factors 

caused from the warehouse. Bowersox and Closs (1996) argued that even if a logistics 

system might be a potential cause of environmental pollution in the process of 

transportation and packing, it is one of a nation’s available resources that can reduce or 

resolve ecological problems from the point of a positive view. Sarkis (2003) defines the 

concept of environmental logistics as the combination of environmentally friendly 

enterprise management and reverse logistics. That is, the activities of green logistics are 

to construct a system of resource recycling through the ultimate reduction and recycling 

of wastes by treating the wastes produced in the entire process of logistic activity from 

the producing phase of products to recovery and treatment when their lives come to an 

end. A green logistics system should also be systematically driven by enterprises from 

the aspects of strategy for the core business. 

The transport processes play an extremely important role in the supply chain. On the way 

to their realization, they affect both the logistics strategy and organizational solutions 

occurring in the individual chain links, and they are related to the elimination of 

ineffective solutions and the desire to reduce the cost of their own business. The actions 

taken within the supply chain and related to the implementation of the transport processes 

include the following: 

• support of various types and forms of cargo,  

• optimization of the using of means of transport, 

• optimization of the unit load,  

• optimization of routes, 

• provide timely delivery,  

• locations transshipment points, 

• organizational, functional, and technical specifications in the movement, 

handling, and storage, 

• the legal and financial, and  

• rotation packaging and recycling.  

It is also important that actions were taken in the process of transport and modern 

application are often held at the legal level (e.g., by the need for appropriate standards 
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for emissions), organizational (by optimizing and modeling of routes), economic 

(economic benefits achieved through the use of modern technology, including new 

contracts, have the ability to reduce operating costs). Definition of the green 

transportation in the framework of the green chain requires a statement of its most 

important features desired. It should start from the means of transport, which should meet 

the requirements of the low-carbon transport. Another element is the proper integration 

and optimization of the transport, and it is also related to its cost-effectiveness and 

efficiency. Another element is the implementation of IT systems, the use of which will 

allow for eliminating the negative impact of transport on the environment. They allow, 

inter alia, for the monitoring of the vehicles, and pollution. 

 These elements are a part of the green supply chain. In practical solutions, its essence 

and objectives are hidden under the concept of green logistics, which also includes the 

green storage processes. The elements that define green transport are as follows: electric 

vehicles, fuel cells, and bio-diesel efficiency, use hybrid vehicles for distribution and 

delivery, proper planning of shipment (Tundys, 2017). 

 

2.4.3.6 Use of green less toxic materials and renewable energy on production / 

Operation 

The traditional supply chain comprises five parts: raw material, industry, distribution, 

consumer, and waste. Each of the links in the supply chain can be a reason for pollution, 

waste, and other hazards to the environment. Regarding raw materials, a company may 

use environmentally harmful materials such as lead. However, organizations can put 

pressures on suppliers to use more environmentally friendly materials and processes.  

Oil is one of the chief raw materials used by both industries and consumers at various 

stages of the supply chain. Oil is used as a raw material in many processes varying from 

power generation to petrol products and as fuel to run engines that are used in agriculture, 

automobiles, etc. As the combustion of oil leads to the emission of greenhouse gases, its 

usage needs to be curtailed and if possible is to be eliminated completely. With the 

industrialization of world’s populous countries like China and India, oil usage is expected 

to reach new highs in near future with most of it imported. Even European resilience on 

oil is expected to reach 90% by 2030. With the increased demand for oil, the availability 

of which is limited, countries are forced to embrace alternative technologies or see their 
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economies falling apart. Moreover, much of the oil is imported from countries that 

promote terrorism. This factor too forces the world to adopt alternative technologies.(Ho, 

Shalishali, Tseng, & Ang, 2009) 

Current practices in construction material production and disposal consume vast amounts 

of non-renewable energy resources. An example is the production of steel, a common 

material in modern building construction. Coal is readily used in the production of this 

material. However, the manufacturing process is not the only stage where this non-

renewable fossil fuel is utilized. A quick analysis of the life-cycle of this building product 

reveals that material extraction and recycling also use this fuel source that induces vast 

amounts of air pollution and its depletion as well. (Ho, Shalishali, Tseng, & Ang, 2009) 

 

2.4.3.7 Use of renewable energy on operations 

According to most prognoses, the numbers of people traveling for business or pleasure 

will continue to increase, in some regions very rapidly. While providing a significant 

boost to many local and national economies, tourism, particularly mass-tourism, has been 

shown to pose a significant environmental and socio-cultural threat to many of the 

environments in which it is developed and pursued. Among other resources, the 

hospitality industry uses substantial amounts of energy for providing comfort and 

services to its guests, typically with an alarmingly low level of energy-efficiency. The 

effects on the environment include emissions to and pollution off water resources, soil, 

and the air, noise, as well as the excessive use of locally available and/or imported natural 

and other resources. (Bohdanowicz, Churie-Kallhauge, & Martinac, 2001) 

The development and operation of sustainable hotels requires the close and continuous 

cooperation of specialists from a broad spectrum of disciplines, including architects, 

spatial planners, building and services engineers, mechanical (systems) engineers, as 

well as environmental and marketing specialists, preferably already during the stages of 

planning and design. (Bohdanowicz, Churie-Kallhauge, & Martinac, 2001) 

There is a widespread misconception in the hotel sector that substantial reductions in the 

energy use in hotels can only be achieved by installing and using advanced, high-

maintenance, and prohibitively expensive technologies. While this may be true in some 

contexts, in the majority of cases, major energy savings can be achieved by adopting a 
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common sense approach, requiring neither advanced expertise nor excessive 

investments. This is particularly true, when the concepts of energy efficiency and 

resource conservation are accounted for already when planning and designing a hotel 

facility. A wholesome evaluation of the sustainability of a specific site needs to integrate 

considerations from the domain of regional land planning, appropriate site selection and 

site planning and design.  

Important issues that need to be considered when planning/designing hotel facilities with 

a focus on energy efficiency and conservation include: (Bohdanowicz, Churie-

Kallhauge, & Martinac, 2001) 

• Appropriate site selection  

• Availability of local building material and (renewable) energy resources  

• Implications on customer-behaviour, services provided, and overall cost  

• Design aspects. 

 

Chapter Summary 

Although many authors discussed construction supply chain strategies and practices, 

there is no research carried out particularly for construction supply chain strategies in the 

hotel industry. So this research focused on construction supply chain in the hotel industry 

and identifies best strategic practices and also helps to develop a model to calculate 

construction cost per room even with the implication of impact of best supply chain 

practices in order to take effective management decisions based on following research 

objectives and research question. 

1. Identify and map the present condition/operation of construction supply chain in 

existing hotel industry in Maldives / Sri Lanka 

2. Identify SC strategies to efficiently manage construction supply chain of hotel 

industry in Maldives / Sri Lanka. 

3. Develop the model for calculate the construction cost per room after 

implementation of SC strategies 

4. Calculate the construction cost per room before and after implementation of SC 

strategies 

5. Develop a concept for strategic SC practices.  
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Contractors identify integration as key strategy for the application of SCM in 

construction. But there are many factors / strategies important and effective in 

construction supply chain, which may effect in different levels to overall cost of 

construction supply chain in hotel industry. 

Decision makers of supply chain in this industry are struggling due to lack of mechanism 

or research findings in order to identify the best strategic practices and to determine the 

real cost saving with the application 

In this paper, we provide best strategic practices in construction supply chain and 

operational descriptions of each practice within the supply chain processes. Our aim is 

to provide managers with a framework to be used in implementing supply chain 

management, and researchers with a set of opportunities for further development of the 

field.  

The methology for this whole process focusing on above objectives in order to find a 

solution for research question will be described in next chapter.      

 

 

 

 

 

 

 

 

CHAPTER 3  - RESEARCH METHODOLOGY 

3.1 Introduction 

The development of the research design and the research methods used for this 

dissertation will be discussed in detail, in this chapter. Prior to this chapter, the 

background of the industry and the problem statement (under chapter 1.0 – Introduction) 
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was explained in depth. The literature review (under chapter 2.0) covered identification 

of supply chain strategies for the hotel industry in Sri Lanka and Maldives. Since the 

background and literature review has laid the foundation for creating awareness and 

building knowledge, the research methodology can now be presented. 

This chapter explains the methodology used to carry out the research .This includes the 

research design, target population, data collection methods and data analysis used in the 

research. 

This study adopts a wide range of research methods, e.g. literature review, focus group 

discussions, expert interviews and case studies to meet the research objectives. It started 

with a comprehensive literature review. The initial review of relevant literature helped to 

identify the research gap and further analysis helped to identify three main supply chain 

strategies (integration, communication and information technology and Green 

management) and some detailed best practices relevant construction supply chain of the 

hotel industry. 

 

Two case studies were carried out by using the simplest assessment. The purpose of    case 

studies was to provide construction cost per room for applying and examining the 

proposed model and existing mode in practice. The two case studies were related to two 

projects in a large hotel operating company. One was a 143rooms beach hotel in Sri 

Lanka. The other was 151rooms resort type hotel including 50 beach villa, 75 water villas 

and 26 water suites in Maldives. They had two separate contracts and two separate 

designs. They have also procured all client supplied items separately through the 

European Union (EU) and all other countries in the world in wide competitive tendering. 

As a result of the selection, a local contractor won the two contracts for civil works 

respectively in Sri Lanka and Maldives 

. 

3.2 Research Design 

‘As business and management researchers we need to be aware of the philosophical 

commitments we make through our choice of research strategy since this has a significant 

impact not only on what we do but we understand what it is we are investigating’(Jackson 

& Clark, 2006) 
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The research philosophy is an important element where it enhances knowledge in this 

subject area. The philosophical direction for any research is therefore important for a 

number of reasons as it helps to clarify the research design, it helps to recognize which 

designs will work and which will fail, and it helps the researcher identify and even to 

create new designs that maybe outside of his experience (Easterby-Smith, Thorpe, & 

Lowe, 2002). Research philosophies promote a structured approach when carrying out 

any dissertation/thesis. First, it helps to clarify research designs; second, knowledge of 

philosophy can help the researcher to recognize which designs work best; finally, 

knowledge of philosophy helps the researcher to identify and adapt research designs 

according to the constraints of different subject or knowledge structures. (Easterby-

Smith, Thorpe, & Lowe, 2002). 

 

The research design is the blueprint that guides the research process in coming up with 

the solutions to the research problem (Nachmias & Nachmias, 1996). It constitutes the 

plan and structure of investigations for the collection, measurement, and analysis of 8data 

conceived to obtain answers to the research questions (Cooper & Schinder, 2003). In 

order to achieve the research objectives, two benchmark case studies respectively in Sri 

Lanka and Maldives were analyzed in order to identify how to strategic practices and 

effectively manage construction supply chain of the hotel industry in Sri Lanka and 

Maldives. 
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Research Design 

 

 

 

 

 

 

       Objective 01 

 

     Objective 02 

 

 

 

 

 

 

       Objective 03 

 

Objective 04 

 

 

 

 

   Objective 05 

Gather Basic Knowledge 

Study & Identify present condition/operation of construction supply chain of 

existing hotel industry in Maldives / Sri Lanka (by using a bench mark project from 

SL & Maldives) – Explorative Analysis 

Draft a map for construction 

SC in Maldives and Sri 

Lankan     

 

Develop the model  

Filling the Information Gaps available 

Identify SC strategies 

Literature Review 

 

L 

Calculate construction cost per room before and after 

implementation of SC strategies.                                                                                                                                

Public Survey 

Collection & analyze data  

Extensive Literature Survey  

Pilot Survey 

Conceptual Development of strategies for construction supply 

chain management in Hotels industry of Sri Lanka & Maldives 

Final Concept 
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3.3 Selection of population and sample  

3.3.1 Population 

All three stars to five stars hotels and resorts in Sri Lanka and Maldives. There were 

many reasons behind the selection of hotel industry in Sri Lanka and Maldives for the 

research such as they are some of the main regions in the development stage of hotel 

industry, it represents many construction projects due to the development in tourism 

sector, the region contains both high and medium scale construction projects, available 

of many contractors, material suppliers, consultants, architects in this region. 

3.3.2 Sample 

The purposive sampling and simple random sampling technique was used in the study. 

Initially, five experts have been selected based on purposive sampling as appended below 

and data were collected as a pilot survey. Finally, more than 35 stakeholders have been 

selected based on simple random sampling from executive and above capacity in 

different fields in order to carry out the public survey as appended below. 

Pilot survey – 5 Experts in construction industry  

• MD of cost Consultancy Company,  

• Chief QS of main construction company, 

•  MD of Project Management Company, 

• Chief QS of Project Management company 

• Director/GM/Manager – Hotel Industry 

Public Survey – More than 35 stakeholders. 

• Contractors / suppliers 

• Consultants 

• Architects 
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• Hotel industry Employers (Executive and above). 

• Project Managers 

• Logistics providers …etc. 

3.4 Data Collection 

The data was collected using direct interview, online survey and secondary data 

collected from company database, which is found suitable to the context of the study. 

The data used in the research was both primary data and secondary data. A structured 

questionnaire form was developed to collect the data is given in Annex 01. 

 

3.4.1 Primary data sources 

3.4.1.1 Direct interview 

The expert interview was the first step of the evaluation process. A semi-structured 

interview was carried out between the interviewer and interviewees face to face. Five 

construction practitioners and one supply chain (hotel industry) experts were selected as 

interviewees. Among four industrial practitioners, two represented project Management 

Company, one represented cost consultants, one represented main contractor, and one 

represented supply chain of the hotel industry. The positions of these industry experts 

included Managing directors, supply chain manager/GM, chief quantity surveyors, and 

so on. All of them had many years’ experience in the construction supply chain 

management. 

3.4.1.2 Questionnaire 

An online survey was carried out in order to understand the opinion of stakeholders in 

supply chain with regard to the identified strategies/practices and their impact on the 

overall construction cost of the hotel industry in Sri Lanka and Maldives, 

 

According to Fielding, et al (Fielding, Lee, & Blank, 2008) there is no agreed 

terminology for surveys conducted online; ‘web survey, internet survey and online 

survey tend to be used interchangeably’. As Gaiser & Schreiner (Gaiser & Schreiner, 

2009) states, one of the major benefits going online to conduct your survey is access to 

a very broad population. 
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The survey was limited to 15 questions in order to gather more respondents. 

 

3.4.2 Secondary data sources 

The data has been collected from Company database, which consist of more accuracy 

relevant to the research background. Further particular company is operating around 14 

hotels in Sri Lanka and Maldives with five star categories. Also annual reports of same 

company reviewed in order to collect more descriptive data.  

More than 25 web journals, articles, and past research papers, mostly very recently 

published have been reviewed specially related to construction supply chain in order to 

observe more relevant data. 

 

3.5 Data Analysis 

3.5.1 Developing SC Map the construction supply chain with the process 

Study & Identify present condition/operation of construction supply chain of existing 

hotel industry in Maldives / Sri Lanka by using a benchmark project from Sri Lanka & 

Maldives. Explorative Analysis carried out in order to identify existing supply chain 

concept and to develop the existing supply chain map. 

3.5.2 Identification of strategic practices in construction supply chain. 

More than 25 related research papers have been observed and analyzed in order to 

identify supply chain strategies and practices. The main strategies and practices have 

been identified through a thorough content analysis of research papers, journals and 

articles of construction supply chain published in very recent past.  

Further mainly three strategies (Integration, communication and information technology 

and Green management) and number of practices under each strategy have been 

identified based on a meta analysis.  

Finally all strategies and practices have been included to questioner and expert’s opinion 

collected, reviewed, and analyzed in order to identify the best practice and its impact to 

the construction cost of hotel industry. 
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3.5.3 Model development 

3.5.3.1 Existing model 

By use of this model the total construction cost has been calculated based on secondary 

data collected from company database including Civil, MEP, FF&E, HOE and other cost 

components, then derived to construction cost per room by dividing a number of guest 

rooms available in the hotel.  

In this model total construction cost including public areas, landscape, swimming pools, 

car parks, laundry..etc. will be segregated into the room cost since main revenue is 

generating from full board room sales. This value will help to take some important 

management decisions. 

Construction cost per room =
Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠

Total number of room in the hotel
 

MEP = Mechanical, Electrical, and plumbing cost 

FF&E = Fixed Furniture and Equipment cost 

HOE = Hotel Operating Equipment cost 

It is to be calculated by using Microsoft Excel spreadsheet and formulas based on 

collected data. 

3.5.3.2 Stimulation the model 

The model has been developed based on existing model to calculate the construction cost 

per room and responses received from the public survey for different strategies and 

expected cost savings from each strategy. 

Construction cost per room

=
Civil − A% +  MEP − B% +  FF&𝐸 − 𝐶% +  𝐻𝑂𝐸 − 𝐷% +  𝑂𝑡ℎ𝑒𝑟𝑠 − 𝐸%

Total number of room in the hotel
 

MEP = Mechanical, Electrical, and plumbing cost 

FF&E = Fixed Furniture and Equipment cost 

HOE = Hotel Operating Equipment cost 

A% = Expected percentage of cost reduction for civil cost 
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B% = Expected percentage of cost reduction for MEP cost 

C% = Expected percentage of cost reduction for FF&E cost 

D% = Expected percentage of cost reduction for HOE cost 

E% = Expected percentage of cost reduction for Other cost 

 

3.5.4 The comparison of existing method and proposed model. 

Required data for above calculation has been collected from company data based on two 

benchmark projects. One was a 143rooms beach hotel in Sri Lanka. The other was 

151rooms resort type hotel including 68 beach villa, 57 water villas and 26 water suites 

in Maldives. 

Comparison of construction cost per room was carried out before and after implementing 

best supply chain practices. The total construction cost has been calculated based on 

secondary data collected from company database including Civil, MEP, FF&E, HOE and 

other cost components, then derived to construction cost per room by dividing the  

number of guest rooms available in the hotel.  

 

3.5.5 Development of final concept 

The current supply chain process and supply chain map have been developed based on 

the explorative analysis done through direct interviews with experts in the construction 

supply chain of the hotel industry. Secondly, best supply chain strategies have been 

identified through an extensive literature review and best practice for each strategy have 

been identified based on the online survey. The final concept has been developed with 

the implication of best practices to the current construction supply chain process.  

3.6 Chapter Summary 

Whole research needs to follow each step indicates in the research design. Further 

outcomes/ findings of research will be discussed in next chapter based on collected data 

and analysis  
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CHAPTER 4  - RESEARCH FINDINGS 

4.1 Introduction 

The objective of this chapter is to present the Primary and secondary research findings. 

Primary data was gathered through an online survey which experts of the construction 

supply chain were the main respondents and series of in-depth interviews were carried 

out where the construction-related hotel industry experts were questioned on key 

elements of the research area. Secondary research was gathered through peer-reviewed 

journals, books, web, conference publications, and research reports.  

 

4.2 Descriptive Analysis 

A web version of the questionnaire was utilized in order to collect responses to this online 

survey. A target audience of 50 was chosen and reached through emails and web links 

(on mobile). 35 respondents were able to participate and completed the survey.  

 

 

Figure 4 : Profile of the Sample by Management Level 

 

It is very important to notice designation levels of the selected sample. All high 

designated experts in the field have been selected for the survey due to the technical 

questions were included in the questionnaire and only higher level managers can provide 

most valid answers due to their experience and knowledge. Among the                           
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received responses 29.4% from Assistant Manager/ Manager level, Assistant General 

Manager / General Manager level, and 23.5% from Executive level as indicated in the 

above Figure 4 It is indicated that more than 82.3% respondents are from above 

Executive level. 

Further out of all respondents 60% have more than 5 years’ experience in the industry 

and 22.9% have 3 to 5 years’ experience in the field. Altogether more than 82.9% 

respondents have more than 3 years’ experience in the field as shown in Figure 5. This 

shows that majority of respondents are well experienced in the field.  

 

Figure 5 : Profile of the sample based on Experience 

 

More than 15 respondents are working in the organizations that consist of more than 400 

employees. Only 7 respondents participated from companies which have less than 100 

employees.  It shows that most of the participants represent well-established 

organizations in the construction supply chain as per below  

 

. 
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Figure 6 : Count of respondents based on number of employees 

As shown in Figure 7, the respondents from all operations areas of construction supply 

chain was included in the sample and around 86% of them represent the supply chain 

operations. 

 

Figure 7 : Count of respondents based on functional area 
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Figure 8 : Count of respondents based on country of operation 

 

As shown in Figure 8 97.9% respondents are engaged in Sri Lanka and Maldives 

operation and on 2.1% response received from out of research focused countries. This 

result represents fairly considerable volume from both destinations and this will help to 

make accurate decision and conclusions for construction supply chain of both 

destinations.  



61 
 

 

 

Figure 9 : Count of Respondents participate in decision making process 

 

As illustrated in Figure 9, around 63% of the respondent’s participate in the decision-

making process on managing operations construction supply chain. Hence credibility and 

relevancy of their response are very high and effective. Although balance 37.4% 

respondents do not involve decision-making process on managing construction supply 

chain, they still involved in operation of construction supply chain as illustrated in  Figure 

7 above  

4.3 Map the supply chain of hotel industry in Sri Lanka & Maldives 

4.3.1 Map the supply chain of hotel industry in Sri Lanka 

4.3.1.1 Process Map – Sri Lanka 

Developing the map consists of 14 steps as described below; 

Step 1 Selection of Architect gets the design done based on requirement and 

budgeted amount. 

Step 2  Selection of quantity surveyor and get the priced BOQ done. 
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Step 3 Selection of project manager and decide on project start time, duration 

etc. 

Step 4 Allocation of total scope to main tenders and decide on client-supplied 

items 

Step 5 Preparation of tender documents & origination of capexes for client 

supplied items by Project Manager. 

Step 6 Follow the tender process and election of suppliers for main works (Civil, 

MEP) and subcontract works (RO, STP, Generators, Laundry and Kitchen 

…etc.) 

Step 7 Process client supplied items capexes and deliver the goods on expected 

time 

Step 8  Preparation of contract documents and obtaining necessary signatures. 

Step 9 Arrangements for advance payments, LC, DP and TT payments for import 

items. 

Step 10 Arrangements and follow up with international (Sea/Air) or/and domestic 

transportation modes. 

Step 11 Arrangements for duty-free facilities and clearing process. 

Step 12 Unloading, inspection and safe storage. 

Step 13 Conducting project management meetings and review the progress 

weekly basis. 

Step 14 Rectification of defects and completion of the project. 

 

4.3.1.2 CSC Map – Sri Lanka 

Based on the analysis a map was developed for Sri Lankan CSC and given below.  

In the initial stage of the project, the client will interface with Architect, Quantity 

surveyors and financial partners in order to understand the requirement and do the 

designing part of the project. 
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Once the design and financing matters are finalized, it is required to appoint a good 

project manager to plan and carry out the expected project during the allocated time 

period based on budgeted project cost. 

Finally main contractor and subcontractors are appointed by the client in order to execute 

the project with project manager’s supervision and guidance based on the scope of work 

determined in the initial stage. Further client supplied items should be supplied from 

local and foreign suppliers at the right time for smooth process and complete the project 

on expected time within the allocated budget.  

In consideration of transport and logistics, all inward goods are receiving from sea and 

airports mainly from a centralized location (Colombo/Katunayake). Further inland 

transport basically covered by road and railway transportation up to the destination. 

Different relationships with main stakeholders of the construction supply chain have 

been mapped below in order to understand the total process of construction supply chain 

in hotel industry, Sri Lanka.  

 

Client   Architect  Main contractors Sub contractors  

Financing partners Project Manager Civil   Kitchen Equipment 

   QS   MEP   Laundry 

          

         STP / RO 

• Domestic Transportation - Road and Rail   Generator 

Local suppliers 

• Clearing /Handling 

• International transportation – sea / air 

    Foreign suppliers 

 

Contractual / Financial relationship 

Knowledge Transfer or information exchange networks 
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4.3.1.3 Process Map – Maldives 

Developing the map consists with 14 steps as described below; 

Step 1 Selection of Architect get the design done based on requirement and 

budgeted amount. 

Step 2  Selection of quantity surveyor and get the priced BOQ done. 

Step 3 Selection of project manager and decide on project start time, duration 

etc. 

Step 4 Allocation of total scope to main tenders and decide on client-supplied 

items 

Step 5 Preparation of tender documents & origination of capexes for client 

supplied items by Project Manager. 

Step 6 Follow the tender process and election of suppliers for main works (Civil, 

MEP) and subcontract works (RO, STP, Generators, Laundry and Kitchen 

…etc.) 

Step 7 Process client supplied items capexes and deliver the goods on expected 

time 

Step 8  Preparation of contract documents and obtains necessary signatures. 

Step 9 Arrangements for advance payments, LC, DP and TT payments for import 

items. 

Step 10 Arrangements and follow up with international (Sea/Air) or/and domestic 

transportation modes. 

Step 11 Arrangements for duty-free facilities and clearing process. 

Step 12 Unloading, inspection, and safe storage. 

Step 13 Conducting project management meetings and review the progress 

weekly basis. 
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Step 14 Rectification of defects and completion of the project. 

4.3.1.4 CSC Map – Maldives 

Based on the analysis a map was developed for Maldives CSC and given below.  

There is no significant change in the initial process of the project in this region as against 

Sri Lanka.  

In consideration of transport and logistics, all inward goods are receiving from sea and 

airports mainly from a centralized location (Male’). Further inland transport basically 

covered by inland sea transportation (Dhoni/Land crafts etc.) up to the destination. 

Different relationships with main stakeholders of the construction supply chain have 

been mapped below in order to understand the total process of construction supply chain 

in hotel industry, Maldives. 

 

Client   Architect  Main contractors Sub contractors  

Financing partners Project Manager Civil   Kitchen Equipment 

   QS   MEP   Laundry 

          

         STP / RO 

• Domestic sea transportation - Dhoni    Generator 

                                Maldives Local suppliers  

• Clearing /Handling 

• International transportation – sea / air 

    Foreign suppliers 

Client’s Export operation in SL 

 

SL Local suppliers 

Contractual / Financial relationship 

Knowledge Transfer or information exchange networks 
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4.4 Identification of strategic practices in construction supply chain. 

More than 45 related research papers have been observed and analyzed in order to 

identify supply chain strategies and practices based on Meta analysis as appended below 

in Figure 10. 

Figure 10 : Meta analysis 

 

Mainly three strategies (Integration, communication and information technology and 

Green management) and practices of each strategy identified and described based on 

literature review. It was found that most researchers identified integration as well as 

communication & information technology as vital on managing supply chain efficiently  
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and effectively. Out of the 45 research papers reviewed, 14 have discussed the use of 

these two strategies. On the other hand, the strategies such as usage of pre-fabricated 

products were discussed only in one paper out of selected research papers. 

 Then it was verified from a pilot survey carried out through face to face interviews with 

the expert of the industry. Finally, all the strategies and practices have been evaluated by 

the selected main stakeholder of construction supply chain via public survey in order to 

identify the best practice and other related factors to the research. Likert scale type 

questions were included and respond converted to values and observed the mean value 

in order to identify the best practice as per Annexure 01/, Annexure 02/Annexure03and 

following results were observed for practices under each strategy as indicated below in 

Figure 11,Figure 12 and Figure 13. 

 

 

Figure 11 : Best strategic practices in Integration 
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Values of most of the practices are close to 4 or more than 4, which indicates that all 

given practices are accepted by the respondents and highest value indicates by “Strategic 

relationship with partners” which scored 4.17 points under this category as per above 

Figure 11. 

 

Figure 12 : Best strategic practices in Communication and IT 

 

Also in this category values of most of the practices are close to 4 or more than 4, which 

indicates that all given practices are accepted by the respondents and highest value 

indicates by “Use of modern technology for Modeling and monitoring operations” which 

scored 4.29 points under this category as per above Figure 12. 
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`

 

Figure 13 : Best strategic practices in Green Management 

 

Finally, in this category, all values of practices are more than 4, which indicates that all 

given practices are highly accepted by the respondents and highest value indicates by 

“Use of renewable energy on operations” which scored 4.4 points under this category as 

per above Figure 13. 

Accordingly, highest values (4.4) records under Green Management strategies and most 

accepted practice is “Use of renewable energy on operations” in order to efficiently 

manage construction supply chain of hotel industry. 

4.5 Model Development for Cost Calculation  

4.5.1 Existing model 

By use of this model the total construction cost can be calculated based on secondary 

data collected from main categories of cost components including Civil, MEP, FF&E, 

HOE and other cost components, then derived to construction cost per room by dividing 

a number of guest rooms available in the hotel.  
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In this model total construction cost including public areas, landscaping, swimming 

pools, car parks, laundry..etc. will be segregated into the room cost since main revenue 

is generating from full boardroom sales. This value will help to take some important 

strategic management decisions. 

Construction cost per room =
Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠

Total number of room in the hotel
 

4.5.2 Stimulation the model 

The model has been developed based on existing model to calculate the construction cost 

per room and responses received from the public survey for different strategies and 

expected cost savings from each strategy as indicated in below  

Figure 14, Figure 15 and Figure 16.

 

Figure 14 : Expected cost reduction in Integration 
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Figure 15 : Expected cost reduction in Communication and IT 

 

Figure 16 : Expected cost reduction in Green Management 
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According to above data, most of them are expected 5%cost reduction by implementing 

integration, communication & information technology and Green management to 

construction supply chain of hotel industry. More than 10 respondents confirm that there 

is a possibility of reduction of construction cost by 5% with implementing of above 

strategies. 

Further, it was questioned and tested whether all cost components (Civil cost, MEP cost, 

FF&E cost and HOE cost) are subjective to above cost reduction and following outcomes 

were observed as appended below in  

Figure 17,  

Figure 18, and Figure 19 

 

Respondent’s opinion with regard to above cost reduction (Separately evaluated for 

each main cost component) as against each practice of integration 

 

Figure 17 : Cost reduction effects for main cost components based on Integration 

 

Respondent’s opinion with regard to above cost reduction (Separately evaluated for 

each main cost component) as against each practice of communication and 

information technology.

 

Figure 18 : Cost reduction effects for main cost components based on Communication 

and IT 
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Respondent’s opinion with regard to above cost reduction (Separately evaluated for 

each main cost component) as against each practice of Green SC Management 

 

Figure 19 : Cost reduction effects for main cost components based on Green Management 

According to the responses received from respondents it can be observed that their 

opinion is generally the cost reduction may effects for all main cost components of 

construction projects in the hotel industry. Therefore the new model for construction cost 

per room can be stimulated as appended below.  

Construction cost per room

=
(1 − .05) ∗ (Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠)

Total number of room in the hotel
 

Construction cost per room

=
(0.95) ∗ (Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠)

Total number of room in the hotel
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4.6 Comparison of construction cost per room based developed model and 

with typical supply chain process 

4.6.1 Calculation of per room cost for project “B “ in Sri Lanka. 

For this calculation, researcher has been selected one of the bench mark projects “Project 

B” from Sri Lanka, a five-star beach hotel consists of 143 Guestrooms. And also this 

project is inclusive of other public area construction such as swimming pools, 

Restaurants, Kitchen, Laundry, gymnasium, landscaping, staff quarters and office 

area.etc. Basically, this project developed based on 7 stories building to complete the 

project and most of the buildings made out of bricks and cement according to the LEEDS 

standards. The calculation has been done based on main cost components (Civil, 

Mechanical Electrical & Plumbing, Fix Furniture & Equipment’s, Hotel Operating 

Equipment’s, other) of the project collected from the selected company. (Refer Annexure 

06). 

4.6.1.1 Before implementing SC strategies 

Construction cost per room

=
Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠

Total number of room in the hotel
 

Construction cost per room

=
1,578,130,564 + 1,641,889,350 + 410,177,981 + 485,398,383 + 64,130,079

143
 

Construction cost per room =
4,179,726,357

143
 

Construction cost per room =LKR 29,228,855.64 

4.6.1.2 After implementing SC strategies  

As described in section 4.4, implementing strategies such as Integration, communication 

and information technology and Green management results in reducing the costs mainly 

civil, MEP, FF&E, and HOE cost components. Hence, the Construction Cost per room 

is reduced by 5% as discussed in above 4.5 section and the model can be adjusted as 

follows; 

Construction cost per room

=
(0.95) ∗ (Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠)

Total number of room in the hotel
 

Construction cost per room

=
(0.95) ∗ (1,578,130,564 + 1,641,889,350 + 410,177,981 + 485,398,383 + 64,130,079)

143
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Construction cost per room =
(0.95) ∗ (4,179,726,357)

143
 

Construction cost per room = LKR 27,767,412.86 

 

The cost saving is LKR 1,461,442.78 with implementation SC strategies based on above 

formula. Comparatively construction cost per room in project B is low compared to 

project A due to its design (7stories building inclusive of 143 guest rooms) and 

transport/logistic cost of the destination (Sri Lanka). Also selling cost of the room is low 

(Rs.35,000- Rs.50,000) compared to project A in Maldives. 

4.6.2 Calculation of per room cost for project “A” in Maldives. 

For this calculation, researcher has been selected one of bench projects “Project A” from 

Maldives, a five-star high-end Resort type hotel consist of 151 Guest rooms including 68 

beach villas, 57 water villas, and 26 water suite villas. And also this project is inclusive 

of other public area construction such as swimming pools, Restaurants, Kitchen, 

Laundry, gymnasium, land-scaping, staff quarters and office area.etc. Basically, this 

project developed based on single resort type buildings on water and on land to complete 

the project and most of the buildings made out of timber according to the LEEDS 

standards. The calculation has been done based on main cost components (Civil, 

Mechanical Electrical & Plumbing, Fix Furniture & Equipments, Hotel Operating 

Equipments, Other) of the project collected from the selected company. (Refer Annexure 

05). 

4.6.2.1 Before implementing SC strategies 

Construction cost per room

=
Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠

Total number of room in the hotel
 

Construction cost per room

=
4,391,308,164 + 2,701,184,018 + 230,447,665 + 676,963,033 + 279,656,919

151
 

Construction cost per room =
8,279,559,799

151
 

Construction cost per room = LKR 54,831,521.84 
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4.6.2.2 After implementing SC strategies  

Construction cost per room

=
(0.95) ∗ (Civil cost +  MEP cost +  FF&𝐸 +  𝐻𝑂𝐸 +  𝑂𝑡ℎ𝑒𝑟𝑠)

Total number of room in the hotel
 

Construction cost per room

=
(0.95) ∗ (4,391,308,164 + 2,701,184,018 + 230,447,665 + 676,963,033 + 279,656,919)

151
 

 

Construction cost per room =
(0.95) ∗ (8,279,559,799)

151
 

Construction cost per room = LKR 52,089,945.75 

 

The cost saving is LKR 2,741,576.09 with implementation SC strategies based on above 

formula. Comparatively construction cost per room in project A is high compared to 

project B due to its design (individual villa type rooms on land and on water inclusive of 

151 guest villas), and transport/logistic cost of the destination (Maldives). Also selling 

cost of the room is high (USD 750 – USD 1000) compared to project B in Sri Lanka. 

 

4.7 Development of final concept 

The existing procurement concept and Map has been developed based on data collected 

from explorative analysis among stakeholders of construction supply chain initially in 

order to achieve the first objective of the research. 

Mainly three strategies (Integration, communication and information technology and 

Green management) and practices of each strategy identified and described based on 

literature review. Then it was verified by the expert of the industry by carrying out a pilot 

survey on face to face interviews. Finally, all the strategies and practices have been 

evaluated by the selected main stakeholder of construction supply chain via public survey 

in order to identify the best practices and other related factors to the research. 

According, to the response received for practices under integration highest value 

indicates by “Strategic relationship with partners” which scored 4.17pointsand highest 

value indicates by “Use of modern technology for Modeling and monitoring 

operations” which scored 4.29 points under communication and IT, and finally highest 
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value of 4.4 records under Green Management strategies and most accepted practice is 

“Use of renewable energy on operations” based on analysis reports discussed above.  

Accordingly the existing procurement concept of construction supply chain can be 

developed as appended below in order manage efficiently and reduce the construction 

cost per room in hotel construction.  

 

4.7.1 Application of new practices to Sri Lanka and Maldives procurement 

concept. 

 

Step 1 Selection of Architect get the design done based on requirement and 

budgeted amount. 

• Design to be developed to use more renewable energy as per 

LEEDS standards. 

• Modern technology to be used for modeling and monitoring 

operation for effective communication. 

• Job scope and responsibilities to be clearly specified in order to 

maintain the strategic relationship with project partners.  

Step 2  Selection of quantity surveyor and get the priced BOQ done. 

• Modern technology to be used for modeling and monitoring 

operation for effective communication. 

• Job scope and responsibilities to be specified clearly in order to 

maintain the strategic relationship with project partners. 

Step 3 Selection of project manager and decide on project start time, duration 

etc. 

• Modern technology to be used for modeling and monitoring 

operation for effective communication. 

• Job scope and responsibilities to be specified clearly in order to 

maintain the strategic relationship with project partners. 
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Step 4 Allocation of total scope to main tenders and decide on client supplied 

items 

Step 5 Preparation of tender documents & origination of capexes for client 

supplied items by Project Manager. 

• Design/items to be specified to use more renewable energy as per 

LEEDS standards. 

Step 6 Follow the tender process and selection of suppliers for main works 

(Civil, MEP) and sub contract works (RO, STP, Generators, Laundry and 

Kitchen …etc.) 

• Selection of Green suppliers. 

• Modern technology to be used by the selected suppliers for 

modeling and monitoring operation for effective communication. 

Step 7 Process client supplied items capexes and deliver the goods on expected 

time 

• Items to be selected and purchased to use more renewable energy 

as per LEEDS standards. 

• Selection of Green suppliers. 

Step 8  Preparation of contract documents and obtaining necessary signatures. 

Step 9 Arrangements for advance payments, LC, DP and TT payments for import 

items. 

Step 10 Arrangements and follow up with international (Sea/Air) or/and domestic 

transportation modes. 

• Modern technology to be used for modeling and monitoring 

operation for effective communication by all stake-holders. 

Step 11 Arrangements for duty-free facilities and clearing process. 

Step 12 Unloading, inspection and safe storage. 
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Step 13 Conducting project management meetings and review the progress 

weekly basis. 

• Modern technology to be used for modeling and monitoring 

operation for effective communication by all stake holders. 

Step 14 Rectification of defects and completion of the project. 

CHAPTER 5 - CONCLUSIONS AND FUTURE RESEARCH DIRECTION  

5.1 Conclusions 

The identification and implementation of best strategic practices to manage construction 

supply chain needs to be increased in the hotel industry of Sri Lanka and Maldives. To 

identify and implement these strategies, some attempts have been made initially to 

understand the existing construction supply chain and concept in order to develop the 

MAP to achieve the first objective of the research. This task has been completed through 

an explorative analysis and expert interviews. 

 

Then identified best practices and established a model for measuring construction cost 

per room before and after implementation of best practices to improve the operations 

efficiently in construction supply chain of the hotel industry in Sri Lanka and Maldives. 

Initially based on a review of the literature and an expert group discussion, three main 

supply chain strategies have been identified and best practices for strategy have been 

listed for verification from stakeholders of the construction supply chain. This covers the 

second objective of the research. Further following best practices detected based on 

responses received from the online surveyor. 

Integration– “Strategic relationship with partners” 

Communication and information technology –“Use of modern technology for 

Modeling and monitoring operations” 

Green Management – “Use of renewable energy on operations” 

 

The expected cost reduction by the implementation of above strategies has been tested 

by an online surveyor and most frequent percentage was 5% for all above three 

categories. Further, it has been tested, whether this cost reduction effects for all main cost 

components of the construction project which are Civil cost, MEP cost, FF&E cost, and 
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HOE cost. It could be proved by the surveyor results that the cost reduction equally 

affects the main cost components of the project. Therefore the new model for calculating 

construction cost per room has been developed in order to satisfy the third objective of 

the project. 

 

Then construction cost per room has been calculated for both projects (Project A and 

Project B) identified from each destination before and after identification of strategies 

based on above model. This process fulfilled the 4th objective of the research. 

 

Finally, procurement concept has been developed based on identified strategic practices 

to full fill the final/5th objective of the research.  

 

This highlights the need for a systematic framework for the assessment of construction 

cost per room in the hotel industry in order to analyze and make effective decisions. The 

proposed framework is evaluated through expert interviews and case studies and this 

framework provides a roadmap for the improvement of construction supply chain 

operation in the hotel industry of Sri Lanka and Maldives efficiently. It can be helped 

hotel organizations to position their current level of construction cost and identify key 

strategic practices for improvement in the future. 

 

Contractors, being located at the vanguard of the construction supply chain, potentially 

offer the most effective means of improving construction industry cost performance. As 

a generalization, cost remains the most important criterion for construction clients; so its 

reduction (most often than not) represents improved client satisfaction. 

 

5.2 Future research Directions 

• This research mainly focused on cost impact due to the implication of supply chain 

strategies to the construction supply chain of Hotel industry. There are some other 

qualitative factors which have not been evaluated in this research. 

• There can be an impact on other operation such as marketing which indirectly 

affected for development of hotel industry. 

• Also effectiveness of the application of strategic practices to the concept can be 

checked and find proper methods of the implication of strategic practices. 

• This research focused on 5-starcategory hotels in Sri Lanka and Maldives. This can 

be done other categories of hotels even in the other part of the world. 
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Annexure 02: Mean value calculation of best practices under Integration 
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Annexure 03: Mean value calculation of best practices under Communication and 

IT 
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Annexure 04: Mean value calculation of best practices under Green Management 
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Annexure 05 : Construction cost “Project A” 
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Annexure 06 : Construction cost “Project B” 

 

 



100 
 

 

 

 

 



101 
 

 

 

 

 



102 
 

 

 


