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ABSTRACT 

With the increase in construction in dense urban environments, the delays associated 

with managing the material supply chain to site is called into question. Purpose: The 

aim of this investigation is to gain the perspective of construction contractors 

operating in a dense urban environment and the resulting strategies adopted to reduce 

delays in the delivery of materials to site. Methodology: This is achieved through 

incorporating a comprehensive literature review on the subject in conjunction with 

industry interviews with construction professionals in the identification of various 

management issues and corresponding strategies in the reduction of delays in the 

delivery of materials to site. Findings: The key issue which emerges is the lack of 

space for unloading bays while the corresponding key strategy is to schedule 

deliveries outside peak congestion times. Practical Implication: With confined site 

construction evident throughout the industry and the noted importance of an effective 

supply chain, the findings here in further assist on-site management in the daily task 

of ensuring the effective delivery and off-loading of materials in a complex and 

hazardous environment. Originality/Value: This research aids on-site management of 

confined site environments in the coordination of the material supply chain to site. 

Keywords: JIT, materials management, off-site logistics, Urban Development.  

INTRODUCTION  

In recent times, there has been a significant increase in global population growth 

(United Nations 2010, 2012). This global population explosion has not only put strain 

on the world’s natural resources in terms of oil, gas and coal, but also in terms of 

building materials such as timber, concrete and steel but to name a few (Brinkman, et 

al. 2011). This pressure on the world’s resources can be attributed to the greater 
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demand for infrastructure, housing, utilities, factories and businesses, due to the rise 

in population and the attempt to accommodate it, particularly in developing countries 

(Gunhan and Arditi 2005). It has also been found that globally it is becoming 

increasingly more common for citizens to move towards large towns and cities, and, 

for the first time in history, the number of people living in urban areas exceeds the 

number of people living in rural areas by the year 2007 (Li, et al. 2007), therefore 

reinforcing the creation of high density urbanisation within and around large 

conurbations located globally.  

Within recent times, the management of materials has developed substantially; a point 

which resonates within the construction industry. Such practitioners as Vrijhoefa and 

Koskela (2000), Akintoye, et al. (2000) and Bowersox and Closs (1996) all consider 

logistics and supply chain management in the construction sector. Within the remit of 

supply chain management, Agapiou, et al. (1998a), Akintoye, et al. (2000) and 

Voordijk, et al. (2000) all concur that this aspect of material management is 

fundamentally important to the overall management of material both in the delivery 

to, unloading, transportation on-site and final placement within the project in 

question. However, with the vast majority of those highlighted, they concentrate on 

the aspect of the delivery of materials around site, where research has neglected to 

review the aspect of the delivery of material to site; thus a dearth in knowledge 

emerges where a lack of knowledge and understanding emerges in the management of 

this process in urban environments, where spatial limitations are present. Through 

effective supply chain management, there is a necessity not only to manage the 

delivery of materials in and around site, but also the management of the numerous 

stakeholders in the coordination of the resources to acquire and deliver the materials 

to site (Swaminathan, et al. 1998).  

To this end, this study aims to investigate the challenges of urban development and 

the management of the supply chain to site. It will encompass new issues which are 

specific to urban development and supply chain management within the capacity of 

confined site municipal developments and the congested surrounding urban 

environment. Previous studies in relation to materials management are largely 

restricted to the confined site aspects, (Morana and Gonzalez-Feliu 2010; Spillane, et 

al. 2011), where the urban development aspects acting on the supply chain are 

included, but not investigated in detail. In addition, the perspectives of the contractors 

are more widely investigated in the literature surrounding this topic (Spillane, et al. 

2011), where the viewpoint of suppliers is neglected and void of investigation. The 

objective of this research is to document and highlight the importance of and benefit 

of effective stakeholder collaboration, thus resulting in increased effectiveness and 

efficiencies between the various parties concerned. The results illustrate that through 

full cooperation from all industry partners around the interaction of suppliers and 

contractors collaborating together, timely and economical delivery of materials to site 

can be achieved. With high density urban environments evident in towns and cities 

around the world, this creates additional complexities for the construction industry 

supply chain. With this increase in urban development brings new challenges for 

those responsible for the delivery of inherently complex and intrinsically difficult 

projects and working relations, with additional complications in the pursuance of 

successfully completing detailed projects within an urban environment. 

URBAN DEVELOPMENT AND SUPPLY CHAIN MANAGEMENT 

The demand on urban infrastructure has reached and in some cases, exceeded the 

threshold of usage. Regardless of location, existing urban infrastructure is in urgent 
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need of revitalisation and redevelopment (Bourne 2010). Many urban centres rely on 

poorly designed, inadequately maintained or inappropriately utilised facilities that are, 

in many cases, more of an impediment to growth than a catalyst for development. 

Bloom and Khanna (2008) rightfully articulate that urbanisation can be a catalyst for 

productivity, development and growth, resulting in further progression and expansion 

of urban centres. With the population explosion evident worldwide resulting in urban 

areas swelling as a result, there too come difficulties in the management of the 

development and progression of such environments (United Nations 2010, 2012). 

With the continued unrelenting development of these urban centres (Roberts and 

Sykes 2000; Jones and Evans 2008), thus resulting in the subsequent rise in 

redevelopment and expansion, coupled with the supplementary complexities 

associated with construction projects in urban areas, this will result in increased 

problems which the supply chain interface in the delivery of material to the various 

sites located in and around the numerous conurbations under development. Sears, et 

al. (2008) succinctly articulates the importance of supply chain management within 

urban environments but again reviews this process from the aspect of the contractor 

while neglecting the perspective of the supplier and their interaction to the process. 

Naturally, the larger the urban area, the greater the complexities in managing the 

successful delivery, off-loading and ultimate relocation process of material deliveries 

to site. The difficulty in this process is exasperated where larger sized developments 

are located within an urban setting, as well as the larger volume of construction 

materials required, combined with the potential lack of storage space on-site, where 

clients insist that the available footprint of a building is maximised in order to exploit 

the potential return in revenue obtained through capitalising on the available space 

(Jones 1995). Recently, for such large-scale developments in highly urban areas such 

as London, there has been a focus on utilising Construction Consolidation Centres in 

order to achieve the successful delivery of materials. It is generally accepted that the 

use of such centres would operate as a distribution centre for construction materials 

and other equipment used on construction projects within a pre-assigned radius. 

Importantly, it is not a warehouse for the long-term storage of materials, but acts as a 

short-term holding or transshipment point (Peter Brett Associates 2007), as depicted 

in Figure 1 (Constructing Excellence 2006). 

 

Figure 1: Construction Consolidation Centres 

With many urban confined site environments, the location of the site entrance or the 

site itself can be an issue. The role of logistics management and supply chain 

management are essential in the management of materials, as is the location of the site 

entrance, both prior to arriving on-site and during the delivery and unloading process. 
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The ability to design and accommodate adequate logistics management plans, site 

layout plans and materials management plans are all essential in the management of 

the transportation of materials both unto and around site (Spillane et al., 2011). This 

highlights the importance of pre-planning and collaboration between site layout, 

material delivery and supply chain management between the various stakeholders. 

METHODOLOGY 

In order to address the dearth of knowledge present while also providing a reasoned 

discussion and objective conclusion to the research in focus, a sequential qualitative 

methodology is adopted as follows. 

Review of the literature 

In order to identify and clarify the numerous factors for consideration in this study, a 

desk based exhaustive critique of the literature is undertaken, including books, 

conference proceedings, peer reviewed journal papers and various websites, but to 

name a few. This provids the foundation on which the research can move forward to 

the interview process, providing the researcher with a thorough grounding on the core 

points in review, while also providing an opportunity to clarify any of the factors 

identified via the interviewees questioned. 

Industry focused interviews 

To assist in the development and confirmation of the factors for consideration, a 

contractor and supplier located on two different projects within an urban environment, 

are interviewed. In each of the cases, the participants are chosen based on selective 

and convenience sampling of confined construction sites located within urban context. 

Each of the participants works closely together on their respective projects and 

therefore has an identifiable cohesion in the relevant issues pertinent to each of the 

case studies in question. Each of the interviewees in question are located within 

Northern Ireland and both sets of contractors and suppliers were currently engaged on 

two different city centre projects, each with its own characteristics, but both confined 

construction projects within an urban environment. Each of the contractors is 

interviewed on-site and their respective suppliers interviewed at their corresponding 

distribution centre. On average, the interviews took forty five minutes, where a semi-

structured approach is adopted, to aid fluidity and avoid restricting the direction and 

content in discussion. Each of the corresponding interviews is analysed using 

cognitive mapping to aid in the dissemination and articulation of the key points within 

each of the respective interviews. On completion, both the contractors and supplier 

data is pooled into an overall cognitive map for further analysis and discussion. This 

process is undertaken using cluster analysis, where a model is scrutinised and a core 

list of factors identified based on similar links between concepts. Hieset analysis is 

also introduced where the root concepts within the overall map are identified.  

DISCUSSION  

On review of the factors identified in the literature, compounded and articulated 

further by the comments of the contractors and suppliers interviewed, it is possible to 

decipher the overall contractor and supplier cognitive map using both cluster and 

hieset analysis accordingly. A number of core issues and strategies resonate 

throughout both sets of data and are consolidated and detailed respectively. 
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Lack of storage/offloading space to accommodate deliveries 

The first aspect for consideration encapsulates the core issues in the management of 

material delivery to site within an urban, confined construction site. Within this 

context, a number of core issues emerge and are discussed, based on the review of the 

literature and case study interviewees questioned. The first aspect for review is the 

lack of offloading space in the vicinity of an urbanely located confined construction 

site. Agapiou, et al. (1998b) appropriately highlights the importance of logistics 

management in the material coordination process from the flow of materials from 

suppliers to those on-site. With such difficulties, all of the interviewees approached, 

all concur that this is of significant strain in the management of material delivery and 

more importantly, safe and effective material offloading, were public interaction 

makes the process even more perilous to all concerned. To mitigate such issues, the 

contractor based interviewees highlight the importance of pre-empting deliveries in 

order to put accommodation measures in place to alleviate such concerns. 

Subsequently, suppliers also acknowledge the difficulties faced and agree that 

effective management and information transfer, in conjunction with having 

experienced and adequately trained delivery drivers employed, as being at the heart of 

the evasive approach to the issue. 

The second core pointed noted in the analysis of the interviewees, specifically with 

regard to suppliers, is the issue of a lack of storage or hard standing space at or in the 

vicinity of the offloading bays of urban, confined construction sites. Again, with 

spatial restrictions present in and around the vicinity of many urban developments, the 

difficulty in the accommodation of deliveries to site requires constant management 

interface and proactive interaction to maximise the efficiency of the delivery process, 

thus minimising the contact time spent by delivery drivers and contractors outside the 

perimeter of a construction site. 

Mutually agreeable delivery schedules outside peek congestion times 

One of the first and most pertinent factors identifiable in both sets of data is the need 

for mutually agreeable delivery schedules between contractors and suppliers. This 

factor is closely linked to ‘reduction of material delivery delays’ where all of the 

parties questioned acknowledge that the agreement process revolves around this 

premise, with a view to ‘scheduling deliveries outside peak congestion times`. 

However, Hancher and Taylor (2007) also acknowledge that this process is not 

always trouble free, due to the difficulties of effective and safe material handling by 

operatives and the interaction with the public. Assaf and Al-Hejji (2006) compound 

the difficulties of material management, specifically on large construction projects – 

many of which are often located in large urban centres. In relation to the aspect of 

mutual agreement and co-operation, Ala-Risku and Kärkkäinen (2006) identify that 

one of the key solutions to achieve and maintain successful material delivery in 

construction projects, is transparency of material availability. Furthermore, once 

delivery has been agreed, the interviewees all concur that all parties must document 

and adhere to strict delivery protocol, to maintain a strict delivery schedule. This is 

essential in the management of deliveries where spatial constraints are ever present 

and where the previous point documents the plethora of issues in the delivery and 

offloading process on sites within urban locations. 

To counteract such grievances Akintoye (1995), among others, highlight the use of 

Just-In-Time material delivery based on stakeholder engagement and consent as to the 

delivery requirements agreed. But in order to ensure that this methodology is 

effective, it is essential that it is supported by efficient lines of communication. 

Worley and Doolen (2006) justify the importance of communication while Gillard 
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and Johansen (2013) articulate the importance of this aspect within the remit of 

construction project management. 

CONCLUSIONS 

With the continued redevelopment and expansion of urban centres articulated, in 

conjunction with the importance of the supply chain management process, the issue of 

getting the plethora of materials successfully onto site emerges and the importance of 

this research is compounded. On conducting a qualitative research methodology, a 

number of critical success factors emerge and are consolidated as follows; Lack of 

storage/offloading space to accommodate deliveries, and mutually agreeable delivery 

schedules outside peek congestion times. Where both on-site management and 

associated suppliers within urban environments interact, it is suggested that they 

identify the onerous difficulties in the lack of space for storage and offloading of 

materials in their delivery schedules. On-site management must be proactive and pre-

emptive in the management of the set-down areas to accommodate such deliveries to 

site. This also suggests that suppliers strictly adhere to delivery schedules and 

timetabled distribution agreements with their various contractors, in order to assist the 

process of proactive on-site management to mitigate or eliminate such issues from 

emerging. To mitigate the various issues highlighted, the core strategy encouraged is 

the need to ensure that mutually agreeable delivery schedules outside peek congestion 

times are implemented, to maximise the efficiency of the delivery process while also 

considering the lack of space for contractor and supplier interactions. 

Based on this preliminary study, a number of core recommendations emerge. Centred 

on the comments made by those questioned, it is essential that an efficient and 

updated delivery schedule is agreed, monitored and controlled by the various 

stakeholders in question. From this research, further investigation is necessary, 

particularly where both suppliers and contractors are questioned in unison through a 

focus group environment, to enable further detailed discussions, synergistic 

interactions and the identification of supplementary information to support the 

findings herein. As documented throughout, with the continuous development of 

urban centres and the maximisation of space within our confined construction sites, 

both contractors and suppliers are encouraged to adopted the points noted in the 

proactive management of the supply chain and the delivery of materials to site. Where 

such recommendations are acknowledged, it is envisaged that the delivery process of 

materials to site would be streamlined further, resulting in less waste, reduced 

interactions with the public and further refinement of the project schedule, thus 

increasing the probability of projects being completed as programmed. 
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