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ABSTRACT  

The Construction industry is a complex sector that often resists change when confronted with disruptions 
associated with the procurement of construction materials. Each construction project is unique involving a wide 
range of parties and activities that cause high market and process fragmentation. This study investigated the 
influence of supply risk on the procurement function of the construction industry in KwaZulu-Natal, South Africa. 
A qualitative research design was adopted in this article, employing NVivo 11 for thematic analysis. The study 
found that supply risks are extremely prevalent with adverse effects on the construction industry, as risk 
exposure leads to the inability to complete projects on time. The managerial implication and suggestions for 
further research are discussed in this article. 
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1. INTRODUCTION 

The construction industry is a multifaceted industry that is complex and challenged with 

numerous risks (Ferreira & Kharlamov 2012:1). Construction projects have increased the 

need for collaboration among the different role players due to a rapid rise in uncertainty, time 

pressure and complexity (Laedre 2016:689). The industry is notorious for its claims and 

counter claims, budget overruns, project delays due to supply disruptions which are 

attributed to underperformance and to low revenue intake (Cheng, Li, Love & Irani 2013:66). 

This results in imbalance within the supply chain which leads to project delays and excessive 

costs (Cooper, Grey, Raymond & Walker 2014:228). The construction industry is of vital 

importance, especially today, where consumer demands have increased when compared to 

the past. The rise in consumer trends brought about by developments in information 

technology has increased consumers consciousness in demanding the right product, at the 

right time, at the right place, and of great quality (Mbachu & Nkado 2017:39). Construction 

companies are expected to meet these increased demands by ensuring that they have the 

required components, materials, and parts to satisfy consumer demands. Difficulty in 

meeting these expectations could have a great impact on organisations who fail to protect 

against risk (Giado 2012:214). Collaboration is essential for the success of construction 

projects; the project participants are realising that sharing of knowledge and information is 

one of the key elements of a successful contractual relationship (Rahman, Endut, Faisol & 

Paydar 2014:415). Relationships amongst role players can be cut-throat and aggressive. 

Thus, maintaining customary purchasing procedures could result in disruptions of the 

procurement process (Eriksson 2015:3). A change of procurement procedures is prompted 

by a client’s habitual behaviour (Potts 2014:219). While purchasing processes require to be 

tailored to improve the execution of various project objectives, customers tend to choose 

procurement procedures that they are accustom to dealing with, irrespective of any 
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diversions between projects (Rezakhani 2012:4). Disruptions caused by exposure to supply 

risk disturb the standard course of goods and materials in a supply chain (Agwata, Kwasira 

& Kihara 2017:10). Such disruptions can have undesirable consequences for the 

organisation’s operations. Supply risks may result in production disruptions; hamper 

productivity, and capacity utilisation (Mills 2015:245). The construction industry is an 

important part of the economic backbone of many countries, often accounting for 7-10 

percent of the gross domestic product (Okmen & Oztas 2012:204). This study aims to 

identify supply risks that hinder the procurement function from purchasing the required 

materials and their effect on the completion of the construction project. 

2. REVIEW OF RELATED LITERATURE 

This section provides an overview of scholarly articles on the South Africa construction 

industry. The review of literature provides perspectives on the construction industry supply 

chain, procurement in construction firms and on the supply chain risks. 

2.1 The South African construction industry 

In the democratic South Africa, the construction industry has gone through immense change 

which was a result of development since the Apartheid era when it was controlled by policies 

stemming from the racial divide and sanction which restricted the industries growth (Huang 

2015:347). According to Banaitiene and Banaitis (2013:7), the construction industry is the 

largest global consumer of resources and raw materials. Minister Gigaba (2015) stated that 

the government considers the construction sector as part of the country’s economic fiber, 

however the sector is threatened by major delivery challenges, and these challenges stem 

from procurement challenges. This is evidenced by the increase in financial challenges, 

complexity and size of the construction projects, the impact of changes in information 

technology and associated changes in work, and the company’s political and social 

considerations (Gould 2012:11).  

 

Risk originates from the uncertainty which is intrinsic to any construction project. Each risk is 

related to a cause, and to an effect as well as to the likelihood of the risk event occurring. 

South African construction projects can be very multifaceted and loaded with uncertainty and 
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risk (Okmen & Oztas 2012:203). Perry and Hayes (2012:505) stated that risk and uncertainty 

can potentially have detrimental consequences for construction projects. Risk analysis and 

management must constantly be featured in the management of construction projects in an 

effort to deal with uncertainty and unexpected events and in order to deliver projects 

successfully (Mills 2015:248). The lack of transparency, information sharing, and trust in the 

construction industry is what makes risk management a crucial but difficult task (Aloini, 

Dulmi, Mininno & Pastore 2015:496). Risks may include supplier bankruptcy during the 

project, natural disasters, or political changes that could cause a consequent supply 

disruption to threaten this sector (Cheng et al. 2013:67). While there are standard strategies, 

construction projects are often developed in remote conditions with geographically distant 

suppliers where the logistical infrastructure is highly undeveloped (Arantes, Ferreira & Costa 

2015:408).  

The South African construction industry faces challenges of a struggling rand where the 

fluctuating value affects the price of construction materials and this affects profitability, this 

contributes to the skills shortage, and to the reoccurring challenge of collusive tendering in 

the public sector which prevents fairness in competitively pricing bids from companies and 

negatively affects the reputation of the industry (Ferreira & Kharlamov 2012:6). South Africa 

will soon realise an increase in social infrastructure spend by the government in housing, 

schools and towards the building of roads due to the country’s National Development Plan 

which seeks to bring hope in terms of job creation and economic activity for the sector. 

2.2 The construction supply chain 

Supply chain management is the key social and economic activity in every country (Aranties, 

Ferreira & Costa 2015:408). The construction industry is a major contributor to increased 

Gross Domestic Product (GDP) levels (Bildsten 2016:38). The utilisation of supply chain 

management processes on the construction industry is vital for construction companies to 

improve their effectiveness and efficiency in competing with rival firms (Ritchie, Bob & 

Brindley 2012:303). To organise the supply chain successfully, the company must have 

knowledge of the work break-down structure, the description of services, logistics, 

organisations, activities, information, and resources that transform raw materials into finished 

goods (Sheffi, Yossi & Rice 2012:42).  
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To acquire a contract to commence a project, the construction company is required to 

develop a design for the project, and then prepare a tender figure which then needs to be 

evaluated and approved by the client (Kishan, Bhavsar & Bhatt 2014:834). A construction 

supply chain requires the integration of multiple disciplines including procurement, scope 

management, risk management, and quality management in order to build the project to 

consumer expectations. (Chopra, Sunil & Sodhi 2012:56). The construction project plan 

must also determine the lifecycle of the project (Zou, Zhang & Wang 2013:5).  

The construction industry involves making complex decisions as every building project has 

different and unique requirements, which require different unique solutions (Hatush & 

Skitmore 2012:105). Establishing an efficient supplier selection process is of the utmost 

importance as projects are sometimes developed by a team of suppliers and contractors that 

have never worked together before which can lead to potentially facing supply risks due to 

unsatisfactory supplier performance (Stephenson 2016:6). Construction is a spectrum of 

activates with many complex characteristics and it includes a variety of projects that vary in 

sizes, types, and specification (Kishan et al. 2014:831). A supply chain in the construction 

industry is not linear and simplex, instead it is complex as the markets and supply chain 

needs to be integrated into the construction company so that they can meet the 

requirements of the clients’ expectations (Renault & Agumba 2016:3).  

2.3  Procurement in the construction industry 

Kidd (2012:2) states that procurement is the company’s management function that 

guarantees sourcing, identification, management and access of the materials that the 

company requires or may require in order to accomplish its objectives. Croux (2016:3) 

indicated that company’s must pursue a strategic approach to purchasing, this improves 

effectiveness and efficiency in the company’s operations as well as increasing profit through 

effective transactions, cost reductions, sourcing, and standardised purchasing processes. 

Procurement systems are categorised into traditional and non-traditional systems (Murphy 

2013:5). The most utilised method is the traditional method of procurement (Cox 2013:2). 

Traditional contracting is the separation of design and construction utilising a lump-sum 

contract (Kearney 2015:5). Traditional contracting has weaknesses, as all other procedures 

of procurement do, however the construction industry has used it for years and it has 
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become the most understood method (Ozovehe 2017:6). According to Potts (2014:219), the 

traditional process is the construction company’s ultimate strength - the designer is 

accountable for design and the contractor for execution, so accountability for management of 

subcontract packages lies with the contractor. While complications will unavoidably arise, as 

with any procurement system, the traditional method sees the parties knowing where they 

stand, and who has responsibility for what (Flanagan, Norman & Chapman 2016:264). 

Bildsten (2016:38) indicates that the Design and Build method of procurement is a common 

method that customers choose, as the risk mostly lies with the contractor and the procedure 

is fairly easy to comprehend. South Africa has established a system of procurement, called 

targeted procurement to rectify imbalances in business ownership patterns that arose from 

the apartheid era in the construction sector to enable procurement to be utilised as an 

instrument of social policy in a quantifiable, auditable, verifiable, and measurable manner 

(Waterhouse 2015:21). A non-traditional procurement system is a varied contemporary 

procurement system that does not merely consider construction and design, but also 

considers operating, facility, and financial management (Mbachu & Nkado 2017:45). Huang 

(2015:348) state that the non-traditional procurement system is showing signs of being 

effective in overcoming the hurdles intrinsic within the traditional procurement system. 

Regardless of the positive qualities related to the non-traditional procurement system, it is 

still insufficiently refined to permit a conclusion as to what are the correct procurement 

systems for a building project (Long 2017:6).  

According to Renault and Agumba (2016:1), for the customer to attain a constructed 

building, tenders from procurement systems are requested. Open tendering is a process that 

permits almost any contractor to submit a tender for the work; this procedure involves either 

the customer or consultant of the customer placing a public advertisement which gives a 

short description of the project (Oluchi 2012:4). Selective tendering entails the customer 

preparing a short-list of contractors that are notorious for having the fitting credentials to 

carry out the project successfully. Those contractors who wish to be listed are then 

requested for further information regarding their financial standing, relevant experience, 

resources at their disposal and technical competence and pre-qualifying contractors who are 

on the list are invited to tender (Ozovehe 2017:4). The selection of designers is normally 
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regularly based on a mixture of previous working relations, conceptual design, fees, and 

track record (Weele 2015:13). Negotiated tendering is applied in numerous contexts; 

however the crux is that tenders are attained by the customer inviting a single contractor of 

choice to submit a tender for a project (Mbachu & Nkado 2017:45).  

Langkos (2015:8) argues that partnering is the best way of taking on all kinds of construction 

projects, including refurbishment and maintenance, new buildings and infrastructure, and 

alterations. Long-term (strategic) partnering commitments show the true benefits of the 

procurement method, while short-term (project-specific) partnering was also shown to be 

highly valued on individual projects (Fenson & Edin 2012:11). The principles of partnering 

comprises mutual objectives, overall improvement in performance, and decision-making 

procedures (Kennedy 2015:1). Public procurement involves the buying of goods and 

services by government organisations and is regulated by the Constitution of the Republic of 

South Africa Act 1996 (Tucker & Gilfillian 2013:2). The private sector comprises privately run 

organisations. Although private and public organisations have some procurement 

similarities, there are vital differences (Eriksson 2015:15).  

2.4  Supply chain risks 

Today, supply chains are risker than they have ever been. This is due to the pace of growth 

and innovation, stronger competition, lean operations, Just In Time (JIT), short product life-

cycle, globalisation, fewer vendors, scarce resources, changing demands, advancing 

technologies, and more stringent requirements (Norrman, Andreas & Jansson 2015:344). 

There are two sides to supply chain risks; procurement and supply. Procurement risk is 

defined as the possibility of failures in a procurement process (Harland, Brenchley & Mulde 

2013:18). Procurement risk includes; cost, quality, fraud, and delivery (Hatush & Skitmore 

2012:106). Kolenko (2016:26) states that risk in procurement is measured from a 

transactional point of view where risk management is dedicated to things that can go wrong 

in the procurement process. This transactional point of view is concerned with actions that 

may contribute towards failure to comply with the required procurement process, inadequacy 

of the procurement process to achieve the commercial outcome, and a break down in the 

procurement process (Sim & Pabala 2012:18).Companies OFTENoverlook procurement 
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decisions, and this may lead to major difficulties in completing the project (Martindale 

2015:49).  

A construction company faces many challenges, which include discontinuity and disruption 

in the supply of essential materials, unavoidable increases in project costs and in unit costs 

of purchased materials, both immediate and long-term loss of power and impact on 

relationships with essential suppliers, inability to  meet customer demand, procurement 

functions that do not support organisational objectives, factors that weaken a company's 

ability to respond with speed and agility to meet changing circumstances, opportunity for 

fraud and corruption during the tendering process, and negative impact on reputation in the 

market place (Ritchie, Bob & Brindley 2012:304). Fundamental challenges during 

procurement in the construction industry comprises of external factors such as labour, safety 

or other laws, nuclear pollution, supersonic bangs damage due to war, government policy on 

taxes, industrial disputes, and malicious damage to property (Teresa, Blackhurst, 

Vellayappan & Chidambaram 2015:8). These challenges often give rise to procurement risk 

in the company (Muelbrook 2012:103). Speculative risk is something which can be allocated 

in advance as decided by the parties in the contract (Seifbarghy 2014:3). This may involve 

loss of time and money, as a consequence of exceptionally adverse weather, unforeseeable 

shortages of labour or materials, unexpected ground conditions, and other similar difficulties 

beyond the control of the contractor (Zsidisin & Smith 2015:3).  

Supplier-related issues that occur during procurement can cause risk for the business. Perry 

and Hayes (2012:499) states that while supplier issues are a challenge for professionals 

they cause purchasers the biggest headaches by far. Over 40 percent of purchasers 

surveyed mentioned supplier issues as their number one challenge, whether it’s finding the 

right suppliers to purchase from or getting them to perform as anticipated. Of all the 

challenges procurement professionals face with suppliers, finding the right one was 

considered the greatest challenge (Rezakhani 2012:4). Regardless of whether the company 

is searching overseas or not, identifying suppliers who could deliver the materials they need 

according to their specifications was a struggle (Seifbarghy 2014:2). Once they identified the 

right suppliers, establishing a relationship seems to be a challenge (Vakharia & Yenipazarl 

2014:250). According to Willis (2012:2), deciding on the right selection criteria, finding the 
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relevant supplier information, and collaborating on supplier evaluation were all named as 

challenges in purchasing. Other common challenges included difficulty in upholding a stable 

supply while meeting high quality standards and monitoring supplier performance over time 

(Norman, Andreas & Jansson 2015:434).  

According to Zou et al. (2013:11), supply risk is defined as the recurrence of significant or 

disappointing failures with inbound goods. Meulbrook (2012:103) defined supply risk as that 

which undesirably affect inward flow of any type of resource that inhibits operations from 

taking place. Materials are required to complete a project, prices of materials may be 

unstable and the availability of the material for the lifespan of the construction project cannot 

be assured and this gives rise to supply risks for the company (Vorst & Beulens 2017:411). 

The degree to which risks are shared among all stakeholders in a construction project is 

ruled by the procurement strategy selected and by the content of the contract (Temkin 

2015:9). Contract conditions often make it a contractual obligation to have insurance cover 

against these risks (Flanagan, Norman & Chapman 2016:252). Kearney (2015:6) states that 

although disruptions are inevitable, the procurement function is not equipped to respond. 

Organisations that can quickly identify diagnose and resolve these problems and issues will 

be in the best position to survive (Ritchie, Bob & Brindly 2012:305). 

Supply chains are one away of addressing major disruptions as managing risks have fallen 

to the bottom of the list of priorities. Overlooking the importance of managing supply 

disruptions, places the procurement activities in a vulnerable position in today's weak 

geopolitical and economic environment (Seifbarghy 2014: 3). Knight (2015:4) says that 

managing risk is an essential component of effective and efficient management in the 

construction industry. Companies should guarantee that managing risk is in the performance 

management plan (Mills 2015:246). Managing supply risk from the early stages of the 

construction project, where important decisions can be influenced is crucial (Okmen & Oztas 

2012:206). The benefits of the risk management process involves identifying and analysing 

risks, the improvement of construction project management processes, and the effective use 

of resources (Zaghloul & Hartman 2013:419). According to Abdou (2012:3) managing risks 

in construction projects has been recognised as an important factor in the process to meet 
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anticipated construction project objectives in terms of time, cost, quality, safety and 

environmental sustainability. 

3.  RESEARCH OBJECTIVES 

The article is based on a research project which aimed to determine the challenges faced in 

the procurement of construction material in South Africa construction industry. The study 

was guided by the following objectives: 

• To explore the prevalence of supply risks in the procurement of construction 

materials: 

and 

• To examine the impact of supply risks on the procurement of construction materials. 

4.  METHODOLOGY 

This study employed a qualitative approach to achieve the objectives of study. In a study of 

this nature, expert opinions on the subject matter of investigation are sacrosanct. A 

qualitative approach was found appropriate to be able to gather detailed relevant information 

about the construction industry in KwaZulu-Natal, South Africa (Sutton 2015:196). Adopting 

a qualitative approach presented an avenue to explore the supply risks in the procurement of 

construction materials and the effect on the supply chain. This justified the adoption of 

purposive sampling, a type of non-probability sampling technique to select experts in the 

construction industry in KwaZulu-Natal with sound knowledge in procuring construction 

materials. 

The study was conducted in Durban, in the province of KwaZulu-Natal in South Africa. 

Samples were drawn from two construction firms located in the Durban Metropolitan Area. 

The difference between the firms sampled was that one falls in the category of small, 

medium and micro-enterprise (SMME), while the other is a large enterprise. The SMME is 

only engaged in private projects, while the large enterprise does private and government 

projects. The dichotomy enabled the researchers to compare data between a small 

enterprise where the owner is more likely to be involved in all aspect of the business, and a 

large enterprise where purchasing is separated from the other operations. The Chief 
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operating officer of the SMME category and the procurement manager of large enterprise 

were purposively selected for interviews. 

5.  RESULTS AND DISCUSSION 

This study investigated the impact of supply risk in the procurement of construction materials 

in KwaZulu-Natal, South Africa. The major themes that emerged from the qualitative data 

collected on the impact of supply risks on the procurement of construction materials includes 

lack of criteria prioritisation, lack of information sharing and problems regarding quality, risks, 

supplier selection, tenders and time. Figure 1 represents and makes use of the word ‘child’ 

as a requirement label generated by NVivo 11 software and does not have any significant 

implication. 

Figure 1:  Supply risk in the procurement of construction materials 

 

 

Source: Researchers own  

Throughout the participants interviews it was evident that time was a priority and that supply 

risk and time are positively correlated. Delay of materials to the construction project site 

increases the timeline for completing the project, thus having a direct impact on profit as 



NF DYILI 
IO GANIYU 
N MAHLOBELANA 
S SAIHESH 
A NAICKER 
 

The Influence of Supply Risk in the Procurement of 
Construction Materials 

 

 

 

 
Journal of Contemporary Management 
DHET accredited 
ISSN 1815-7440 

 
Volume 15 

2018 
Pages 18-36 

 
Page 12  

 

 

 

additional funds will need to be utilised to acquire the supply to site on time. Speeding up 

transportation incurs additional cost and waiting until the materials are replaced results in 

waste. 

Various statements from the interviewees highlight just how significantly nepotism may 

negatively affect the outcome of projects and results in supply challenges faced by the 

construction company. Suppliers selected based on friendship are potentially incompetent in 

producing materials that meet the requirements of the projects. The supplier may deliver the 

materials late which will result in the delay of the project, or the supplier could undercut costs 

and deliver materials of inferior quality which will impact negatively on the company’s 

reputation. 

When interviewees were asked if location is a key factor in selecting suppliers, it was found 

that companies neglect the importance of determining whether or not suppliers are available 

in their region when accepting a tender bid. This has a major effect on supply risk as there 

may be no supplier available to supply the materials for the project. The company will have 

to spend large amounts of money on suppliers from abroad or from a location that is not best 

positioned, thus the company is then subjected to long lead time. 

Interviewees did not prioritise their material procurement. Prioritising purchasing decisions 

into categories makes purchasing more efficient and can minimise supply risk. The lack of 

criteria prioritisation can affect the outcome of the project. Material categories determine the 

type of relationship to form with a supplier.  An empirical study conducted by Safa, Shahi, 

Haas and Hipel (2014:64) revealed that the complex global market has resulted in a robust 

mechanism, which covers all facets of material procurement. When the procurer categorises 

items and undertakes different strategies based on those items this could ensure a 

continuous flow of supply until the project is complete (Safa et al. 2014:69). 

Respondents emphasised that lack of information-sharing creates major problems in the 

completion of projects. Lack of information causes misinterpretation as suppliers present 

little information to win the tender thus leading the construction company to make 

assumptions about unclear information. Information such as delivery and quality. When the 

materials do not meet the requirements of the project, the construction company will have to 

spend additional time and money to get new materials increasing costs and project delays. 
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Suppliers may not disclose their work load as they will want to win the tender and may fail to 

deliver materials on time as their schedules are not efficient. 

From the interview responses, it appears that risks can be divided into three categories; 

financial, reputational, and operational. Interviewees were clear in stating that the depth of 

supply risk has an effect on these aspects which are interlinked and interdependent on each 

other. 

Interviewees indicated that poor quality is directly linked to supply risk. Should the company 

select a supplier that is incompetent and who produces materials that are defective, this 

would delay project completion as the company will have to wait for materials that meet the 

standards of the project being built. 

The interviewees spoke a lot of how, when undertaking tenders, companies’ often cut their 

prices and minimises costs so that the government or private companies award the company 

the tender. This has a direct impact on supply risk as quality is often lowered which will result 

in defective materials. Selecting incompetent suppliers who cannot deliver materials that 

meet the requirements of the project increases supply risk (Chin, Tat & Sulaiman 2015:675; 

Yan, Chien & Yang 2016:4). 

6.  LIMITATION AND DIRECTION FOR FUTURE RESEARCH 

This study is limited to the province of KwaZulu-Natal, South Africa employing a qualitative 

approach for data collection and analysis. There is a need to conduct a similar study in other 

provinces in South Africa using a mixed methods research design. In addition, the adopting 

of purposive sampling technique requires the need to conduct a similar study, which will 

employ other forms of data gathering to validate the findings of this study.   

7.  RECOMMENDATION 

To prevent risks due to time, the contractor ought to create contract provisions and project 

processes to create a clear expectation of the temporal requirements for planning, 

producing, and managing the project. There is a need for the contractor to develop a claims 

avoidance and mitigation system to help in the resolve of possible disagreements especially 

those involving schedule and cost overruns. A smart claims avoidance and mitigation 
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program includes: reviewing contract documents to find possible risk areas and 

understanding how they can be managed and resolved, ensuring that crucial claims 

avoidance provisions and procedures are included in the contract documents; preparing staff 

for established processes for the areas in which claims are prone to arise; developing an 

initial warning system; establishing a steady response to potential claims, and 

recommending techniques to avoid, identify, analyse, mitigate, and resolve claims; 

periodically establishing the value of the avoidance and dispute resolution procedure 

through a claims surveillance program; notifying management and the project team via a 

periodic reporting system; guaranteeing that everyone is in agreement with the plans, 

actions, timeline, and results being produced; and understanding of the advantages and 

disadvantages of the project delivery system used, as well as the obligations, roles, and 

responsibilities accepted or rejected by the involved parties.  

The contractor ought to create an awareness of the important contract provisions that could 

cause disagreements, delays, and cost overruns. The contractor should create and maintain 

a summary entitlement analysis using scheduling software that holds each supplier 

responsible for their task. A flexible schedule should be developed where all parties involved 

are able to meet scheduled dates without delays. 

A vital stage in the supplier management process is establishing an audit and assessment 

program. The article recommends that the contractor should always conduct due diligence 

before the contract is signed to check that the supplier does not have any major compliance 

or quality system failures that could affect the company’s ability to build top-quality projects. 

Another reason to do an audit in advance is to comprehend the supplier’s strengths and 

weaknesses before the relationship becomes official. Even after the contract is signed, the 

contractor should continue auditing, basing the occurrence of the audits on the reputation of 

the supplier. To determine the frequency, all suppliers should be grouped according to the 

level of risk or importance. This arrangement will aid the contractor to be smarter and more 

effective with the materials and place a greater focus on the important, high-risk suppliers, 

while continuing to monitor second-tier suppliers. Beyond an established audit program, the 

contractor ought to monitor and evaluate each supplier’s performance. Through this, 

contractors can track positive or sustained strong performances, as well as negative trends.  
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8.  CONCLUSION 

This article contributes to existing literature on purchasing and supply management. The 

practical implication of the study is drawn from the analysed data. Construction companies 

can minimise or mitigate supply risks through, better time management, improved supplier 

selection strategies applied to the increasing suppliers in the country. Criteria prioritisation, 

information-sharing, selecting vendors in different geographic regions who supply through 

secondary ports, quality assurance, quality control, a risk management plan, and efficient 

tendering processes. Construction companies may use the recommendations to help 

counteract supply risk and make their procurement operations more proficient. 
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