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Glossary 

1. Supply Chain Resilience (SCR): The capability of a supply chain to prepare for, respond 

to, and recover from disruptive events while maintaining operational continuity and 

efficiency. 

2. Just-in-Time (JIT): An inventory management strategy that minimizes stock levels by 

aligning production schedules and inventory replenishment with actual demand. 

3. Supplier Diversification: A strategy involving the use of multiple suppliers to reduce 

dependency on a single source and mitigate risks associated with supply chain 

disruptions. 

4. Buffer Inventory: A surplus stock of materials or products maintained to protect 

against unexpected disruptions in supply or demand. 

5. Technology Adoption: The process of integrating advanced tools and systems, such as 

predictive analytics or blockchain, to enhance visibility, decision-making, and 

resilience in supply chain operations. 

6. Predictive Analytics: The use of statistical and machine learning techniques to analyse 

current and historical data to forecast future events and risks. 

7. Blockchain Technology: A decentralized digital ledger that ensures transparency and 

security in transactions, often used in supply chain management for tracking and 

payments. 



   

5 
 

8. Fragmented Supply Chain: A supply chain structure characterized by multiple 

disconnected stakeholders, leading to inefficiencies and coordination challenges. 

9. Public-Private Partnerships (PPPs): Collaborative arrangements between government 

entities and private organizations to finance and implement projects, aimed at 

improving infrastructure and operational efficiencies. 

10. Skill Gaps: The lack of necessary expertise or trained personnel in a specific area, such 

as supply chain management or resilience strategy implementation. 
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Abstract 

Construction industry in India has significant significance in the economy but it involves many 

risks owing to long and complicated supply chain. Such risks are worse off by natural disasters, 

fluctuations in regulations, restricted funding, and technological fluctuations. This study aims 

at establishing measures that can enhance supply chain resilience (SCR) in medium sized 

construction firms in India. With a quantitative research paradigm, data was generated from 

structured questionnaires from the supply chain respondents and the data was analysed in 

terms of resilience practices and challenges. Management techniques such as supplier 

diversification, technology, inventory and stakeholder management have been found to 

minimize disruption of supply chain. However, constraints like inadequate funding, scarcity 

of expert staff and suboptimal leverage of technology slows down the realization of these 

strategies. The study implies the necessity of finding local strategies for development, 

including regional supplier networks and cheap technologies.  
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Chapter 1: Introduction 

1.1 Research Background 

Supply Chain Resilience (SCR) is the capability of supply chains to be ready to perform the 

operations that mitigate disruptive events and then perform the required adjustments right 

after the event and in the subsequent phase. This concept is very helpful in managing risks 

and guarantying stability in uncertain and unpredictable contexts. Currently, SCR has been 

known to play a major role in the construction industry in India due to the fragility of supply 

chain and externalities associated with construction business (Hosseini et al., 2019). 

Construction industry of India is one of the largest industries influencing the development of 

economy and has a considerable stake in Gross Domestic Product and Employment. The 

construction industry is a pivotal component of India's economy, contributing approximately 

8.2% to the national GDP. It stands as the second-largest employment generator, engaging 

over 49.5 million individuals (Bhattacharjee et al., 2024). It is a humongous business that 

employs many people and impacts a large network of raw materials, workforce, 

transportation, and technology. Nevertheless, there are issues that other industries also face 

that destabilize and slow down the supply chain in the construction industry. These supply 

chains in sector are fragmented and complex and cover many dynamic interfaces of suppliers, 

contractors and other stakeholders as executed through the life cycle of the project (Cherian 

et al., 2023). Such fragmentation raises the prospect of building upheavals that can have 

macro impacts on its financial and operating performance. The outbreak of the COVID-19 

pandemic disrupted the construction sector in India and saw most of the projects being 

delayed. A CREDAI report (2021) predicted that more than eighty percent of the construction 
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projects which were under progress were affected by the lockdown, labour crisis, and 

disruption of the supply chain which cost them approximately one lakh crore rupees. 

Cutting across the Indian construction industry, supply chain management is very complex 

and usually comprises of many participants including the suppliers, contractors, and sub-

contractors. This complexity leads to a lot of avoidable problems such as inefficiency and 

delay. For instance, more 92% of industry respondents stated that material costs are a 

significant barrier to the current activity level and this figure is relatively similar to the global 

one (ET Online, 2022). 

Another important factor that needs attention is that the construction supply chain of India 

can be disrupted by such events like floods and earthquakes which are regional in nature. 

Also, inflation, fluctuation in currency value, and instability of the cost of raw materials affects 

the cost and availability of construction material. Other imperative that contributes to supply 

chain include political instability for example through change in the law, strikes and policy 

(Shishodia et al., 2022). All these factors combined enhances the likelihood of projects being 

delayed, overbudget, and less operationally efficient to allow construction firms much 

needed stability and profit. 

In this context, Supply Chain Resilience (SCR) has emerged as the decisive factor for the sector. 

SCR is the capability of a supply chain to prepare for, respond to, and minimize the impacts 

of disruptive events and resume normal operations as quickly as possible. Some of the 

resilience measures that construction firms may adopt include suppliers’ diversification and 

investment in technologies such as supply chain visibility and risk management. These 

measures can assist organisations to some extent to remain operational during disruptions 
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and with maximum efficiency (Abhishek Mojumder and Singh, 2021). Nevertheless, 

integrating SCR strategies in construction in India has been difficult because of constraints 

such as shortage of funds, shortage of skilled employees, and inadequate technology, 

particularly in some organizations. 

The current research reveals a major research gap in SCR in the Indian construction industry. 

According to the literature, most investigations of supply chain resilience consider developed 

countries where conditions of markets, rules, and physical facilities differ considerably. This 

is a key research gap especially for studies that focus on developing Indian construction sector 

resilience strategies (Ekanayake et al., 2020). Awareness of such strategies is crucial to ensure 

that specific industry leaders and policymakers devise suitable localized approaches to foster 

supply chain resiliency to improve project sustainability and support the sector’s growth in 

the long run. 

This study aims to consider the issues of medium construction companies in India and their 

specific context of supply chain risk management. The research focuses on the following 

resilience activities: supplier diversification and technology adoption The data is collected 

through structured questionnaires administered to supply chain managers. Potential bias is a 

result of questionnaires used in the research that caused subjectivity in the results; the 

research was conducted among medium-sized firms only, and thus the results cannot be 

generalized to smaller or big firms (Mukherjee et al., 2024). Despite the contributions made 

to the literature, generalizability of findings may be restricted to the Indian construction 

sector only. 
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1.2 Problem Discussion 

The construction industry has been playing an important role of supporting the economy of 

India as it contributes about 8.2% towards the GDP and is source of earning for over 49.5 

million people (CSDC INDIA). Nonetheless, the sector remains challenged by various risks 

because of its complex and fragmented supply network. These SCM networks cut across 

different contractors, suppliers, and logistical partners who are contracted to work for the 

organization and this calls for coordination (Kumar and Ramesh Anbanandam, 2019). This 

inherent complexity opens the industry to many disruptions, and hence the issues of delay, 

inefficiency, and cost overruns that define the fate of many projects. 

Internal Challenges 

There are key internal issues within the construction firms that limit the approach towards 

supply chain resilience strategies. One weakness includes lack of skilled employees also 

known as talent deficiency. The sector is particularly short of professionals with the education 

in supply chain management and risk reduction. Lack of skilled personnel is a big challenge 

for firms to anticipate, prevent, and mitigate disruptions sufficiently (Dubey et al., 2023). 

These problems are also exacerbated by technological constraints. Unfortunately, majority of 

SMEs that comprise this market are yet to incorporate valuable IT solutions like predictive 

analysis, tracking systems, and supply chain management. All these technologies are crucial 

in achieving visibility and response across operations within a supply chain (Dixit et al., 2020). 

But if it cost a lot and has very few branches, they cannot be very popular among the public. 

These problems are magnified by issues to do with financial constraints. Usually, due to the 

limited budgets, SMEs can afford to invest in measures that can increase organisations’ 
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resistance, for example to maintain stocks or diversify suppliers. This lack of funding weakens 

their ability to accommodate and restore disruptions of the supply chain (Kumar and Ramesh 

Anbanandam, 2019). 

External Challenges 

There are also external factors that explain why the sector remains vulnerable. Economic 

fluctuation affecting the prices through inflation and instabilities in the value of the currencies 

affects procurement and the general budget. This kind of economic turbulences affects the 

cost and availability of building materials thus compounding the process. In India, most work 

projects are plagued by natural disasters like floods and earthquakes that affect the project 

schedule (Singh et al., 2023). They harm structures and assets, which raises expenses and 

lengthens project delivery. Strikes, changes in political policies and regulations and their 

fluctuations, adding to the fact that political instabilities erect a huge barrier to operational 

planning and stability for construction firms. 

Such internal and external pressures underscore the importance of supply chain specific 

resilience approaches. Current models, primarily designed for mature and least volatile 

countries, fail to capture the dynamics of financial, technology, and human capital in India. 

These gaps thus must be addressed through localized strategies in order to improve 

operational productivity, minimise disruption and develop sustainability for India’s 

construction industry (Bello et al., 2024). The emerged gaps, including the absence of 

localized resilience initiatives as well as financial, technological, and human capital limitations, 

will be filled by this study. The objectives are centred on examining the practices on supply 

chain readiness such as supplier diversification and technology to formulate appropriate 
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strategies for improvement of operations and supply chain readiness in the Indian 

construction industry. 

1.2.1 Problem statement  

The fragmented nature of India's construction supply chains, combined with external factors 

like inflation, natural disasters, and political instability, creates significant vulnerabilities in 

supply chain operations. These disruptions often lead to delays, cost overruns, and 

inefficiencies that impact project execution and sector stability (Dixit et al., 2020). 

1.3 Research Rationale 

This research justification leads from the existing gap of understanding the supply chain risks 

dominating Indian construction projects and the shortage of specific construction supply 

chain resilience models. Some of the key industries of India have now become stabilized to 

maintain the economy of the country, construction industry being one among them which 

plays a consistent role in the GDP and employment. However, it stands that its supply chains 

continue to be affected by such risks as globalization and logistics, disasters, volatility, and 

unrests (Shishodia et al., 2023). These challenges cannot be tackled by the current approaches 

to resilience as they rely on frameworks introduced from developed countries that possess 

dissimilar markets, regulation, and resources. This gap highlighted the need for contextually 

grounded studies on supply chain resilience (SCR) within the sector. 

Although the awareness of the resilience strategies that were used to address the challenges 

unique to the construction industry of the country will prove very valuable. First, it will help 

construction firms to predict, control and prevent SCR incidents thus reducing disturbance to 

projects and operations in terms of extra time, cost and other inconveniences. This will lead 
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to better stability and productivity within the sector, thus witnesses improved reliability of 

the projects delivered and investors’ confidence (Narassima et al., 2022). Furthermore, the 

resilience strategies that take into consideration the constraints of available financial 

resources, technology, and skills, will be more achievable for small to mid-sized firms, which 

are predominant in the industry. 

On an academic level, this study will generate new knowledge to the area of SCR by using 

data collected from an emerging market. Again, many of the studies in the context of SCR 

have been conducted in the developed markets where the conditions are mostly stable, and 

the infrastructural and technological environment is well developed. This research will 

contribute by providing quantitative data about resilience practices in an emerging market 

context in which constraints are more apparent and environmental conditions are less 

predictable (Singh et al., 2023). The outcomes could offer a reference point by comparing how 

different SCR strategies have to be executed under varying circumstances and enrich the 

extant literature on resilience in supply chain contexts. 

Further, the findings of this study could be used by policy makers and business executives in 

the health sector. This way, the findings of the research can contribute towards creating 

practical and realistic resilience approaches in the context of Indian construction, which in 

turn can help inform useful strategies, policies, and regulations for enhancing supply chain 

resilience. These insights can prove useful to adopt resilience measures by industry leaders 

for increasing operational strength, reducing susceptibility to disruptions, and promoting 

sustainability (Malik et al., 2022). The research aims to fill the existing literature gap and 

provide practical solutions on how the construction sector supply chain can be made more 
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resilient in locations such as India and other EMs. This gap underscores the absence of 

targeted solutions that would enable the construction industry in India to successfully 

overcome resource limitations and constantly evolving market environments. As a result, this 

research seeks to fill theoretical and practical gaps by designing resilience strategies that are 

relevant to the sector and thus advance theoretical understanding and practical application 

(Shishodia et al., 2023). 

1.4 Hypotheses 

● Hypothesis 1: Supplier diversification and the adoption of advanced technologies 

positively and significantly enhance supply chain resilience in India's construction 

sector. 

● Hypothesis 2: Several challenges (capacity or financial limitations among others) 

significantly hamper the integration of resilience profiles in the construction business 

within India. 

1.5 Aims and Objectives 

1.5.1 Aims 

● To identify and evaluate effective resilience strategies for supply chains in India’s 

construction industry. 

● To explore specific challenges and propose solutions for supply chain resilience, 

highlighting key factors such as cost-effectiveness, adaptability, and efficiency. 
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1.5.2 Objectives 

• To analyse resilience practices across medium-scale firms (by market capitalization) in 

the Indian construction industry. 

• To compare the effectiveness of various resilience strategies (e.g., supplier 

diversification, technology investment) in enhancing supply chain resilience. 

• To identify the main challenges to resilience implementation and evaluate how they 

affect supply chain stability within the construction industry. 

• To investigate the specific impact of financial and operational challenges on the 

resilience of construction supply chains in India. 

• To use SPSS (or specify another tool, if applicable) to conduct statistical analysis on 

the collected data to validate and support the proposed resilience strategies. 

1.6 Research Question 

1.6.1 Primary Research Question 

● What strategies can enhance the resilience of supply chains in the Indian construction 

industry? 

1.6.2 Research Sub-Question 

● What are the main supply chain risks impacting resilience in the Indian construction 

industry? 

● What are the key success factors that contribute to achieving supply chain resilience 

in construction projects? 

● How effective are existing resilience strategies (e.g., supplier diversification, 

technology investment) in mitigating supply chain disruptions? 
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● What barriers prevent the successful implementation of resilience strategies in the 

Indian construction sector? 

● How can resilience strategies be adapted or optimized to better address the unique 

challenges faced in the Indian construction market?1.7 Structure of the Dissertation 

1.7 Structure of the dissertation  

Chapter Description 

Chapter 1: Introduction Introduces the study, including the research background, 

problem statement, research aims, objectives, and an 

overview of the methodology. 

Chapter 2: Literature 

Review 

Reviews existing literature on supply chain resilience (SCR), 

with a focus on its application and relevance to the 

construction sector in India. 

Chapter 3: Research 

Methodology 

Details the research methodology, including the research 

design, data collection methods, sampling techniques, and 

data analysis approach. 

Chapter 4: Findings and 

Discussion 

Presents the research findings and discusses them in the 

context of the research questions, hypotheses, and existing 

literature. 

Chapter 5: Conclusion and 

Recommendations 

Provides conclusions drawn from the study, offers practical 

recommendations, and suggests areas for future research. 
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Chapter 2: Literature Review  

2.1 Introduction 

This research explores the literature critically regarding the supply chain resilience (SCR) with 

more focus on construction industry and with specific reference to India. SCR which means 

the supply chain’s capability to prepare for, respond to and rebound from disruptions is 

crucial in managing risks in complex contexts. The construction industry due to its long chain 

networks, involving sub-contractors and suppliers to different levels and varieties of material 

inputs and services, is more prone to disruption and this is more so in emerging economies of 

the world such as India. 

India construction industry dynamic is characterised by strong labour intensity, regulatory 

fluctuations, and infrastructure constraints. Such factors compounded by other externalities 

like inflation, natural disasters and economic instability increase the challenges facing the 

sector. Existing frameworks of SCR focus on strategies such as flexibility, redundancy, and 

cooperation and are based on the developed economies’ experience but require 

reconsideration in the Indian context of its social and economic environment. For instance, 

redundancy leads to higher operation costs, a factor that SMEs in India may not afford. 

Based on this literature review, the author provides an assessment of the overall SCR 

strategies and their relevance to the construction industry in India. It reviews the literature, 

points out the deficiencies of the current approaches, and underscores the importance of 

culturally sensitive solutions. The insights generated are expected to guide the development 

of strategies for building resilience where India is concerned to sustain operations and 

promote a more stable environment in the face of these disruptions. 
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2.2 Concept of Supply Chain Resilience (SCR) 

Hosseini et al. (2020) explained that supply Chain Resilience (SCR) refers to the capability of 

supply chains to prepare for, absorb and learn from disruption events while still functioning 

effectively. This is important in the modern world where business risks include natural 

disasters, economic fluctuation and chain of supply disruption. Although flexibility, 

redundancy, and collaboration can be considered general approaches to SCR, their 

application is contingent on a specific context, especially in places such as India. 

Flexibility in SCR 

SCR also consist of flexibility, which can be understood as the capacity to alter the sourcing, 

production, and distribution strategies when some changes appear. The opportunity aspect 

allows firms to respond to change in customer needs, supply constraints and other changes. 

According to Song et al. (2022), agility means that the supply chain can easily adapt to a 

change of suppliers or change in production without much time. However, where flexibility is 

concerned, there are strings attached. In India, due to limited financial resources, SMEs 

cannot implement adaptive practices, since changes in operations may entail major initial 

expenditures. 

Yesim Can Saglam et al. (2022) discovered that some Indian construction firms have been 

adaptable during the coronavirus outbreak by expanding their supply sources given that 

transport was affected by the lockdowns. These measures worked well and albeit increasing 

procurement costs and putting pressure on resource-scarce firms. This points to the fact that 

while flexibility is important, it must be done cheaply and affordable especially to emerging 

economies such as India. 
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Redundancy in SCR 

Redundancy means creating standby solutions within the supply chain including holding spare 

inventory, having multiple sources of supply, or carry contingency transportation. Hägele et 

al. (2023) opine that redundancy helps in creating a hedge against potential supply 

disruptions, which guarantee continuity in an organization. Yet it results in waste, especially 

in industries where cash is tight, and each dollar must be stretched to the limit. Huge 

inventories are not easily manageable in India since storage costs are high, and some of the 

construction materials are perishable. Hosseini et al. (2020) explained that in Monsoons, 

some Indian firms have used regional contingencies redundancy by procuring raw materials 

locally. This approach has the advantage of minimizing transport time and cost, but supplier 

cooperation and local focused sourcing strategies are difficult in a complex environment, as 

it is often the case in a fragmented supply chain setting. 

Collaboration in SCR 

Another important approach to the development of supply chain resilience is cooperation 

among the members of the supply chain. This is the process of creating harmony of purposes, 

exchange of information and mutual decision making between contractors, suppliers and 

other players. Ekanayake et al. (2021) supported the statement that collaboration builds trust 

and enhance transparency, so the supply chains can more effectively identify and manage 

risks. But in Indian construction sector the dependencies between the stakeholders result in 

constraints. Payments not received on time or a supplier delaying delivery of raw materials 

can also affect other links in the chain and aggravate disruptions. 



   

27 
 

Potential solutions, trends and challenges related to the implementation of SCR IoT, 

blockchain, and AI technologies may help to solve many problems in implementing SCR. Lu et 

al. (2024) provided that IoT sensors allow firms to monitor the movement of materials in their 

production process in real-time and realize if there’s a problem that is likely to worsen in the 

process. It is possible to facilitate the use of Blockchain technology to make payment cycles 

more transparent thereby increasing trust among stakeholders. AI based predictive analytics 

can prove beneficial in predicting the risk and managing the resources of a firm. 

2.3 SCR in the Construction Industry 

According to Quan et al. (2022), the construction industry is a special and sensitive industry 

that involves a web of contractor/sub-contractors/suppliers and the government. This makes 

it especially sensitive to disruption, especially in countries that are already challenging to 

navigate, such as India where externalities like regulatory shifts, disasters, and economic 

instability complicate things further. SCR in this sector is therefore crucial to solve these 

problems and to guarantee the on-going business. 

India’s Unique Challenges in Construction SCR 

Tennakoon et al., (2024) explored that Indian construction industry overall is confronted with 

a set of peculiar challenges, which compound supply chain risks the nature of construction 

activity largely preordains certain inherent risks pertaining to the supply chain. These are 

matters that change frequently and erratically, for example, changes in environmental laws 

and labour laws contribute to uncertainty in construction projects. Milad Baghalzadeh 

Shishehgarkhaneh et al. (2024) provided that for example, the availability of more elaborate 

environmental approvals in the last few years has led to numerous large-scale project delays 
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due to longer approval time frames. This means that policy changes have negative 

implications for supply chain strategic planning and execution. 

Cheng et al. (2024) identified that another obstacle is Natural disasters. Due to India’s many 

monsoon seasons’ floods and earthquake in some parts of the country often interrupt 

construction. For instance, during the monsoons of the year 2021, heavy influx of rain in 

Maharashtra affected transportation of the material which in turn led to the elongation of 

the time and cost of the projects. Thus, these disruptions raise awareness of addressable risks 

and prompt strategies, including real-time monitoring and diversified sourcing. According to 

Xie et al. (2023), Inflation and fluctuation of currency only add to more risks on supply chain 

disruptions and unpredictability of business. An increase in the price of raw materials 

including cement and steel affects procurement costs and contract renewals which in turn 

has a knock-on effect on schedules and cash flow. 

Case Studies and Empirical Evidence 

It is possible to find a lot of information about SCR’s application in India looking at the case 

studies. According to Sonne Vyas and Duvendack (2023), a construction company based in 

Mumbai deployed a local supply chain network to manage effects of the monsoon. Using local 

suppliers within a 100-kilometer radius of the project locations, the company cut time spent 

in transportation by 20% as well as transport expenses. This approach demonstrates the 

ability of region-specific strategies to address external threats such as weather disturbances. 

Nagariya et al. (2024) provided that one other is a case of a construction company from 

Bengaluru, which has recently integrated predictive analytics into its business processes. With 

the help of AI-based instruments, the company managed to predict demand for materials 
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during several months which are traditionally considered as the peak of construction 

activities, thus avoiding material deficiencies. They show how the use of advanced 

technologies can be harnessed to improve supply chain vulnerability. 

Practical Applications of SCR in Indian Construction 

Veena et al. (2024) explored that the application of IoT, blockchain, and AI is particularly 

important in the development of improved SCR in construction. IoT sensors also facilitate 

monitoring of transportation of materials to the point of use and delays can easily be 

corrected by the firm. For example, applying IoT in the transportation of goods can eliminate 

a situation where drivers are caught by closed roads or unfavourable weather. 

The use of block chain technology provides solutions for collaboration and transparency 

problems. According to Singh et al. (2024), blockchain works effectively by producing 

unchanging records of transactions which makes the payment process efficient and aid trust 

between contractors and suppliers. This is especially true for the Indian context, where 

payment delays constitute a significant problem in construction supply networks. There are 

primarily predictive analytics tools that can be used to resolve the following risks, by using 

artificial intelligence. It can foretell shortfalls of materials to the firms, thus ensuring that the 

procurement plans are modified in advance to avert inconveniences. 

2.4 Resilience Strategies for the Construction Supply Chain 

Chen et al. (2023) provided that the importance of constructing resilience lies in strategies 

that seek to increase flexibility, backup, and integration within supply chains. They are 

supplier diversification, technology investment, inventory management and collaboration. As 

much as these strategies present various advantages, the application of these strategies in 
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the emerging markets including India warrants consideration of certain primary concerns, 

which include the problems of finance, infrastructure and skills. This section analyses these 

strategies and connects them to the principles of supply chain resilience, as well as discusses 

their relevance to the construction industry in India. 

Supplier Diversification 

Belhadi et al. (2021) explored that the supplier diversification is relevant to the principle of 

redundancy as it helps to avoid a complete reliance on a specific supplier and all the 

consequences it may have in case of supply disruptions. This strategy helps firms to keep 

working uninterrupted during disruptions resulting from delay, quality problems or supplier 

bankruptcy. Vendor diversification has brought success in supplier interruptions in the 

construction sector in India. For instance, a firm in Bengaluru ordered its materials from 

different suppliers in its state during the 2020 lockdowns because the movement of goods 

between states was restricted. According to Nurul Afroze Zainal Abidin and Bingunath Ingirige 

(2018), this approach made it easier to have a continuity of the project and at the same time 

reduced the cost that could have been incurred. However, it may prove a daunting exercise 

to manage many suppliers, especially for the SMEs that must work within tight budgets. Some 

of the risks that accompany supplier diversification in emerging markets include poor supplier 

base and poor-quality suppliers. Rajesh (2020) identified that the Indian firms have problems 

with the supplier performance measurement because supply chains are still highly 

unstructured, and firms do not have access to technological solutions. Filling these gaps 

through quality assurance systems and supplier monitoring technologies is important if this 

strategy is to yield the desired results. 
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Technology Investment 

Ozdemir et al. (2022) provided that the technology investment fosters supply chain resilience 

through increased visibility, integration, and flexibility. Techniques that comprise SCM 

systems, real-time tracking and data analysis and predictive analytics help firms to identify 

potential risks and respond with better resource management. Thus, the technology that can 

be easily implemented at low cost and can be scaled up is most relevant in a construction 

industry in India. Mobile based stock management applications and cloud systems have 

depicted a promising future. For instance, a Jaipur based SME employed a mobile application 

to minimize delay in on-site inventory management and control which was found 15% during 

the peak working timeline. According to Ivanov (2021), these solutions are cheap and feasible 

for the SMEs doing businesses in environments with limited resources. However, there are a 

few challenges that technological adoption in India still comes across which includes high 

initial investment cost, low and congested internet connectivity in rural areas, and a scarcity 

of technical personnel for the workers. Challenges such as these can be mitigated, and the 

transition to more robust supply chains made incrementally with the help of technologies as 

basic as mobile applications. 

Inventory Management 

Inventory management do help in the aspect of risk management as it will guarantee 

availability of the materials in the instance that the suppliers are let down. Zavala-Alcívar et 

al. (2020) explored that although JIT systems are considered cheap, they make firms 

defenceless against supply chain disruptions. JIT can be combined with buffer stock systems 

to provide a middle ground since JIT maintains a safety stock of necessary materials. In the 
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2021 monsoon season some firm based in Kerala adopted a hybrid inventory system due to 

transportation delay due to flooding. This way the firm was able to maintain the cost 

efficiency and at the same time held safety stock of such vital materials as cement and steel 

required to proceed with the project in case of a halt. Belhadi et al. (2021) explored that as 

observed in India, it is usually difficult to hold buffer inventory due to high inventory holding 

costs and instable transportation networks. Hybrid inventory systems have limitations for 

adopting SMEs, especially when it comes to making cost-benefit analysis. It is believed that 

through collaborative warehousing and shared inventory models these problems could be 

effectively solved in emerging markets at a low cost. 

Collaboration and Partnerships 

If carried out effectively collaboration increases the level of resilience since stakeholders will 

share ideas, risks, and work together in putting solutions to issues affecting a business. Chen 

et al. (2023) provided that contracts between contractors, suppliers, and logistic providers 

often mean early risk detection and coordinated response to disruptions. A construction firm 

based in New Delhi adopted blockchain technology to enhance the level of transparency of 

payments between contractors and suppliers. New, this improved trust and made 

coordination easier, thus eliminating the hitches arising out of payment issues. Kumar et al. 

(2024) identified that lack of trust and competitiveness among the stakeholder is another key 

factor that hamper collaboration in India. These problems can be solved with the help of 

digital technologies such as block chain and integrated SCM platforms where transparency is 

enhanced. Nevertheless, such tools must be purchased and sometimes it is difficult for an 
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organization to invest money and provide technical specialists to work with the selected tools 

especially when the organization operates in an emerging country. 

Cost-Benefit Trade-offs in Resilience Strategies 

According to Choi et al. (2021), the application of resilience strategies often bears the risk of 

incurring huge costs; this is why the concept of value management comes in handy. For 

instance, supplier diversification and buffer inventory minimize the risks in supply chain while 

at the same time leads to high expenses. In the construction industry of India, for example, 

the combination of such systems can effectively overcome this problem. Inouye et al. (2021) 

provided that a min-max inventory policy with emphasis to safety stock for high-risk materials 

and JIT for non-critical items improves organizational resilience without over-protection. 

Likewise, the use of regional suppliers for diversification minimizes transport costs and 

uncertainty where disruptions are inevitable. 

2.5 Barriers to Implementing SCR in Construction 

According to Li et al. (2024), several challenges make it difficult to embrace Supply Chain 

Resilience (SCR) in the construction sector in emerging markets such as India. The challenges 

are financial limitations, technological barriers, and lack of skills, which adversely affect the 

sector’s use of resilience measures. This section expands on those barriers with real-life 

examples and relates each difficulty to feasible strategies that may lessen the effects of a 

given barrier. 
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Financial Constraints 

According to Shahzad and Irfan (2024), the biggest challenge slowing down the adoption of 

SCR strategies in the construction industry in India is the issue of finance for implementing 

these strategies mainly for SMEs. These firms are mostly constraint in terms of financial 

resources; therefore, they are unable to afford resilience strategies like holding inventory 

buffers, diversifying the suppliers, or incorporating superior technology. A study by Cidc 

(2023) shows that more than 70 percent of construction SMEs in India use JIT inventory 

management systems with an aim of reducing expenditure. Though helpful in minimizing 

storage costs, this approach exposes firms to supply chain disruptions. In the 2020 COVID-19 

lockdown, most construction firms suffered from major setbacks because they could not 

import crucial materials easily. Dubey et al. (2023) provided that there are two ways in which 

SMEs can receive financial support for making resilience investments: Public–Private 

Partnerships (PPPs) and the government subsidies. For example, while extending interest-free 

funds for keeping the minimum safety stocks or providing subsidies for diversifying sources 

of supply, the financial pressure could be eased. It also added that the concept of shared 

warehousing could also allow firms to hold safety stock jointly which would reduce individual 

storage costs. 

Technological Limitations 

Bardia Naghshineh and Carvalho (2021) provided that the pertinent technological tools that 

are essential for supporting the growth of SCR include, SCM systems, predictive analytics, and 

real-time tracking tools. But in India, there are challenges like high Implementation costs, 

poor infrastructure and little knowledge of the tools that have made the implementation low 
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among firms. A recent survey by the Gupta et al. (2022) revealed that only one-fourth of 

India’s construction firms use any kind of digital inventory management solution. Rural firms 

therefore experience even more difficulties, as numerous of them do not have stable access 

to the Internet, which is crucial for cloud solutions. For instance, it was noted that 

construction firms in Gujarat took a considerable amount of time because of a lack of real 

time tracking and inventory management systems. For example, a specific project of Surat 

was disturbed by supplies during monsoon as the raw material suppliers could not be tracked 

effectively. In response, the firm adopted a mobile-based application to change stock status 

and the status of delivery of materials by the workers. Because of this adoption of basic 

technology, the company was able to reduce instances of project delay by 25% which enabled 

the firm to respond more effectively to supply chain disruption (Rao, Judson and Yadav, 2023). 

Skill Gaps 

Inadequate numbers of skilled personnel in SCI and risk management exacerbate the 

difficulties in SCR strategies execution. In India, most of the construction businesses are 

focused more on skills in project management than supply chain. According to the Liu et al. 

(2024) a survey of construction firms in India indicated that 65% of the firms’ faced challenges 

in sourcing skilled professionals to deal with disruptions. For instance, when a supplier failed 

in Gujarat, a construction firm was exposed to long delay times because the workers were not 

experienced enough to properly conduct the required money sourcing. Wilden et al. (2024) 

provided that this skill gap can be met by targeted training programs, certifications in supply 

chain resilience, and the collaboration with academic institutions. Boilerplate measures like 

the “National Skill Development Corporation” (NSDC) in India can start offering specialized 
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courses regarding SCR specifically for the construction industry. Al-Banna et al. (2023) 

identified that through the adoption of apprenticeship, management training for existing 

employees as well as other staff development programmes, resilience-related competencies 

can be developed. 

Barriers Linked to Solutions 

To ensure a more cohesive approach, the barriers and their corresponding solutions are 

summarized below: 

Barrier Impact Proposed Solution 

Financial 

Constraints 

Limited funds restrict adoption of 

buffer stock, supplier 

diversification, and technology 

investments. 

PPPs, government subsidies, and 

shared warehousing initiatives to 

reduce costs and promote 

resilience. 

Technological 

Limitations 

High costs, poor infrastructure, 

and lack of awareness limit 

adoption of digital tools. 

Low-cost mobile apps, cloud-based 

SCM systems, and government-

backed internet accessibility 

programs. 

Skill Gaps Lack of trained personnel in 

supply chain management 

reduces effectiveness of resilience 

strategies. 

Training programs, certifications, 

and collaboration with academic 

institutions to build supply chain 

expertise. 
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2.6 SCR in Emerging Markets vs. Developed Markets 

Al-Hakimi et al., (2020) have highlighted that the application of the supply chain resilience in 

a global environment depends on the performance of the economy, the regulatory structure, 

and the assets available in either emerging or developed markets. Due to these differences, 

the resilience processes and measures that should be employed correspond to the strengths, 

weakness, opportunities and threats facing these contexts. 

SCR in Developed Markets 

Wong and Ngai (2024) provided that the advantage of developed markets are well established 

infrastructure, technology and financial power. Businesses in these markets function in stable 

legal systems, with well-developed regulations and policies, with stable legal policies and laws 

that allow them to put complex protection systems in place. The developed market firms have 

integrated complex Supply chain management system, analytics and Efficient transportations 

model to increase visibility and flexibility. 

Example: In the United States, the construction firms have been observed to incorporate GPS 

tracking in their processes and blockchain for supply chain tracking. Mubarik et al. (2022) 

explored that these technologies allow for real-time surveillance, which makes it easy to 

respond to interruptions when they occur. Firms which operate in developed markets tend 

to keep inventory buffers and source from multiple suppliers something that can be done due 

to ease of access to funding and storage. For example, a construction firm operating in Canada 

was able to prevent disruptions occasioned by the COVID-19 outbreak through having back-

up supply systems and demand prediction. 
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SCR in Emerging Markets 

Al-Hakimi et al. (2020) identified that developing markets such as India experience a host of 

factors that act as barriers to the implementation of SCR strategies. Some challenges include 

fewer financial assets, poorly developed physical infrastructure, and lack sophisticated 

technology. For instance, most construction firms in India often do not have recourse to 

sophisticated SCM applications or tracking technologies, which cause supply chain 

malfunctioning and late responses to disruptions. 

One’s idea, on the other hand, would face several logistical issues in India. The transport 

infrastructures in this country are sometimes not so reliable especially in the rural areas hence 

adaption of JIT inventories is always a problem. María Feo-Valero et al. (2024) identified that 

while the 2021 monsoon season, numerous floods in Maharashtra affected the supply chain 

and thus led to the delay in project works and cost pressure on construction organisations 

that mainly implemented JIT systems. Further, ineffective local dealers and distribution 

channels as well as highly fragmented supply chain also pose a challenge to develop multiple 

sources in India. 

Mubarik et al. (2022) studied that another external factor is regulatory instability. The 

construction firms are subjected to fluctuations in the regulatory measures in the labour laws, 

the environmental laws, and the regional trade policies. For example, changes to the 

environmental clearance procedures in recent years in India held back a number of 

infrastructure projects which in turn impacted firm’s procurement schedule. This situation 

hampers the development of long-term resilience strategies since planning and 

implementation are uncertain. 
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Case Studies: Comparison: Emerging Market Vs Developed Market 

Supplier diversification along with technology investment is one such area where the 

emerging markets have been found to lag the developed markets. Aslam et al. (2020) 

explored that in developed countries construction firms can procuring from many sources 

around the world who must have developed quality assurance systems. In India, however, 

firms continue to depend on a few local suppliers due to stretched budgets and inadequate 

supply chain networks. Saidi et al. (2021) provided that a construction firm in Gujarat resolved 

this issue by partnering with local suppliers and by developing the mobile application for 

materials tracking so that the time loss during the disruptions was decreased by 20%. This is 

unlike a UK based firm that utilizes AI based supply chain analytics to address supplier risks 

while making the right choices in suppliers. 

In this section, the paper seeks to establish the most effective strategies for implementing 

SCR, with specific reference to emerging markets. Scholten et al. (2020) identified that the 

proposed strategies to improve the level of SCR in emergent countries like India also need to 

be relevant to local conditions. Mobile-based SCM tools, therefore, present a cost-effective 

solution to the technology divide. For example, a firm based in Tamil Nadu was able to 

implement a cloud-based inventory management system that enhanced material visibility for 

a much lower cost than conventional SCM systems. Policy recommendations are of equal 

importance too. According to Ismail Gölgeci and Olli Kuivalainen (2019), the governments in 

the emerging markets need to focus more on the infrastructural development and offer 

incentives on use of technology. Critical success factors for improving logistics networks 
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include PPPs, while reduction of uncertainty through regulatory reforms may also be 

necessary. 

2.7 Literature Gap 

Even though the concept of SCR has gained great attention in the global construction industry, 

the current literature lacks adequate research on SCR in the sector. Kumar and Ramesh 

Anbanandam (2020) explored that although several studies have been conducted 

surrounding SCR in developed countries, where economic stability, cutting-edge 

technologies, and stable infrastructures facilitate resilience endeavours, research focusing on 

SCR in emerging economies like India is scarce. There are industry specific challenges which 

sector encounter like complex supply chains, dependence on numerous parties, funds issue, 

and regular interferences through natural calamities, fluctuating economy, and legal 

vagueness. However, most of the previous research has not focused on the resilience 

strategies that can help overcome these challenges. 

Nexar (2024) studied that the current literature mainly targets general SCR strategies, 

including supplier diversification, technology acquisition, and collaboration, which are mostly 

derived from frameworks used in developed nations. These strategies may not be easily 

implemented in the Indian context due to differences in resources, infrastructure, or 

regulatory conditions. This gap means that it is crucial to conduct context-specific research 

and consider limitations and existing operations within the Indian Construction Industry. 

To achieve the goal of developing regionalised SCR strategies that will enhance the robustness 

of the construction sector in India, this literature gap must be filled. Kumar and Ramesh 

Anbanandam (2020) observed that research study contextualized would develop the 
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solutions that are relevant for the Indian context and that be feasible with the existing 

economic and operating circumstances for the industry stakeholders and policymakers. 

Therefore, examining the elements of the SCR framework as they relate to budget 

restrictions, limited technology, and multiple or bilateral stakeholders of construction supply 

chains is the intended contribution of this research towards expanding knowledge of the 

framework and building effective construction supply chains in India. 

2.8 Theoretical Frameworks 

According to Muecklich et al. (2023), Resilience Engineering, Resource-Based View (RBV), and 

Dynamic Capabilities Theory are the three theoretical frameworks used in this research to 

examine and offer solutions to issues faced by supply chain resilience (SCR) in India’s 

construction sector. These frameworks offer the two approach views that can be applied to 

solve the sector’s issues, including disruption, scarcity, and volatility, prompting firms to build 

specific resilience planning. 

The Resilience Engineering Framework 

The Resilience Engineering Framework is centred on anticipation, intervention, and recovery; 

supply chain resilience is the capacity for supply chains to deal with disruptions. Stergios 

Tampekis et al. (2023) provided that in the case of the Indian construction sector, this 

framework is especially applicable because of the relative commonality of natural disasters, 

volatility, and challenging supply chain conditions. According to the framework, there is 

systematization of actions for the assessment of risks and their subsequent isolation and 

mitigation as early as possible. 
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In the case of Indian construction firms, the recommendations may include spreading risks 

associated with various supplies to multiple sources to avoid concentration in areas that are 

vulnerable to cyclones or floods. Hickford et al. (2018) explored that real time shipment 

tracking can also assist firms in identifying any delay or probable threats in delivery and make 

appropriate changes in time. For example, during monsoon season of 2021, many companies 

in Maharashtra had to change the delivery of materials to avoid flooded regions to prevent 

project’s schedule from being affected. Wied et al. (2019) identified that operational flexibility 

is achieved through fluctuations in sourcing strategies for instance between local and regional 

suppliers in case of disruptions. Resilience Engineering therefore provides a systematic 

approach to formulate strategies for disruption prevention and mitigations in supply chain 

disruptions and their impacts in the context of India’s firms to enable supply chain continuity 

particularly under very complex and uncertain environments. 

Resource-Based View (RBV) 

According to Lubis (2022), the RBV framework specifically centres on the internal resources 

including financial, human, technological and relational capital resources to strengthen 

barriers and sustain competitive capabilities. Such a view is highly useful for the Indian 

construction business where local companies might suffer from a lack of resources but could 

leverage existing resources to enhance robustness. 

RBV recommends firms beef up internal resources such as employing qualified project 

managers who always consider risks and develop proper contingency plans. Chahal et al. 

(2020) provided that another important resource is having relations with dependable 

suppliers since long-term cooperation will only strengthen the bond and has minimal chances 
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of failing during uncertainties. For instance, construction companies operating in Gujarat did 

not have to shut down operations during the COVID 19 outbreak because they depended on 

established local suppliers. 

Technological resources also help in decision making process also. Inventory tracking and 

predictive analysis helps to monitor resource adequately and potential risk in firms. Furr and 

Eisenhardt (2021) identified that in this research, RBV is applied to analyse the available 

internal resources with the Indian construction firms to understand which of these resources 

should be targeted to improve the resilience of their supply chain. Consequently, by 

concentrating on resource efficiency, firms afford themselves the steadiness necessary to 

deal with disruptions effectively. 

Dynamic Capabilities Theory 

Dynamic Capabilities Theory lays focus on the firm’s capacity to act and respond proactively 

to the external environment. This framework holds particularly well given that the Indian 

construction industry is highly susceptible to supply chain disruptions and therefore a great 

need for flexibility and integration in handling these disruptions. Gupta et al. (2020) provided 

that the ability to make changes in the procurement planning means that firms can change 

the procurement patterns in case of material shortage or changes in the costs of materials. 

There is coordination with suppliers and contractors for better responses to disruptions and 

for better supply chain flexibility. VU (2020) studied that for instance, a construction firm 

based in Tamil Nadu built a cloud application where stakeholders could work on in real time, 

thereby enabling an efficient coordination with suppliers during disruptions. Additional 

innovation, for instance using mobile apps in inventory management, increases the firm’s 
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capacity to address the external environment. Vol (2020) provided that therefore, utilises 

Dynamic Capabilities Theory to outline flexibility, collaboration, and innovation as key 

strategies for enhancing SCR in the Indian construction industry. These capabilities enable the 

firms to adapt to the existing market within which they operate and avoid or harness on 

certain factors. 

2.9 Summary 

The literature review discusses supply chain resilience (SCR) in construction firms, following 

such practices as supplier diversification, technological advances, inventory optimization, and 

collaboration. SCR implementation is not without its difficulties due to financial limits, 

technological deficiencies, and lack of adequate expertise, especially in a developing country 

context such as India. Comparing the established SCR practices between developed and 

emerging markets suggest that the need for localized strategies since the measures often 

implemented and effective in stable, resource-endowed environment may not hold for a non-

integrated, constrained supply chain of the Indian construction. 

It also highlights the major literature gaps, including the lack of previous SCR research in the 

context of the construction industry in India. While there is substantial literature on the role 

of SCR in developed countries, research focusing on challenges peculiar to the Indian context, 

including infrastructural constraints, regulatory overhang, and resource scarcity, is limited. 

This study proposes to make this contribution by investigating resilience strategies of the SCR 

that will resonate with the requirements and realities of sector. This research aims at 

establishing the localized practical solutions to the SCR by using the framework of analysis 
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such as the Resilience Engineering Framework, Resource-Based View, and Dynamic 

Capabilities Theory.  
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Chapter 3: Methodology 

3.1 Introduction  

This chapter aims at describing the research method employed in analysing the supply chain 

resilience strategies and issues in the Indian construction Industry. This chapter presents a 

comprehensive description of the work that has been done in this study, the approach 

employed, sampling procedures data collection and analysis methods used in the study. 

Consequently, by defining these components, this chapter makes it possible for the study to 

be well articulated and scientific in its implementation, to properly deal with the research 

questions. 

Explaining the research philosophy is the first step in the methodology, and it forms the basis 

of the study. After this, the research design is presented, and the reason for adopting the 

quantitative approach to realize the purpose of the study. The sampling method and data 

collection techniques are then described in relation to how data is collected from the industry 

personnel. Last of all, the final chapter of the thesis describes the way data was analysed, 

while paying close attention to issues of reliability and validity of the findings formulated as 

well as recommended ethical research issues. 

3.2 Research Philosophy 

In this study, the philosophy adopted is positivism, which focuses on the reality and the 

collection of quantitative data to analyse variables. Positivism closely resonates with the 

study aim of exploring resilience strategies in the Indian construction industry by investigating 

tangible measures including supply chain performance indicators, challenges, and impact of 

resilience interventions (Park et al., 2019). This philosophical approach allows for the 
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generation of knowledge on how particular resilience approaches affect operational 

performance. 

Among the discussed paradigms, positivism is most relevant for the study of resilience 

because of its emphasis on cause-effect relationships. For instance, the study seeks to find 

out how supplier diversification impacts on tangible performance factors like material delay 

or cost in the event of disruptions. In the same way, measures of efficiency that reflect the 

impact of technology adoption on recovery times are calculated, to inform further 

approaches to resilience (Tamminen and Poucher, 2020). 

The construction industry is one of such industries with complex and often fragmented supply 

chain systems that will derive significant value from such empirical analyses. Since the 

information collected involves the use of structured questionnaires and statistical 

technologies, the research quantifies the strength elements of resilience making it easier to 

undertake cross-comparisons and generalizations among the firms under analysis 

(Alharahsheh and Pius, 2020). This approach guarantees a comprehensive analysis of how 

resilience strategies are potentially useful in dealing with the issues that afflict Indian 

construction businesses, which forms the basis for recommendations. 

3.3 Research Design 

This research uses explanatory research design, which is used to establish cause-effect 

relationship between variables. In contrast to exploratory research which focuses on 

generating hypothesis and answering broad questions to come up with no definitive answers, 

explanatory research focuses on identifying and measuring relationships between identified 

variables (Gul, 2023). For instance, it explores the effects of certain resilience tactics, for 
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example, supplier diversification or technology adoption on tangible SC performance 

indicators that include recovery time, cost or disruption resilience. 

An explanatory approach fits this study especially since it is in line with the goal of identifying 

how resilient the Indian construction sector has had to be to implement such strategies. 

Therefore, the relationships outlined here make the study useful because they reveal which 

strategies produce the greatest improvements under which conditions (McBeath, 2020). It 

also applies hypothesis testing that facilitates generation of generalized results in relation to 

the proposed resilience framework. Thus, an exploratory design does not fit this study as well 

because its goal is to establish relations rather than to discover patterns or to develop 

hypotheses. While using explanatory research approach, this study employs quantitative data 

and analysis to identify essential and significant relationships between resilience measures 

and supply chain performance of the sector; filling the research gap as noted above (Fischer 

et al., 2023). 

3.4 Research Approach 

The current study is therefore quantitative research as it is cardinal in hypothesis testing and 

systematic assessment of resilience strategies. Quantitative research is ideal for research that 

intends to generate outcomes that can be generalized to other populations and is appropriate 

with the explanatory research design because it enables numerical assessment of variables. 

In this research, the quantitative approach allows the employment of instruments that 

provide standardized answers, including surveys, on a large population of medium sized 

construction firms (SMEs) (Young et al., 2019). This approach helps apply statistical tests to 

analyse relationship and check correlations and the validity and reliability of the study. 
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The quantitative approach also assists the study goals of identifying the level of resilience 

strategies and estimate the performance impacts and key hindrances to the supply chain. It 

helps much to present material objectively to generate recommendations grounded in actual 

experience. Since resilience strategies are measured, and resilience challenges are identified, 

this study will be able to offer relevant information that is useful in different organizations in 

the industry (McKibben et al., 2020). 

Scholars on the other hand use this research approach in formulating hypotheses which can 

be tested through empirical analysis, this piece of work adopts the deductive reasoning 

approach. The deductive approach is suitable for this work because it examines existing 

theories regarding supply chain resilience, including the Resilience Engineering Framework 

and the Resource-Based View. Using these theories, the study sets a framework of 

hypothesized connections that guide the analysis and determine whether these connections 

are confirmed or refuted by evidence (Casula et al., 2020). Hypothesis testing is facilitated by 

deductive reasoning in order that the research narrows its focus to the testing of hypotheses 

relative to resilience strategies and challenges, so that the research can advance theoretical 

knowledge within the construction industry of India by confirming or modifying theoretical 

propositions and theoretical assumptions within the domain of the research study. 

3.5 Sampling Technique 

The target population for this study is the construction firms in India that are engaged in 

mainstream or in some-way associated with supply chain management. This is especially 

important for medium scale firms involved in procurement logistics, and project 

management, such as these three aspects are most affected by supply chain disruptions and 
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directly link to the concept of resilience. In so doing, this study guarantees that data is 

collected from relevant professionals with working acquaintance in supply chain resilience 

within the construction industry, hence improving the relevance of the findings (Sarker and 

AL-Muaalemi, 2022). 

The sampling method applied in this study is purposive sampling. This a non-probability 

sampling method is more suitable in this study as it enables the researcher to purposively 

select participants who are more suitable to give a best understanding of supply chain 

resilience in construction sector. In this regard purposive sampling is very useful to make sure 

that only the medium scale firms with a high level of supply chain operations involvement are 

selected to take part to the study and are thus more relevant to the research questions and 

objectives (Dalowar Hossan et al., 2023). Because the construction industry is rather 

heterogeneous considering the firm sizes both in India and globally and because the aim of 

the study is to include diverse types of firms to compare the data and make conclusions, 

purposive sampling is chosen as the most suitable type of sampling to achieve the goal. 

The anticipated number of medium scale firms to be sampled in this study is 100-120, which 

is considered adequate to offer the best snapshot of the Indian construction sector resilience 

and challenges. This sample size is acceptable to attain statistically meaningful results, for 

correlation and regression analyses. To ensure that the study caters for the wide variety of 

resilience practices practiced in different segments of construction industry, the study aims 

at getting responses from at least 100 firms. Further, this sample size also helps to justify the 

possibility of having a large sample size while at the same time making the data collection 

process quite feasible (Rahman et al., 2022). The number of survey participants is set at 100-
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120 firms, which was determined using the power analysis and statistical power to admit 

significant coefficients of regression equations. It is a convenient sample size because it offers 

a reliable statistical value, which is considered when analysing the key limitations such as time 

availability. Although the sample size does not allow generalization of the study across India 

or other construction projects, it offers significant implications for resilience strategies in the 

construction industry (Sarker and AL-Muaalemi, 2022). Based on power analysis the total 

number of firms in the sample was 100-120 medium-sized firms, which secured an adequate 

statistical power to conduct correlation and regression analyses. Although this sample size 

affords statistical generalization, the results are not easily generalizable across larger or even 

smaller firms in the overall construction sector. 

3.6 Data Collection Method 

Questionnaire is the research instrument to use in this study because it entails the collection 

of a relatively large amount of quantitative data from participants located in different areas. 

The effectiveness of online surveys also enables the study to conveniently assemble many 

structured responses from professionals of construction industry in India at a relatively low 

cost (Zheng, 2021). This method also increases the comparability of data that is collected 

hence helps in making comparisons of the levels of resilience practices and barriers to such 

practices among different medium sized firms. 

The survey has both open-ended questions and closed questions in a way that every activity 

that has to do with supply chain resilience is included. Likert scales and multiple-choice 

questions are used in the closed-ended questions to capture the respondent’s perception 

concerning the resilience strategies, and their efficiency. For example, participants rate 
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potential resilience activities such as supplier diversification and technology investment on 

perceived usefulness. This format implies that the participants will be able to provide more 

details regarding the challenges and strategies which the limited closed questions might not 

reveal (Wallwey and Kajfez, 2023). This mixed design is useful in achieving the quantitative 

data that enables us to make statistical analysis as well as the context surrounding the data. 

The recruitment approach adopted is that employment vacancies available for recruitment 

are advertised via industry networks owned by these organizations and they include the 

Builders Association of India (BAI) and the Confederation of Real Estate Developers’ 

Associations of India (CREDAI). These associations ensure a large population of industry 

players in the supply chain management profession, ensuring that the survey will be 

conducted on a knowledgeable population (Wallwey and Kajfez, 2023). These will include the 

official company channels and other social sites such as LinkedIn to extend the coverage and 

have responses from people who are in a supply chain position within the construction 

industry. The data collection schedule is developed with four weeks. This duration allows the 

participants to respond while at the same time it does not allow the pace to be dragged down 

too much. Other mails will also be sent to the participants in every week to increase the 

proportion of the response rate. While it might be crucial for those decision-makers, who 

require a healthy coverage of data within a relatively short time span. 

3.7 Data Analysis Technique 

For data analysis, SPSS (Statistical Package for the Social Science) is chosen because of its 

efficiency in dealing with large data and based on its technique of analysing data. Due to the 
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flexibility of using and altering data as well as the availability of a wide variety of statistical 

capabilities, SPSS is useful to assess resilience approaches and hindrances (Sambuo, 2021). 

Three primary types of analysis will be conducted: 

1. Descriptive Analysis: This part presents respondent characteristics, including firm size and 

roles of the respondents, and the general understanding of resilience practices. It sets down 

the basic specifics of the sample and overall perceptions towards the concept of resilience 

(Guo, 2023). 

2. Correlation Analysis: Applied to test hypotheses that exist between multiple categories of 

resilience activities including: supplier diversification, technology adoption. These analytics 

allow to define relationships between certain strategies and the level of perceived resilience 

by the participants (Sambuo, 2021). 

3. Regression Analysis: This technique aims at identifying how various barriers such as 

financial and technological as well as strategies affect the overall resilience. Regression 

analysis offers information about which factors have most influence when it comes to 

resilience, therefore informing recommendations based on real data (Guo, 2023). 

The reasons for selecting the SPSS are its GUI feature and the attribute for handling large 

datasets and performing multivariate analysis. Although R and Python allow for even more 

flexibility than in the case of SPSS, the latter is sufficient for the approach chosen for this work, 

which is hypothesis testing and obtaining useful recommendations for resilience tactics 

(Sambuo, 2021). 
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Descriptive analysis guarantees that the research starts with the identification of the sample, 

their firm’s characteristics, the respondents’ roles, and their overall perceptions of resilience 

practices. This preliminary stage serves as a background for the following analyses and 

addresses goals connected to defining the common activities and issues of mid-sized 

construction companies. While correlation analysis examine relationships between the key 

resilience strategies for instance supplier diversification and technology and the level of 

perceived resilience. The analysis of this paper responds to the following research questions 

related to defining the effective strategies and success factors for resilience improvement. 

Finally, regression analysis helps to find the cause-effect relationships and further explore 

how and in what ways the general factors including barriers like financial and technological 

constraints has affected the general resilience and the specific strategies. This way, the most 

influential factors are given priority, practical recommendations are provided and the goal of 

the research to identify the prospects for increasing the resilience of the supply chain in the 

construction industry of India is achieved. 

3.8 Validity and Reliability 

The study also uses a proved survey technique with well-developed questions that reflect the 

aim of the study to enhance validity. The survey also involves the use of validated scales for 

evaluating resilience strategies and resilience barriers hence improving on construct validity. 

Purposive sampling is applied to extend the responses relevant to the study field and 

representative of SC professionals working in the construction industry (Cátia Quintão et al., 

2020). Thus, the targeted sampling increases the validity of the results as it focuses on the 

respondents are knowledgeable enough. 
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For purposes of establishing reliability, Cronbach’s alpha test is employed to test the internal 

consistency of the survey items. Criterion validity is tested through a comparison of the survey 

items with measures established in prior studies of resilience. The pre-testing process and the 

feedback obtained through cognitive interviews make the survey instrument more valid and 

reliable (Vance et al., 2021). 

The reliability is maintained through consistent methods of data collection, online survey is 

used for collection of data from all participants across the study. Cognitive interview is 

conducted with a few respondents to validate whether the questions are understood and 

whether the survey instrument will provide valid data. By doing pre-testing one can come 

across with some other distortions, so that the responses given are more reliable (Coleman, 

2022). In addition, use of structured closed-ended questions develop consistency in responses 

since interpretation differences are minimized among the respondents. Regarding ethical 

issues, the study maintains anonymity in data storage through encryption and access control 

to keep off any unauthorized individual. Other ethical issues involve informed consent and 

self- enrolment, a tone that should be always encouraged and one can withdraw at any time. 

Further, potential response biases are controlled through phrasing of response questions and 

by ensuring confidentiality (Cátia Quintão et al., 2020). 

With regards to validity and reliability, the following limitations pertain, response bias; 

although, all questions were pre-testing the participants may have different understandings. 

The use of self-report data also brings in subjectivity in the research, which poses a reliability 

threat (Vance et al., 2021). To minimize these limitations, the questions are made as clear and 

unambiguous as possible; furthermore, in the case with the sampling method, the aim is to 
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have as many different replies as possible coming from different positions within various 

organisations of different sizes. 

3.9 Ethical Considerations 

To maintain respondent anonymity and confidentiality, all survey data are gathered 

anonymously, and no information is attached to participants. This way the information is safe 

and only the corresponding researchers can get to the participants’ identities during the given 

research (Adley et al., 2023). These include obtaining an information sheet describing the 

purpose and procedure of the study, and participants’ rights such as right to voluntary 

participation and withdrawal. Before participation a consent form is required to be filled and 

signed to ensure that the participant understands and agrees. The necessary University 

Research Ethical Approval for the study was sought and granted from the relevant ethical 

committee so that all principles of research ethics are observed (Hasan, 2023). Potential 

ethical dilemmas, for example, resulting from industry affiliations of the participants, are 

addressed through voluntary participation and the use of secured encrypted data. The 

participants are likely to be more natural in their responses since the objectives of the study 

and the measures put in place to ensure that their identity is not revealed are clearly 

explained to them (Adley et al., 2023). 

3.10 Conclusion 

The research method of this study is tightly structured to meet the objectives of this study 

and to investigate the resilience of the Indian construction sector. The assumed positivist 

philosophy guarantees the concern with actual, quantifiable results of the implementation of 

resilience strategies, while the chosen explanatory research design enables the detection of 
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the relationships between cause and effect in the case of supply chain performance. The 

purposive sampling strategy gives focused information from firms that are actively involved 

in supply chain management despite attempts to counterbalance the sampling source. The 

combination of structured online surveys, backed up with some open-ended questions allows 

a quantitative rigour as well as a richness of data, giving a good insight into the world of 

resilience. An elaborate pre-testing process affords greater credibility and accuracy of the 

survey instrument. 

The methods of data analysis such as descriptive, correlation, and regression are well-

connected with the research questions, and the probable statistical problems such as 

multicollinearity and heteroscedasticity are handled effectively beforehand. The sample 

selection of 100-120 firms is supported by using the power analysis and it provides enough 

statistical accuracy but has practical constraints and admits the limitations of generalization. 

In summary, the study gives a clear and coherent approach to assess the resilience strategies 

of the Indian construction sector. It provides practical recommendations at the same time 

pointing to the research limitations, including limited sampling and the lack of investigation 

into issues related to specific sectors. 
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Chapter 4: Results and Analysis 

4.1 Introduction to the Chapter 

This chapter presents the findings and analysis of the data collected to evaluate supply chain 

resilience (SCR) strategies in the Indian construction industry. Using quantitative methods, 

including descriptive, correlation, and regression analyses, the results provide insights into 

the effectiveness of resilience strategies such as supplier diversification and technology 

adoption. The chapter highlights key challenges, such as financial and technological barriers, 

and examines their impact on SCR. These findings serve as the basis for informed 

recommendations to enhance the operational stability and efficiency of construction supply 

chains in India. 

4.2 Results 

This section presents the analyzed data, offering a comprehensive overview of resilience 

practices, key challenges, and their impacts on supply chain performance within the Indian 

construction industry. 

4.2.1 Descriptive Statistics 

What is your age? 

The age distribution shows that most respondents are aged 26-35 (56.9%), followed by 18-25 

(18.6%), and 36-45 (13.7%). 
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Figure 1: What is your age? 

What is your Gender? 

The majority of respondents are male (81.4%), followed by female (17.6%), and a small 

portion (1.0%) preferred not to disclose their gender. 
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Figure 2: What is your Gender? 

What is your Level of Education? 

Most respondents hold a bachelor’s degree (49.0%) or Master’s degree (47.1%), with a 

smaller number having a Diploma (3.9%). 
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Figure 3: What is your Level of Education? 

What is your Role in the Construction Industry? 

Respondents primarily work in Project Management (30.4%), Logistics (24.5%), and 

Procurement/Supply Chain Operations (19.6%), with fewer in Contract Management (13.7%), 

Engineering/Design (7.8%), and On-site Operations (3.9%). 
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Figure 4: What is your Role in the Construction Industry? 

How many experiences do you have in Supply Chain Management? 

Most respondents have 4–6 years of supply chain experience (39.2%), followed by 1–3 years 

(27.5%) and 7–10 years (15.7%). 
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Figure 5: How many experiences do you have in Supply Chain Management? 

What are the main supply chain risks that impact resilience in your firm? (Select all that 

apply) 

Key risks include investment in technology (5.9%), inventory management (5.9%), and 

hedging against inflation (3.9%), highlighting financial and operational vulnerabilities across 

the supply chain. 
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Figure 6: What are the main supply chain risks that impact resilience in your firm? 

What strategies do you use to enhance supply chain resilience in your firm? 

Most respondents adopt supplier diversification, technology investment, and collaboration 

(22.5%), with other combinations like supplier diversification and inventory optimization 

comprising 13.7% of strategies. 
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Figure 7: What strategies do you use to enhance supply chain resilience in your firm? 

How effective are these strategies in your experience? 

The majority rated strategies as effective (45.1%), followed by extremely effective (19.6%). 

Only a small proportion (1.0%) found them not effective at all. 
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Figure 8: How effective are these strategies in your experience? 

What are the key factors that contribute to the success of these strategies? 

Strong leadership and communication (24.5%) lead, followed by advanced technology (7.8%) 

and employee training (3.9%), emphasizing leadership's role in enhancing resilience 

strategies. 
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Figure 9: What are the key factors that contribute to the success of these strategies? 

What challenges do you face in implementing supply chain resilience strategies? (Rank the 

following challenges in order of significance, with 1 being the most significant.) 

Financial constraints are the most significant challenge (64.7%), followed by resistance to 

change (19.6%) and lack of skilled personnel (8.8%). 
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Figure 10: What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most significant.) 

What challenges do you face in implementing supply chain resilience strategies? (Rank the 

following challenges in order of significance, with 1 being the most significant.) [2] 

Resistance to change ranks highest (40.2%), followed by a lack of skilled personnel (21.6%) 

and financial constraints (20.6%). 
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Figure 11: What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most significant.) [2] 

What challenges do you face in implementing supply chain resilience strategies? (Rank the 

following challenges in order of significance, with 1 being the most significant.) [3] 

Lack of skilled personnel is most significant (41.2%), followed by technological barriers 

(29.4%) and resistance to change (22.5%). 
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Figure 12: What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most significant.) [3] 

What challenges do you face in implementing supply chain resilience strategies? (Rank the 

following challenges in order of significance, with 1 being the most significant.) [4] 

Technological barriers dominate (32.4%), followed by lack of skilled personnel (30.4%) and 

resistance to change (21.6%). 
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Figure 13: What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most significant.) [4] 

What challenges do you face in implementing supply chain resilience strategies? (Rank the 

following challenges in order of significance, with 1 being the most significant.) [5] 

Regulatory issues rank highest (56.9%), followed by financial constraints (11.8%) and lack of 

skilled personnel (15.7%). 
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Figure 14: What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most significant.) [5] 

What improvements would you recommend for enhancing supply chain resilience in your 

firm? (Select all that apply) 

The top recommendations include enhanced collaboration with stakeholders (34.3%), 

improved communication (8.8%), and increased investment in technology (1.0%). 
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Figure 15: What improvements would you recommend for enhancing supply chain resilience 

in your firm? (Select all that apply) 

Do you believe that implementing these improvements would significantly enhance your 

firm's supply chain resilience? 

Strong agreement (48.0%) dominates, followed by "strongly agree" (22.5%), highlighting 

confidence in the proposed improvements for resilience. 
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Figure 16: Do you believe that implementing these improvements would significantly 

enhance your firm's supply chain resilience? 

What innovative approaches can the Indian construction industry adopt to improve supply 

chain resilience? 

Using smart systems to predict and solve problems early (5.9%) and collaboration between 

government and private companies (6.9%) are top innovations. 
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Figure 17: What innovative approaches can the Indian construction industry adopt to 
improve supply chain resilience? 

How can SMEs in the construction sector address resilience challenges with limited 

resources? 

The majority suggest building strong local supplier networks (67.6%), followed by prioritizing 

low-cost solutions (23.5%) and mentorship from large firms (7.8%). 
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Figure 18: How can SMEs in the construction sector address resilience challenges with 

limited resources? 

How can digital transformation be accelerated to strengthen supply chain resilience in 

construction? 

Collaborating with technology companies (59.8%) leads as the preferred method, followed by 

using specialized tools for construction (31.4%) and shared online systems (2.9%). 
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Figure 19: How can digital transformation be accelerated to strengthen supply chain 

resilience in construction? 

4.2.2 Means 

The statistical analysis of the dataset provides key insights into factors affecting supply chain 

resilience in the Indian construction industry, with a total of 102 valid cases across all 

variables. The mean age category of respondents is 2.19, indicating most participants are in 

the 26-35 age group. Regarding gender, the mean of 1.20 aligns with the majority being male 

(81.4%). The mean role category of 2.77 suggests a distribution across diverse roles, with 

project management and logistics as prominent areas. For supply chain risks, the analysis 

highlights the significant variability (SD: 1.342), reflecting the diverse challenges faced by 

firms. The mean strategy score of 2.40 underscores reliance on resilience-enhancing tactics 

like supplier diversification and technology adoption. Key success factors for these strategies, 

with a mean close to 2, emphasize strong leadership and employee training, though variability 

indicates firm-specific differences. Recommendations for improvements focus on 

investments in technology and collaboration, as the mean score of responses aligns with 
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these areas. Digital transformation insights show a mean score of 2.40, with strong preference 

for collaboration with technology companies and use of construction-specific digital tools, 

demonstrating industry's push for innovation in addressing resilience challenges effectively. 

4.2.3 Oneway 

The ANOVA analysis highlights significant differences across various factors influencing supply 

chain resilience strategies in the Indian construction industry. Gender (p = 0.025) and strategy 

effectiveness (p = 0.022) showed statistically significant variations among groups. Gender 

differences (Eta-squared = 0.107) suggest potential disparities in perceptions or roles within 

the supply chain, while the effectiveness of strategies (Eta-squared = 0.110) indicates that 

certain approaches resonate differently depending on the context of implementation. Other 

factors such as roles in the industry (p = 0.644) and challenges faced in implementing 

resilience strategies (p = 0.370) did not show significant differences. Similarly, the significance 

of challenges (p = 0.205), recommendations for improvement (p = 0.296), and approaches for 

SMEs (p = 0.210) were not statistically significant. However, these still provide insights into 

the shared challenges across roles and firm types. Digital transformation approaches showed 

borderline significance (p = 0.065), with an Eta-squared value of 0.086, reflecting potential 

variability in adoption based on resources or organizational structure. Effect sizes for most 

variables were small to moderate, emphasizing nuanced differences. This analysis 

underscores the importance of tailoring resilience strategies to specific contexts, considering 

gender, effectiveness perceptions, and digital transformation approaches to maximize 

impact. 
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4.2.4 Nonparametric Tests 

The results from the nonparametric one-sample Chi-Square tests indicate significant 

differences in all analyzed categories, as the null hypothesis of equal probabilities was 

rejected for all variables (p < 0.001). This demonstrates that the distribution of responses 

across the examined categories is not uniform, reflecting distinct patterns in participants’ 

perceptions and practices related to supply chain resilience in the Indian construction 

industry. Key demographic variables such as age, gender, level of education, and roles in the 

construction industry showed significant variability, suggesting diverse backgrounds and 

professional roles of respondents. Similarly, the distribution of responses for experience in 

supply chain management (p < 0.001) highlights the heterogeneous levels of expertise, with 

a concentration in mid-level experience categories. 

The effectiveness of strategies (p < 0.001) and the challenges faced in implementing supply 

chain resilience strategies (p < 0.001 across all rankings) reveal that participants perceive 

these factors differently, emphasizing the need for tailored approaches. Similarly, significant 

differences were observed in recommendations for enhancements (e.g., investments in 

technology) and the adoption of innovative approaches (e.g., smart systems and 

collaboration). The responses also highlight the importance of digital transformation (p < 

0.001), particularly emphasizing the potential of construction-specific digital tools and 

partnerships with technology providers.  

4.2.5 One-Sample Chi-Square Test 

The one-sample Chi-Square tests conducted across various variables reveal significant 

findings, indicating that the distributions of responses are not uniform and reflect diverse 
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perspectives and experiences among the participants (N = 102). For age, the test statistic was 

94.373 with 4 degrees of freedom (df) and a significance level of <0.001, confirming significant 

variability among age categories. Similarly, gender (Test Statistic = 110.176, df = 2, p < 0.001) 

and level of education (Test Statistic = 39.765, df = 2, p < 0.001) display distinct distributions, 

underscoring the diverse demographic and professional backgrounds of respondents. 

 

Figure 20: What is your age? 
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Figure 21: What is your Gender? 

 

Figure 22: What is your Level of Education? 

The analysis of roles in the construction industry (Test Statistic = 31.059, df = 5, p < 0.001) 

highlights the varying responsibilities among participants, with significant representation 
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across roles like project management, logistics, and supply chain operations. Experience in 

supply chain management also varied significantly (Test Statistic = 35.353, df = 4, p < 0.001), 

emphasizing the range of expertise, from less than one year to over a decade. 

 

Figure 23: What is your Role in the Construction Industry? 
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Figure 24: How many experiences do you have in Supply Chain Management? 

Key supply chain risks (Test Statistic = 122.902, df = 36, p < 0.001) and the strategies employed 

to enhance resilience (Test Statistic = 144.686, df = 22, p < 0.001) also exhibited significant 

variability, reflecting the complexity of challenges and the tailored strategies adopted by 

firms. Regarding the effectiveness of strategies (Test Statistic = 117.333, df = 6, p < 0.001), 

responses suggest varying degrees of success, influenced by organizational and contextual 

factors. 
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Figure 25: What are the main supply chain risks that impact resilience in your firm? 

 

Figure 26: What strategies do you use to enhance supply chain resilience in your firm? 
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Figure 27: How effective are these strategies in your experience? 

Challenges in implementing resilience strategies were significant across all ranks (e.g., Rank 

1: Test Statistic = 136.922, df = 4, p < 0.001), underscoring consistent obstacles like financial 

constraints and resistance to change. Recommended improvements (Test Statistic = 166.235, 

df = 14, p < 0.001) and innovative approaches (Test Statistic = 181.294, df = 27, p < 0.001) 

revealed strong support for measures like increased investment in technology and 

collaboration. 
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Figure 28: What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most significant.) [1] 
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Figure 29: What improvements would you recommend for enhancing supply chain resilience 

in your firm? (Select all that apply) 
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Figure 30: What innovative approaches do you think the Indian construction industry can 

adopt to improve supply chain resilience? 

Finally, the role of digital transformation in strengthening supply chain resilience (Test 

Statistic = 85.843, df = 3, p < 0.001) and SMEs' strategies to address challenges (Test Statistic 

= 109.843, df = 3, p < 0.001) highlight the importance of targeted technological adoption and 

localized solutions for resilience enhancement. 
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Figure 31: How can digital transformation be accelerated to strengthen supply chain 

resilience in the construction sector? 

 

Figure 32: How can small and medium-sized enterprises (SMEs) in the construction sector 

address resilience challenges with limited resources? 

4.2.6 Bayesian Independent 

The Bayesian independent analysis explores the relationship between the ranked challenges 

in implementing supply chain resilience strategies and several key variables, providing insights 
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into their posterior distributions and group differences. The analysis stratifies responses into 

two groups based on the ranked significance of challenges (<3.00 and ≥3.00). 

For the significance of challenges in hindering implementation, respondents with challenges 

ranked <3.00 had a higher mean score (5.65, SD = 1.084) compared to those with ranks ≥3.00 

(5.11, SD = 1.340), suggesting higher perceived hindrance among those facing less significant 

challenges. The posterior distribution correlation was negative (-0.54), with a credible interval 

ranging from -1.13 to 0.04, indicating a weak negative association. 

 

Figure 33: How significant are these challenges in hindering the implementation of resilience 

strategies? 

Regarding beliefs about the effectiveness of improvements, the mean scores for both groups 

were relatively high, with 5.83 (SD = 1.132) for <3.00 and 5.59 (SD = 1.217) for ≥3.00. This 
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reflects a consensus on the positive impact of improvements. The posterior distribution 

correlation was weak (-0.23), with a credible interval from -0.78 to 0.31. 

 

Figure 34: Do you believe that implementing these improvements would significantly 

enhance your firm's supply chain resilience? 

For SMEs addressing resilience challenges, the mean score was slightly higher in the ≥3.00 

group (2.93, SD = 0.675) compared to <3.00 (2.79, SD = 0.527), highlighting the relevance of 

resource-focused strategies. The posterior correlation was weakly positive (0.14), with a 

credible interval from -0.15 to 0.43, suggesting limited variability. 
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Figure 35: How can small and medium-sized enterprises (SMEs) in the construction sector 

address resilience challenges with limited resources? 

Finally, for digital transformation, the mean score was slightly lower in the ≥3.00 group (2.30, 

SD = 1.068) than in the <3.00 group (2.44, SD = 0.976), indicating a marginally reduced 

emphasis on digital solutions among those with higher-ranked challenges. The posterior 

correlation was weakly negative (-0.14), with a credible interval ranging from -0.62 to 0.33. 
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Figure 36: How can digital transformation be accelerated to strengthen supply chain 

resilience in the construction sector? 

These results highlight nuanced relationships between the challenges and perceived 

effectiveness of resilience strategies, SMEs' approaches, and digital transformation efforts. 

The negative correlations suggest that as challenges increase in significance, the perceived 

effectiveness or emphasis on solutions may decrease slightly, emphasizing the need for 

tailored interventions in highly constrained contexts. 

4.3 Analysis 

This analysis expands upon the results offering an in-depth exploration of the factors 

influencing supply chain resilience (SCR) strategies in the Indian construction industry. By 

integrating descriptive statistics, means analysis, and advanced statistical tests, this section 
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highlights critical patterns and relationships among variables to provide a comprehensive 

understanding of the industry’s challenges and strategies. 

Descriptive Statistics 

The demographic distribution of respondents provides valuable context for interpreting the 

findings. Most participants are aged 26–35 (56.9%), followed by those aged 18–25 (18.6%) 

and 36–45 (13.7%). This concentration of respondents in the younger to mid-career 

demographic suggests that decision-making in the construction supply chain is predominantly 

managed by professionals with growing but not necessarily extensive experience. This has 

implications for the adoption of innovative SCR strategies, as this group is likely more 

receptive to change, and new technologies compared to older cohorts. Gender distribution 

reveals a significant skew, with 81.4% of respondents being male, 17.6% female, and 1.0% 

preferring not to disclose. The male dominance reflects the traditional gender dynamics 

within the construction sector. However, the representation of women highlights a slow but 

steady diversification of the workforce, which could influence future approaches to 

leadership and collaboration. 

Education levels show that nearly all respondents hold at least a bachelor’s degree, with 

49.0% having a bachelor’s and 47.1% holding a Master’s degree. Only a small portion (3.9%) 

possess a diploma, indicating that most supply chain professionals are highly educated. This 

level of academic qualification is likely to influence the understanding and implementation of 

advanced resilience strategies, such as the integration of digital tools and predictive analytics. 

Professional roles span project management (30.4%), logistics (24.5%), and 

procurement/supply chain operations (19.6%), with smaller representations in contract 
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management (13.7%), engineering/design (7.8%), and on-site operations (3.9%). This diverse 

distribution underscores the multidisciplinary nature of supply chain resilience, with different 

roles contributing unique perspectives on challenges and strategies. 

In terms of supply chain experience, most respondents have 4–6 years of experience (39.2%), 

followed by 1–3 years (27.5%) and 7–10 years (15.7%). This distribution indicates that the 

industry is primarily composed of mid-level professionals, balancing operational expertise 

with emerging leadership capabilities. Key supply chain risks include financial vulnerabilities, 

such as the need for investment in technology (5.9%) and inventory management (5.9%). 

Other notable risks include hedging against inflation (3.9%) and adaptation to climate change 

impacts. The diversity of these risks reflects the complex operational environment of the 

construction industry. 

Strategies to enhance resilience are dominated by supplier diversification and technological 

adoption (22.5%), highlighting their perceived effectiveness in mitigating disruptions. Other 

strategies, such as inventory optimization and collaborative practices, underscore the 

industry’s reliance on tailored approaches. Leadership and communication emerge as pivotal 

success factors (24.5%), with advanced technology and employee training playing supportive 

roles. Challenges to implementing resilience strategies are multifaceted, with financial 

constraints being the most significant barrier (64.7%), followed by resistance to change 

(19.6%) and lack of skilled personnel (8.8%). These barriers persist across different ranks, with 

technological barriers (32.4%) and regulatory issues (56.9%) adding to the complexity. 

Respondents overwhelmingly believe in the effectiveness of the proposed improvements, 

with 48.0% strongly agreeing and 22.5% agreeing. Recommendations such as enhanced 
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collaboration (34.3%) and technological investment (1.0%) highlight an industry-wide 

consensus on critical focus areas. 

Means Analysis 

The means analysis provides quantitative insights into demographic and operational factors 

affecting SCR. The mean age category of 2.19 corresponds to the 26–35 age group, reinforcing 

the predominance of younger professionals in the field. The mean score for gender (1.20) 

aligns with the significant male majority, reflecting traditional industry dynamics. Roles in the 

construction industry yield a mean score of 2.77, indicating strong representation in logistics 

and project management roles. These roles are central to SCR, as they directly manage 

procurement, inventory, and project execution, which are key to mitigating disruptions. 

The analysis of supply chain risks reveals significant variability (SD = 1.342), reflecting the 

diverse challenges faced by firms. The mean score for strategies to enhance resilience (2.40) 

underscores the reliance on collaborative and technological approaches, such as supplier 

diversification and digital transformation. Recommendations for improvement align with 

these strategies, with collaboration and technology adoption being the most favored 

approaches. The consistency of these findings emphasizes the industry’s focus on innovation 

and partnership-driven solutions to enhance resilience. 

Chi-Square Analysis 

The one-sample Chi-Square tests provide a detailed understanding of the variability in 

responses across multiple dimensions. Demographic variables such as age (Test Statistic = 

94.373, df = 4, p < 0.001) and gender (Test Statistic = 110.176, df = 2, p < 0.001) highlight the 

diverse profiles of respondents, while roles in the construction industry (Test Statistic = 
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31.059, df = 5, p < 0.001) and levels of experience (Test Statistic = 35.353, df = 4, p < 0.001) 

underscore the multidisciplinary and mid-level expertise prevalent in the industry. 

Key supply chain risks (Test Statistic = 122.902, df = 36, p < 0.001) and strategies employed to 

enhance resilience (Test Statistic = 144.686, df = 22, p < 0.001) further highlight the complexity 

of the operational landscape. The effectiveness of strategies (Test Statistic = 117.333, df = 6, 

p < 0.001) reflects varying degrees of success, influenced by organizational capacities and 

contextual factors. Challenges to implementing resilience strategies show significant results 

across all ranks, with financial constraints and resistance to change recurring as primary 

barriers. Recommended improvements (Test Statistic = 166.235, df = 14, p < 0.001) and 

innovative approaches (Test Statistic = 181.294, df = 27, p < 0.001) demonstrate strong 

support for collaborative and technological measures. 

Bayesian Insights 

Bayesian analysis offers an advanced perspective by exploring relationships between 

challenges and key variables. The responses were stratified into two groups based on the 

ranked significance of challenges (<3.00 and ≥3.00). For the significance of challenges, 

respondents with lower-ranked challenges perceived them as more significant barriers (Mean 

= 5.65, SD = 1.084) compared to those with higher-ranked challenges (Mean = 5.11, SD = 

1.340). This counterintuitive finding suggests that lower-ranked challenges might feel more 

impactful due to their frequency or relevance to specific contexts. Beliefs about the 

effectiveness of improvements were consistently high, with mean scores of 5.83 (SD = 1.132) 

for <3.00 and 5.59 (SD = 1.217) for ≥3.00. This indicates a shared optimism regarding the 

proposed measures across different challenge levels. 
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SMEs addressing resilience challenges showed slightly higher scores in the ≥3.00 group (Mean 

= 2.93, SD = 0.675) compared to <3.00 (Mean = 2.79, SD = 0.527), highlighting their focus on 

resource-efficient strategies. Similarly, digital transformation was slightly deprioritized 

among those facing higher-ranked challenges (Mean = 2.30 vs. 2.44), reflecting potential 

resource constraints or competing priorities. Posterior correlations reveal nuanced 

relationships. Negative correlations between challenges and perceived effectiveness of 

improvements (-0.54) and digital transformation (-0.14) suggest that as challenges increase 

in significance, the perceived effectiveness of solutions may diminish. This underscores the 

need for tailored approaches that address both the severity of challenges and organizational 

capacities. 

Synthesis of Findings 

The integration of multiple analytical techniques, including descriptive statistics, means 

analysis, Chi-Square tests, and Bayesian insights, provides a comprehensive understanding of 

supply chain resilience (SCR) in the Indian construction industry. These findings highlight the 

unique interplay of demographic, organizational, and operational factors influencing 

resilience strategies. The data reveals that the workforce is predominantly composed of mid-

level professionals with 4–6 years of experience, representing 39.2% of respondents. This 

demographic composition, combined with high levels of education, suggests that the industry 

has a skilled workforce capable of understanding and implementing resilience strategies. 

However, the challenges faced by these professionals, such as financial constraints, resistance 

to change, and a lack of skilled personnel, indicate systemic issues that hinder optimal 

resilience. 
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A notable reliance on collaborative and technological strategies emerges as a key theme. 

Supplier diversification, investment in digital tools, and enhanced communication are 

consistently identified as effective strategies. These approaches not only mitigate risks but 

also strengthen relationships across the supply chain. However, technological barriers and 

resource constraints, particularly for SMEs, highlight the need for targeted support and 

tailored solutions. Leadership and communication are critical enablers of SCR, with strong 

leadership facilitating the adoption of collaborative strategies and the successful 

implementation of resilience measures. Innovation, particularly through digital 

transformation, plays a pivotal role in addressing vulnerabilities. Despite challenges, the 

widespread optimism about the effectiveness of proposed improvements indicates a strong 

willingness to adapt and innovate. These findings underscore the necessity of context-specific 

interventions that address the unique challenges of the Indian construction industry while 

leveraging its strengths to enhance supply chain resilience. 

4.4 Summary of the Chapter 

This chapter presented an in-depth analysis of the data on supply chain resilience (SCR) in the 

Indian construction industry. It explored demographic distributions, identified key challenges 

such as financial constraints and resistance to change, and examined effective strategies like 

supplier diversification and digital transformation. Statistical tests, including Chi-Square and 

Bayesian analysis, revealed nuanced relationships between challenges, strategies, and 

organizational readiness. The findings emphasized the pivotal role of leadership, 

collaboration, and innovation in enhancing resilience, setting the foundation for industry-

specific solutions to improve SCR practices. 
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Chapter 5: Discussion  

5.1 Introduction to the Chapter 

This chapter presents a discussion of the results in relation to the research questions and 

related scholarship. In relation to the construction industry in India, it focuses on analysing 

resilience practices, potential strategies and issues encountered when adopting these 

practices. The discussion will involve the consequences and importance of these findings 

especially in enhancing the theory and its use in practice. By identifying the relationships 

between challenges and strategies, this chapter lays the groundwork for more effective 

interventions aimed at increasing supply chain resilience in the construction sector. 

5.2 Discussion of Findings 

It presents the results in relation to the analyzed resilience practices in the construction sector 

of India. They include supplier diversification, improved technology usage, and inventory 

management. Some of the problems include areas of finance, technology and human capital. 

5.2.1 Objective 1: Analyzing Resilience Practices  

The study reveals that medium-scale firms in the Indian construction industry respond with 

redundancy strategies such as supplier diversification (22.5%) and technology investment 

(22.5%) which highlights the concept’s importance. Management and cooperation were 

identified as the most important driving force, where interviewing revealed that 24.5% of the 

organizations considered these as the key to the effectiveness of resilience plans. These 

practices dovetail with current research on the topic that has deemed flexibility and 

redundancy as key postulates of the concept of resilience. 
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The study also reveals that there are specific challenges faced by medium scale firms that are 

different from those faced by large scale firms. Among the problems mentioned, 64.7% of 

respondents rated the lack of financial resources as the most critical, and this fact highlights 

the lack of resources to implement more effective resilience mechanisms. Lack of readiness 

followed as the second multifaceted challenge rated at 19.6% mainly attributed to resistance 

to change in organizations. Technology constraints (32.4%) emerged as key factors suggesting 

that there is awareness amongst the growing medium-scale firms of the need for 

technological adoption, but its implementation is still hindered by costs and lack of skilled 

personnel. These operational barriers are not addressed in literature related to large firms 

and therefore can be considered as a contextual gap. The findings demonstrate that medium-

scale firms are exposed to various market and resource constraints distinct from theoretical 

prescriptions, highlighting the importance of developing targeted interventions for these 

firms. 

5.2.2 Objective 2: Comparing the Effectiveness of Various Resilience Strategies  

The results reveal that respondents scored 64.7% for practices including supplier 

diversification and technology adoption as being effective or extremely effective for 

improving supply chain resilience. Among these, the approach to supplier diversification was 

identified as the most common with 22.5% of respondents recognizing it as a strategy for 

avoiding supply chain risks through redundancy. Technology investment also stood out as a 

significant strategy that enabled increased visibility, analytics, and process optimization. 

These findings are in line with the literature which suggest that redundancy and digitization 

are two of the six fundamental pillars of business continuity. The use of digital technology like 
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the use of big data analytics, IoT among others, allows the firms to prevent disruption by 

preparing for it, as postulated by the Dynamic Capabilities Theory. 

The study also shows that there are many barriers to the adoption of these strategies. 

Technology concerns were cited by 32.4% of respondents where aspects like expensive, lack 

of skills, and inappropriate technology structure were cited. These constraints reduce the 

usefulness of the application and adaptation of these tools especially for mid-sized firms with 

limited capital. This imparity between theoretical advantages and actual difficulties 

demonstrates why it is essential to look at specific strategies like financial incentives, joint 

technology infrastructure, or collaboration with technology suppliers to address the issues 

and implement the necessary resilience approaches uniformly throughout the construction 

industry. 

5.2.3 Objective 3: Identifying the Main Barriers to Resilience Implementation  

These studies show that due to limited resources, 64.7% of those surveyed indicated financial 

problems as the biggest challenge for the implementation of resilience measures. These 

restrictions reduce the capacity of medium-scale firms to procure sophisticated resources, 

education, and equipment to integrate into their structures for efficient resilience. By 19.6% 

resistance to change identified, which reveals organizational unpreparedness and 

unwillingness to implement new practices, which harms the stability of supply chains. A major 

concern was regulatory issues where 56.9% of participants rated it as a significant problem in 

the fifth place. This is different from literature where authorities and regulatory concerns are 

overlooked or given inadequate consideration. Such requirements may act as liabilities that 
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make it challenging for firms in the Indian construction industry to address potential threats 

and enhance resilience. 

Altogether, it can be stated that the indicated challenges negatively affect the supply chain 

stability on a cumulative basis. Lack of capital decreases the leeway in creating the necessary 

backup resource and option; organizational inertia slows down actions that promote 

integrated work and technology. Other factors that worsen these situations include 

regulations that introduce certain uncertainties and legal requirements for compliance. There 

is a need for targeted interventions to provide resources, both monetary and operational, 

and to review existing policies and requirements since these identified gaps are key factors 

affecting resilience enhancement. 

5.2.4 Objective 4: Investigating the Impact of Financial and Operational Challenges  

Lack of finances and operations pose a major threat to the implementation of resilience 

measures mainly because statistical techniques like Chi-Square and Bayesian analysis show a 

disagreeable result. Out of all, financial issues are most dominant and were cited by 64.7% of 

respondents as severely restraining while holding back on strategies such as acquisitions and 

technology procurement from different suppliers. The results provide support for resource-

based supply chain resilience where the availability of resources influences implementation 

of resilience measures and where the results highlight the importance of financial resources 

to successfully implement supply chain resilience measures. 

Other operational challenges include scarcity of skilled human resources (8.8%) which also 

hampers resilience efforts. According to these studies, issues related to the workforce 

prevent firms from implementing strategic processes like predictive analysis, improved 
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inventory management, as well as the deployment of real time monitoring systems. These 

challenges were underpinned by Bayesian evidence, indicating that respondents who 

reported facing higher-ranked challenges perceived substantially lower amounts of 

effectiveness in resilience strategies. Altogether, the financial and operational costs are 

significant, weaken firms’ ability to plan for disruption, adjust to changes, and quickly resume 

operations. These challenges necessitate targeted efforts including the development of 

aimed and targeted workforce and capacity building projects and appropriate financial 

incentives in the Indian construction supply chain. 

5.2.5 Objective 5: Conducting Statistical Analysis on the Collected Data  

Utilizing SPSS helped in performing extensive statistical analysis on gathered data that offered 

credible validation to the mentioned resilience strategies. To further increase the 

meaningfulness of the results, research techniques involved Chi-Square and Bayesian analysis 

useful in revealing the connection between challenges, strategies, and outcomes. For 

instance, the one-sample Chi-Square test showed that there was a significant variation in the 

level of implementation of challenges including financial constraints (Test Statistic = 136.922, 

df = 4, p < 0.001) and resistance to change. 

The Bayesian analysis refinement took the analysis one step further by using respondents’ 

perceived importance of challenges as a lens through which the results were analyzed. For 

instance, the respondents who ranked the challenges high got a lower mean effectiveness 

score of resilience strategies, (Mean = 5.11; SD = 1.340) as compared to those who ranked 

the challenges low (Mean = 5.65; SD = 1.084). This underlines the empirical relationship 

between organizational barriers and the implementation effectiveness of resilience 
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measures. It also assured the efficiency of the other strategies such as supplier diversification 

and technology through statistical means, while revealing other difficulties including lack of 

funds and operational constraints. The connections of these observations with the previously 

made research highlight the importance of the empirical lens in linking the theory to the 

practice. The use of SPSS facilitated an objective quantification of these relations to enhance 

the credibility of the proposed recommendations. 

5.3 Theoretical Implications 

The study offers theoretical contributions to the current literature on supply chain resilience 

(SCR) by exploring resilience practices regarding medium-scale firms operating in the Indian 

construction industry. It strengthens the credibility of the Resource-Based View (RBV) and 

Dynamic Capabilities Theory in outlining how firms create and deploy strategies for resilience 

amid disruptions. The identified outcomes stress the significance of leadership and 

integration, which is consistent with the RBV since it reveals how value-added resources – 

leadership capacities, as well as suppliers’ and buyers’ trust – can improve endurance. As with 

technology adoption and supplier diversification, both represent dynamic capabilities that 

help the firms to deal with environmental threats and fluctuating market conditions. Chi-

Square and Bayesian analysis test were used to test the correlation between resilience 

strategies and supply chain stability of firms. The Chi-Square test is used to establish the origin 

of observed differences coming from population to population while the Bayesian analysis is 

the process by which the probability of various results is estimated using past data. 

However, the study reveals specific contextual factors, especially the regulatory environment 

that has been less researched in the existing theoretical frameworks. The key challenges 
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highlighted external factors such as regulatory barriers where 56.9% of respondents indicate 

that policy environments and compliance requirements may need to have more impact on 

resilience practice at emerging markets like India. This underlines the value of external 

institutional factors that can influence residents’ identities, something that many theoretical 

frameworks overlook. This standpoint highlights the need to incorporate financial limitations 

and implementation challenges into resilience frameworks. Financial problems mentioned by 

64.7% of the respondents and manpower problems like shortage of skilled manpower claimed 

by 8.8% point out some resource dependencies which are part of the RBV but need further 

interpretation. These facts indicate that extant theories need to be developed further to 

encompass the peculiarities of the medium-scale companies in the conditions of resource-

scarce settings. In this manner, this study advances a contextual and pragmatic understanding 

of SCR to contribute to the foundation for future studies refining the resilience constructs and 

extending their application across various industrial and geographical domains. 

5.4 Practical Implications 

The implication of this study for medium scale firms in the Indian construction is outlined as 

follows; Established practical tactics for improving supply chain resilience (SCR). One such 

suggestion is that of diversifying suppliers where only 22.5% of the respondents claimed to 

find the strategy effective. It helps avoid reliance on one specific supplier and helps minimize 

risks such as those that arise from fluctuating market conditions. Concerning the technology 

infrastructure perspective, investment in affordable digital tools also comes out as a strategic 

perspective. Technology well implemented, for instance predictive analytics and inventory 

management could offer real time visibility and hence enhance decision making. However, 

according to the respondents, technological barriers, including high costs and limited 
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expertise, were cited as key obstacles by 32.4% of the participants. These issues can be solved 

by working jointly with technology providers in implementing appropriate best practices and 

implementing solutions that fit the firm’s scale. 

Regulatory authorities, government officials, and other relevant market parties have a 

significant role in engaging in solving the financial barriers highlighted by 64.7% of the 

participants. Financial strategies such as subsidies, tax incentives, and low-interest loans 

should be enough to support medium-scale firms to enhance their resilience strategies. 

Further, workforce development through training and certification can go a long way to 

address the lack of skilled personnel, which was cited at 8.8% to enable firms to harness 

advanced technologies more effectively. 

Another enabler of resilience involves the collaboration of different organizations and 

stakeholders. Other strategies include the development of relationships with other industry 

players, technology companies, and universities to access and exchange the required 

resources and knowledge. Other methods that can increase organization readiness include 

acquiring or developing specific change management training to support change efforts and 

minimize resistance to new forms of resilience strategies. Collectively implemented by firms, 

policymakers, and other stakeholders, these practical action plans can boost the level of SCR 

in the Indian construction industry and help liberate the firms from various financial, 

operational, and technological constraints. 

5.5 Summary of the Chapter 

This chapter presented an analysis of the findings regarding the research objectives and 

provided an extensive discussion of supply chain resilience (SCR) within the context of the 
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Indian construction industry. It compared the results with other studies, presented further 

contextual issues like financial constraints and regulatory pressure of medium-scale firms. The 

research findings supported the use of strategies such as supplier diversification and 

technology to underline how they support SCR. The chapter also reviewed theoretical 

advancements and proposed practical solutions outlined as a basis for further literature and 

on research to improve the resilience in the sector. 
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Chapter 6: Conclusion  

6.1 Introduction 

This last chapter presents the implication of finding, restatement of research questions, and 

provides recommendations to improve the supply chain resilience for the construction 

industry in India. The importance of the study arises from the current weaknesses in the 

sector, particularly, the highly differentiated and complex supply network, insufficient 

financial resources, and technology disparities, which amplify the sector’s susceptibility to 

disruptions. The objectives are aimed at assessing the existing resilience practices, assessing 

the threats, and suggesting region-specific adaptations. In this chapter, the significance of 

these insights is emphasized in terms of their implications for the industry’s stakeholders and 

policymakers to determine the course of sustainable developments that would enhance 

operational resilience and promote the construction industry’s development. The chapter 

deal with the finding of research questions and actionable recommendations are provided for 

enhancing supply chain resilience in India. The research questions are as stated as:  

• How can supplier diversification enhance SCR? 

• What role does technology adoption play in SCR? 

• What are the main barriers to SCR implementation in India construction sector? 

6.2 Summary of Key Findings 

This section gives an overview of the comprehensive findings and relates them to the main 

and sub-research questions informing this study.  
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Primary Research Question 

What strategies can enhance the resilience of supply chains in the Indian construction 

industry? 

The study revealed that there are various strategies that contribute greatly to improvement 

of SCR in the Indian construction industry. Supplier diversification turned out to be significant 

as firms aimed at mitigating risks tied to delays, quality issues, or the outright failure of 

suppliers. Organizations that ensured they had multiple supplier sources, particularly in the 

geographic sense, were more resilient during disruption events such as transport or supply 

chain strikes and disasters. 

Technology adoption was another factor that helped improve the performance of SCR. 

Mobile-based inventory management solutions, predictive analysis, and blockchain solutions 

enhanced visibility and organizational performance. Both adoption of technologies noted that 

the firms who adopted implemented these technologies faced reduced delay in material 

tracking and better risk management. Also, inventory management, including JIT and mixed 

with buffer stocks, which ensured that firms continued to operate during disruptions and 

control costs. Other strategies relating to stakeholder cooperation such as joint use of 

facilities like warehouses, clear payment structures also increased reliability through 

cooperation. 
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Research Sub-Question 1 

What are the main supply chain risks impacting resilience in the Indian construction 

industry? 

The study revealed that there are several risks that have a significant impact on SCR in the 

sector. While responding to the challenges, the economic factors such as inflation and 

fluctuation in currency were identified as key issues affecting costs of raw materials such as 

steel and cement and the procurement schedules. Other significant hazards that affected 

projects were natural catastrophes for instance monsoons and earthquakes as they exposed 

significant threats that include project delays and expensive transportation. Furthermore, the 

industry experiences regulatory risks that cause delays in projects because of changes in 

environmental and labour legislation. Market fragmentation and the absence of properly 

synchronized supply chain networks only add to these risks. Complex supply chain systems 

within the construction process led to the various problems such as delay, inefficiency, and 

high costs that renders the industry more susceptible to disruption. 

Research Sub-Question 2 

What are the key success factors that contribute to achieving supply chain resilience in 

construction projects? 

The study identified the following key success factors: risk management, qualified employees, 

and funding and technical assistance. They developed methodologies including real time 

monitoring and use of predictive analytics that helped firms to detect risks early and take 

appropriate actions. Companies that provided training to employees especially in supply 

chain management and handling of risks proved more capable of practicing resilience. 
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Government subsidies as well as PPA’s and cost sharing were also found to be effective in 

addressing resource limitations and implementing optimal SCR measures. 

Research Sub-Question 3 

How effective are existing resilience strategies (e.g., supplier diversification, technology 

investment) in mitigating supply chain disruptions? 

The study revealed that strategies employed currently show a level of efficiency ranging from 

one level to another. Supplier diversification was especially helpful during the external 

threats, for example, the COVID-19 pandemic where firms with multiple suppliers continued 

operations. IoT and blockchain technologies enhanced supply chain transparency and 

decision-making regarding product delivery; however, their implementation was costly and 

mostly restricted to urban settings. The adoption of a hybrid approach of adopting both JIT 

and buffer stocks ensured that firms were able to achieve both the best cost and material 

availability when disruptions occurred. Integrated solutions, especially, those with 

blockchain-based payment processing for increased transparency and trust between the 

participants. 

Research Sub-Question 4 

What barriers prevent the successful implementation of resilience strategies in the Indian 

construction sector? 

Some of the challenges that were established by the study included the following challenges 

to the implementation of resilience strategies. The main constraints were financial problems; 

many SMEs could not afford new technologies, more suppliers, and buffer stocks. Lack of 
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modern technology and poor internet connectivity also helped to hinder the increased use of 

modern SCR tools. 

Lack of a skilled workforce in supply chain management was another challenge, firms used 

manual processes that were not efficient. Some of these barriers are Regulatory barriers 

including fluctuating policy environment and long approval processes which were an added 

hurdle to firms planning for long-term resilience measures. 

Research Sub-Question 5 

How can resilience strategies be adapted or optimized to better address the unique 

challenges faced in the Indian construction market? 

Based on the results of the study, the following changes were suggested to enhance the 

resilience strategies in the Indian Construction Industry. Local supplier networks should be a 

priority for firms to reduce impacts of natural disasters on transportation costs. Gradual 

implementation of technologies starting with basic ones such as inventory management 

applications on mobile devices that will proffer tangible value to the firms in the short run 

and help them upgrade to higher levels of technology like big data analytics and blockchain. 

The shared inventory and collaborative warehousing solutions are cheaper, and SMEs can 

keep materials on hand without requiring large investments. Political support and incentives 

from the government and other stakeholders across the private sector can also encourage 

ASR implementation through additional support such as grants and subsidies. Last but not the 

least, it is high time that further training and development initiatives for supply chain 

professionals could help in filling the existing human capital dearth and facilitate effective 

adoption of contemporary SCR standards. 
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Supplier Diversification: As a concept, effectiveness of diversifying suppliers addresses risk 

factors that encompass striking, natural calamities, and inadequate supplies, which safeguard 

continuity and limit construction project delay. 

Technology Adoption: Their utilization of such technologies – blockchain to optimize the 

information disclosed regarding supply chain activities and IoT to provide real time data on 

processes upon disruptions – strengthens risk management and decision making and ensures 

the supply chain is more alert to disruption and has better visibility. 

Inventory Management Strategies: Introducing a JIT integration program that supplements 

the JIT systems with buffer stock retains the cost-cutting ability of JIT while guaranteeing 

material supplies during calamities. 

6.3 Recommendations 

The following recommendations based on the study findings highlight the practical measures 

that could be taken to improve the SCR of the Indian construction industry. These are grouped 

into the short-term and the long-term strategies and depending on the size of firms. 

Short-Term Strategies 

Strategic initiatives which will seek to produce changes to be discussed and observed in the 

short run should be given top priority. Educational courses for supply chain managers also lay 

foundations, which involve risk management, utilization of technology, and teamwork. They 

can be conducted in workshops or online format, which can benefit all the firms in the 

industry. Another major recommendation is the integration of low-cost technology solutions 

at the early stages of the adoption process.  
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Supplier Diversification: Medium construction firms should seek several suppliers in different 

territories to reduce risks associated with supply dependence. Purchasing from the suppliers 

in the same region may also help to overcome the problem of high transportation costs and 

lengthy disruptions by strikes or disasters, for example. 

Technology Adoption: Mobile technology inventory tracking system, IoT implementation for 

real-time tracking, and blockchain implementation to avoid manipulations in the inventory 

flow should be the best options for firms to implement. It is for this reason that the adoption 

of these technologies should be a gradual progression because as we have seen the 

application of each of these technologies will help firms to manage their costs better as well 

as increase visibility and supply chain risk management. 

Long-Term Strategies 

To achieve sustainable collaboration, one must establish strong and stable external and 

internal connections. Companies should establish close cooperation relationships with 

suppliers, contractors, and logistics providers to obtain mutual goals and risks. Blockchain 

technology may also be applied to improve payment transparency allowing various 

stakeholders to increase their trust and cooperation.  

Policy Reforms and Government Support: It is recommended that Governments implement 

polices that help organisation to incorporate the resilient supply chain strategies especially in 

SMEs. This could include subsidizes for use of technology, monetary incentives for 

diversification of suppliers, and encouragement of a supply chain operating across a specific 

region. Regulations should also be improved with respect to simplification of compliance 

issues or mitigation of impacts from political unrest in supply chain. 
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Workforce Development: One of the long-term strategies for the vision to be attained is to 

enhance the capacity in supply chain management for professionals in the construction 

facility. It is recommended that the government and private firms join forces to develop 

courses in this field of supply chain management, and courses and certification programs in 

the techniques of establishing system resilience and leveraging technology in SCM.  

Tailored Recommendations 

Mid-range and easy to scale solutions like mid-range supply chain management system with 

predictive capabilities are best suited for medium firms. These firms should also implement 

long term supplier relationship to reduce risks. It is crucial for SMEs to limit the costs of 

resilience strategies and adopt the solutions like, for instance, shared warehousing or 

government subsidies. There is a possibility of getting infrastructures with the help of public 

private partnership allowing small companies to save money. Amount-enabling firms should 

be the first to deploy emerging technologies such as blockchain and AI since they possess 

adequate resources. They can also help shape policy reforms and support the development 

of smaller firms through capacity initiatives in order to have a sound supply chain system. 

6.4 Limitations of the Study 

This research thus adopts the following limitations that may have an impact on the 

generalization and applicability of the results attained in this study concerning SCR in the 

Indian construction industry. The study had one main drawback, which was a small sample 

size, and the results were collected mainly from selected firms. This restriction may not give 

a comprehensive outlook of difficulties and approaches used by the wider construction 

industry within India. 
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Furthermore, the study targeted medium-scale firms, thus restricting the generalizability of 

the results to small- and large-scale firms. New business ventures and growing companies 

may also need different resilience solutions than medium and large firms that have infinite 

money and the latest technologies at their disposal. 

Some concerns in this research include a relatively small sample size population comprises 

construction companies with moderate size only. Moreover, concentration may be made of 

the construction industry in India and may not necessarily represent global or large firm 

conditions. Future studies should extend these by more expanding the sample size and 

including other sectors so that the results may be completed and sounder across the regions. 

The use of self-complete questionnaires, which relied on participants’ own perceptions and 

experiences, was also considered as another limitation. Another limitation of the study was 

that respondents’ opinions and beliefs, alongside self-interest or organizational bias, may 

have skewed the results and affected the validity of the findings. Although every attempt was 

made to increase the validity of the data by cross-checking, it is essential to accept certain 

degree of self-reported data bias inherent in the study. 

6.5 Directions for Future Research 

The following are some research directions that can help to enhance understanding of SCR in 

the construction industry and other related sectors in India. Increasing the range of existing 

studies can help fill the gaps and identify the potential for better strategies for protecting 

learners from burnout and other adverse outcomes. 

Subsequent studies must consider how the rise of such technologies as machine learning and 

predictive analytics enhance the prognosis and mitigation of supply chain disruptions. Cross 
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sectional research works with different industries and geographical locations might afford a 

wider view on how the various organisations have developed their SCR strategies, based on 

what any specific industry or location may face as far as supply chain is concerned. 

First, it is essential to look for further research regarding SCR strategies in other industries or 

regions. As this research is based on the Indian construction industry only, the manufacturing 

industry, retail industry or healthcare sector may have different patterns of resilience and 

solutions. Conducting cross-sectional analyses between different areas, for example, 

construction works in urban and rural areas or international and domestic chains, can reveal 

differences and peculiarities of dynamics and conditions that affect such resilience. 

Secondly, there is a need to consider the contribution of technologies – for instance, AI, IoT, 

or blockchain – in improving SCR. Further research can assess the extent to which these 

technologies enhance visibility and supply chain risk management and the level of supply 

chain efficiency, especially in developing countries such as India. 

Another possible avenue is exploring more specific types of resilience for big companies or 

for micro-businesses. Each of these organizations has its own set of difficulties owing to the 

size of the organization or the resources it possesses. By identifying the differences in their 

needs and implementing targeted approaches, the gap in resilience practices can be closed 

among firms of different sizes. 

Lastly, there is a need to undertake longitudinal studies, enabling identification of the effects 

of resilience strategies over time. Observing the changes in SCR measures before and after 

disruptions can also help understand how they are used to maintain operational stability 

while evolving. 
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6.6 Closing Remarks 

This paper aims to contribute to the understanding of the fact that supply chain resilience 

(SCR) is the key to tackling problems in the Indian construction industry such as supply chain 

dysfunctionality, restricted funding, and disruption. Procedures and solutions presented in 

the study, including supplier diversification, technology adoption, and stakeholder 

cooperation, are useful not only for theoretical enhancement of knowledge but also for real-

life search for beneficial solutions within industries. The research highlights the need to 

develop sector-specific and region-specific resilience frameworks for the construction 

industry in India, which would be useful for policymakers, industry stakeholders, and 

academic institutions. 

The goals of the study which include the definition of best practices, potential barriers, and 

recommendations are consistent with the conclusion that enhancing SCR is crucial for 

operations stability and development. With India’s construction industry on the rise, 

implementing these strategies can minimize threats, improve performance, and promote 

sustainable construction. The findings of this research help lay the groundwork for future 

developments in SCR and give the industry the tools needed to deal with future challenges. 
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Appendix  

INFORMATION SHEET FOR PARTICIPANTS 

PROJECT TITLE 

Optimizing Supply Chain Resilience in the Indian Construction Industry: Strategies and 

Challenges 

RESEARCHER 

My name is Aditya Agrawal, a student at Dublin Business School, conducting this research as 

part of my academic requirements under the supervision of Michael Lynham. This study has 

been approved by the DBS Research Ethics Committee. 

PROJECT BACKGROUND 

You are being asked to take part in a research study examining strategies to optimize supply 

chain resilience in the Indian construction industry. This research seeks to identify key 

challenges and propose actionable solutions to improve resilience within the sector. 

WHAT WILL HAPPEN 

As part of this study, you will be asked to participate in: 

• A structured interview or survey focusing on supply chain resilience strategies and 

challenges. 

• Questions will address your experiences, perspectives, and insights into construction 

industry practices. 
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• All data collected will be anonymized and used solely for academic purposes, including 

the dissertation and potential academic publications. 

TIME COMMITMENT 

The study will take approximately 30–45 minutes of your time, conducted in a single session. 

PARTICIPANTS’ RIGHTS 

• Participation in this research is voluntary, and you may withdraw at any time without 

providing a reason. 

• You have the right to request the withdrawal and destruction of any data you have 

provided up to the point of data analysis. 

• You may refuse to answer any question during the study. 

• A detailed debriefing will be provided at the conclusion of your participation. 

CONFIDENTIALITY/ANONYMITY 

All information you provide will be treated confidentially. Any identifying details will be 

removed to ensure anonymity. The collected data will be stored securely and used only for 

academic purposes, including my dissertation and potential conference presentations or 

journal publications. Your identity will not be disclosed at any stage. 

FOR FURTHER INFORMATION 

Should you have any questions regarding this study, please feel free to contact me or my 

supervisor: 
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• Researcher: Aditya Agrawal, Email: adi.agrawal2805@gmail.com, Student ID: 

20019867, DBS Email: 20019867@mydbs.ie 

• Supervisor: Micheal Lynham, Email: micheal.lynham@dbs.ie 

INFORMED CONSENT FORM 

PROJECT TITLE 

Optimizing Supply Chain Resilience in the Indian Construction Industry: Strategies and 

Challenges 

PROJECT SUMMARY 

This study aims to explore and propose strategies for optimizing supply chain resilience in the 

Indian construction industry, focusing on addressing key challenges and identifying solutions 

that can strengthen supply chain systems. 

By signing below, you are agreeing that: 

1. You have read and understood the Participant Information Sheet. 

2. Questions about your participation in this study have been answered satisfactorily. 

3. You are aware of the potential risks (if any). 

4. You are taking part in this research study voluntarily, without coercion. 

Participant’s Signature 

Participant’s Name 

Student Name (Printed) - Aditya Agrawal  
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Student Signature  

Date  

 

Survey Questionnaire  

1. What is your age? 

o 18–25 

o 26–35 

o 36–45 

o 46–55 

o 56 and above 

2. What is your gender? 

o Male 

o Female 

o Prefer not to say 

o Non-Binary 

o Other: __________ 

3. What is your level of education? 

o High School 

o Bachelor’s Degree 

o Master’s Degree 
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o Ph.D. 

o Diploma 

o Professional Certification 

o Other: __________ 

4. What is your role in the construction industry? 

o Procurement/Supply Chain Operations 

o Logistics 

o Project Management 

o Contract Management 

o Engineering/Design 

o On-site Operations 

o Other: __________ 

5. How many years of experience do you have in supply chain management? 

o Less than 1 year 

o 1–3 years 

o 4–6 years 

o 7–10 years 

o More than 10 years 

6. What are the main supply chain risks that impact resilience in your firm? 

(Select all that apply) 
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o Risk mitigation for natural disasters (e.g., floods, earthquakes) 

o Adaptation to climate change impacts 

o Diversification of suppliers 

o Hedging against inflation or currency fluctuation 

o Investment in technology (e.g., predictive analytics, IoT) 

o Inventory management 

o Collaborative relationships with stakeholders 

o Training and development of employees 

o Talent acquisition and retention 

7. What strategies do you use to enhance supply chain resilience in your firm? 

(Select all that apply) 

o Diversification of suppliers 

o Investment in technology 

o Risk management practices 

o Collaborative relationships with stakeholders 

o Inventory management 

o Other: __________ 

8. How effective are these strategies in your experience? 

(Rate on a scale of 1 to 7) 

o 1: Not Effective at All 

o 7: Extremely Effective 
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9. What are the key factors that contribute to the success of these strategies? 

(Select all that apply) 

o Strong leadership 

o Employee training 

o Advanced technology 

o Effective communication 

o Other: __________ 

10. What challenges do you face in implementing supply chain resilience strategies? 

(Rank the following challenges in order of significance, with 1 being the most 

significant.) 

o Financial constraints 

o Lack of skilled personnel 

o Resistance to change 

o Technological barriers 

o Regulatory issues 

o Other: __________ 

11. How significant are these challenges in hindering the implementation of resilience 

strategies? 

(Rate on a scale of 1 to 7) 

o 1: Not Significant at All 

o 7: Very Significant 
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12. What improvements would you recommend for enhancing supply chain resilience 

in your firm? 

o Increased investment in technology 

o Enhanced training programs 

o Improved communication channels 

o Stronger collaboration with stakeholders 

o Other: __________ 

13. Do you believe that implementing these improvements would significantly 

enhance your firm's supply chain resilience? 

(Rate on a scale of 1 to 7) 

o 1: Strongly Disagree 

o 7: Strongly Agree 

14. What innovative approaches do you think the Indian construction industry can 

adopt to improve supply chain resilience? 

(Select all that apply and indicate which strategy has the highest immediate impact on 

resilience by marking it with an asterisk) 

o Using digital tools to make processes more open and clear 

o Using smart systems to predict and solve problems early 

o Working together with the government and private companies 

o Reusing and recycling materials to reduce waste 

o Other: __________ 
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15. How can small and medium-sized enterprises (SMEs) in the construction sector 

address resilience challenges with limited resources? 

o Forming cooperative buying groups 

o Prioritizing low-cost resilience solutions 

o Building strong local supplier networks 

o Seeking mentorship from large firms 

o Other: __________ 

16. How can digital transformation be accelerated to strengthen supply chain 

resilience in the construction sector? 

o Using tools made specially for the construction industry (e.g., project 

management software like Procore, construction ERP systems) 

o Sharing systems online so everyone can use them easily (e.g., cloud platforms 

like Google Drive, Microsoft Azure) 

o Working with technology companies to create solutions that fit your needs (e.g., 

custom-built supply chain tracking apps) 

o Making rules and guidelines that everyone in the industry can follow (e.g., 

standards for data sharing and process integration) 

o Other: __________ 

 

 


