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!ōǎǘǊŀŎǘ 

This research evolved around delays observed in renewable projects in India, especially during 

the pursuit of transitioning to 100% renewable energy, which is an overarching goal worldwide. 

The study aims to investigate the effectiveness of Risk Management Adoption, specifically 

looking at knowledge and implementation, in Public Sector Solar Projects in Kerala. The 

research targets the awareness, information dissemination, and data collection practices of 

middle and lower management, aiming to bridge a crucial gap in understanding risk 

management in this sector. Using a deductive approach and cross-sectional survey strategy, the 

study collects insights from professionals involved in solar construction projects. By analysing 

structured survey data from supervisors and engineers with SPSS, the findings emphasise the 

urgency of addressing delays and the need for improved Risk Management practices. The 

results and recommendations aim to enhance project management in the renewable energy 

sector worldwide.   
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/ƘŀǇǘŜǊ мΥ LƴǘǊƻŘǳŎǘƛƻƴ 

мΦм  wŜǎŜŀǊŎƘ .ŀŎƪƎǊƻǳƴŘ 

Established in 1992, the United Nations Framework Convention on Climate Change 

(UNFCCC) and reinforced by the Paris Agreement highlight the imperative for sustainable and 

low-carbon development, making the adoption of solar energy a pivotal necessity (UNFCCC, 

1992; Paris Agreement, 2015). The global transition to 100% renewable energy is an 

overarching goal, particularly accentuated by recent geopolitical events following Russia's 

invasion of Ukraine, which escalated energy security concerns. This geopolitical shift has 

prompted nations to accelerate their move toward renewable energy sources like solar and 

wind, aiming to reduce reliance on imported fossil fuels that have become increasingly 

expensive. According to the International Energy Agency's (IEA) Renewables 2022 report, 

global renewable power capacity is projected to grow significantly by 2,400 gigawatts (GW) 

from 2022 to 2027, equivalent to China's entire current power capacity (IEA, 2022). 

However, in India, there's a concerning slowdown in renewable project capacity 

addition, with delays and pending new tendered works (Renewable Watch, 2020). This raises 

curiosity about whether these challenges are linked to the adopted risk management practices, 

considering the shared phases in the execution of solar projects. Therefore, this study aims to 

analyse the adoption of risk management practices in ongoing public sector solar projects in 

Kerala, India, to shed light on potential factors influencing project delays and capacity 

slowdowns. 

The main goal of project risk management is to identify, assess, and systematically 

address potential risks to minimize their negative impact on the project (Lock, 2014, p. 43). 

Larson and Gray (2021, p. 470-473) emphasise that for this process to be effective, all team 

members must be aware of the risks and the measures in place to address them. Failure in 
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communication regarding project risks can lead to increased costs and project delays. 

Additionally, the authors highlight the importance of pre-documenting responsibilities related 

to risk management to avoid confusion and blame-shifting among team members. 

As defined by Ameyaw et al. (2015) and Dixit et al. (2020), risk refers to exposure to 

events that could lead to financial losses arising from vulnerabilities and threats impacting 

project timeliness, cost, and quality. As articulated by Schwalbe (2014), project risk 

management involves the art and science of detecting, evaluating, and managing risks 

throughout a project while keeping project goals in mind. In the construction context, risk 

management encompasses systematic processes for identifying, assessing, and mitigating 

potential threats to project objectives, reflecting the industry's ongoing efforts to enhance 

project resilience and success (Flanagan & Norman, 1993). 

Given the critical role of risk management in the success of public-sector solar projects 

in Kerala, this research aims to make a substantial contribution to construction project 

management, risk assessment, and implementation in the renewable energy sector. This study 

evaluates the effectiveness of risk management practices in these projects, recognising the 

intricate nature of construction projects and the need for resilient strategies in the face of 

evolving challenges. 

мΦн wŀǝƻƴŀƭŜ ŦƻǊ ǘƘŜ wŜǎŜŀǊŎƘ 

 In response to the urgent global mandate set by the United Nations Framework 

Convention on Climate Change (UNFCCC) and reinforced by the Paris Agreement, the 

importance of solar energy emerges as a crucial element for sustainable and low-carbon 

development. Enacted in 1992, the UNFCCC emphasizes the pressing need to 

comprehensively address climate change, with a specific focus on transitioning towards green 
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energy sources. The Paris Agreement, ratified in 2015 and enforceable since 2016, establishes 

ambitious targets to curtail global warming, aiming to limit the increase below 2 degrees 

Celsius and aspiring for an even more stringent goal of 1.5 degrees Celsius (IPCC, 2018). 

Within this commitment, solar energy assumes paramount significance, being a renewable and 

abundant resource that aligns with objectives to reduce greenhouse gas emissions and promote 

climate-resilient pathways. The implicit endorsement of renewable energy within the Paris 

Agreement, coupled with the encouragement for nations to formulate long-term low-emission 

strategies with a preference for renewables, underscores the pivotal role of solar energy in 

achieving these environmental goals (UNFCCC, 1992; Paris Agreement, 2015; IEA, 2022). 

The recent geopolitical events, notably the invasion of Ukraine by Russia, have 

escalated energy security concerns globally. In response, many countries are redirecting their 

focus towards renewable energy sources like solar and wind to mitigate dependence on 

imported fossil fuels, which have witnessed substantial price hikes. According to the 

International Energy Agency's annual report, Renewables 2022, there is a projected significant 

growth in global renewable power capacity, with an increase of 2,400 gigawatts (GW) expected 

between 2022 and 2027. This surge is equivalent to the entire current power capacity of China 

(IEA, 2022). 

However, in the context of India, there is a concerning deceleration in the addition of 

capacity for renewable projects, particularly in solar energy (Renewable Watch, 2020). 

Ongoing projects are experiencing delays, and new projects that have been tendered are yet to 

commence. The slowdown is attributed to various challenges, including transmission and land 

constraints, uncertainties related to contract adherence, and non-payment issues from 

distribution companies. The COVID-19 pandemic in 2020 further exacerbated these 

challenges, causing disruptions in construction, supply chain, and regulatory processes. Despite 
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efforts to overcome setbacks, under-construction projects face prolonged delays, prompting the 

Ministry of New and Renewable Energy to grant developers extensions in their timelines. The 

renewable energy sector is adapting to evolving challenges, demonstrating resilience in its 

pursuit of a sustainable energy landscape (Renewable Watch, 2020). 

Kerala has committed to transforming into a state reliant entirely on renewable energy 

by 2040, with an ambitious target of reaching 3000 megawatts in the next four years (The 

Hindu, Dec 07, 2022; Ashwini Chikkodi, 2023). Despite showcasing notable solar innovations, 

including the world's first solar airport and India's largest floating solar power plant, Kerala's 

adoption of renewable energy lags many other states in India, ranking in the middle in terms 

of installed solar capacity among the country's 28 states (Reuters, 2021). This disparity 

highlights a gap between the state's innovative projects and the broader integration of 

renewable energy. 

However, this aspiration faces challenges as a flash report on central sector projects in 

India indicates that nearly 80% of ongoing projects are currently delayed, with an average cost 

overrun of 4.5 billion INR in 2022. This represents an increase of 1 billion INR per project on 

average over the last decade (CSPM Gov. India, 2022; RBI, 2022). The evident pattern of 

project delays and cost overruns underscores the need for a closer examination of ongoing 

public-sector solar projects in Kerala. This research aims to identify the underlying factors 

contributing to these delays and overruns, with a particular focus on the adoption of risk 

management practices. The analysis of risk management practices in these projects may offer 

insights that could guide the state in implementing effective management actions to fulfil its 

commitment to renewable energy goals (The Hindu, Dec 07, 2022; Ashwini Chikkodi, 2023; 

Reuters, 2021; CSPM Gov. India, 2022; RBI, 2022). 
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In conclusion, while Kerala's renewable energy aspirations are commendable, the 

existing challenges in project implementation necessitate a thorough investigation. By focusing 

on risk management practices in ongoing public-sector solar projects, this research seeks to 

shed light on critical factors contributing to delays and cost overruns. The ultimate objective is 

to provide actionable insights that can assist not only Kerala but also the broader green energy 

construction industry in overcoming these challenges. Success in this endeavour will contribute 

to the global efforts in achieving renewable energy targets, making our planet more 

environmentally friendly, cool, and breathable. 

мΦо ¢ƘŜ !ƛƳ ŀƴŘ hōƧŜŎǝǾŜǎ ƻŦ ǘƘŜ wŜǎŜŀǊŎƘ 

 This study aims to assess how effectively risk management practices are implemented 

and communicated in public-sector solar projects in Kerala, India. Specifically, it focuses on 

awareness, information dissemination, and data collection practices within the middle and 

lower management levels. The goal is to understand the extent to which risk management 

methods are adopted in these projects. By examining these aspects, the research aims to shed 

light on their impact on project delays and cost overruns, providing valuable insights for 

enhancing project efficiency and success. 

 The Research Objectives (RO) are focused on the following: 

RO1) Evaluate the level of awareness and understanding of risk management practices 

among middle and lower management staff, exploring how this knowledge 

influences their ability to respond proactively and constructively to unforeseen 

risk events in solar construction projects. 
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RO2) Examine the extent of adoption of risk management practices in various Utility 

Solar construction projects in Kerala and analyse how the level of adoption 

correlates with project delays.  

RO3) Examine the influence of professional experience in the relationship between 

Risk Management knowledge and proactive responses to project delays. 

RO4) Provide actionable insights from the research data to assist project managers in 

refining or developing comprehensive risk management plans, considering how 

enhanced risk management knowledge among employees can contribute to 

proactive and constructive responses to unforeseen risk events. 

 

мΦп ¢ƘŜ wŜǎŜŀǊŎƘ vǳŜǎǝƻƴǎ 

This research is trying to find out answers to the following questions. 

RQ1)  What is the current level of awareness and understanding of risk management 

practices among middle and lower management staff involved in solar 

construction projects in Kerala?  

RQ2) How does the knowledge of risk management practices among middle and 

lower management staff correlate with their ability to respond proactively and 

constructively to unforeseen risk events in the context of solar construction 

projects? 

RQ3) To what extent are risk management practices currently adopted in different 

Utility Solar construction projects in Kerala? 
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RQ4) How does the level of adoption of risk management practices correlate with the 

occurrence and severity of project delays in Utility Solar construction projects 

in Kerala? 

RQ5) How does the professional experience influence the relationship between Risk 

Management knowledge and the ability to respond proactively to unforeseen 

risk events and mitigate project delays? 

RQ6) How can the research findings be utilized to guide the development or 

refinement of comprehensive risk management plans in Utility Solar 

construction projects in Kerala, with a focus on enhancing risk management 

knowledge among employees to foster proactive and constructive responses to 

unforeseen risk events? 

Here, RQ1 and RQ2 are aligned with RO1, RQ3 and RQ4 are aligned with RO2, 

RQ5 is aligned with RO3, and RQ6 is aligned with RO4. 

мΦр ¢ƘŜ YŜȅ ±ŀǊƛŀōƭŜǎ 

 The following are the key independent and dependent variables. 

Independent Variables:  

1) Risk management Knowledge. 

2) Professional Experience. 

Dependent Variables:  

1) Project Delays. 
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2) Proactive responses: Measured by the speed and effectiveness of responses to 

unforeseen risk events. 

3) Constructive responses: Measured by the implementation of strategies that mitigate 

the impact of risk events. 

мΦс hǊƎŀƴƛȊŀǝƻƴ ƻŦ ǘƘŜ wŜǎŜŀǊŎƘ tŀǇŜǊ 

 This paper is structured into the following sections, each delineating specific aspects of 

the research, thereby providing a comprehensive and organized presentation of the study's 

methodology, findings, and analysis. 

Chapter 1: Introduction: This segment provides a comprehensive overview of the rationale 

underlying the chosen topic and elucidates the imperative for undertaking the present study. 

Chapter 2: Literature Review: This chapter encompasses a critical examination of the 

academic literature, contributing to the foundational understanding of the research area. It 

systematically delineates the perspectives of various authors, elucidating their endeavours 

relevant to the chosen topic. 

Chapter 3: Research Methodology: This section expounds upon the fundamental 

assumptions guiding the research methodology and deliberates on the selected research 

methods. It addresses pivotal considerations such as research philosophy, approach, strategy, 

methodological choices, temporal framework, as well as aspects related to data collection and 

sampling. 
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Chapter 4: Data Analysis and Findings: This segment delineates, presents, and elucidates 

the research findings. It is compartmentalized into two sections, distinctly dealing with 

quantitative data analysis and the subsequent presentation of the research findings. 

Chapter 5: Discussions: This chapter explores the implications of the findings, discusses 

limitations, and suggests potential avenues for future research, providing a comprehensive 

synthesis that enhances the overall understanding of the study. 

Chapter 6: Conclusion and Recommendations: The primary objective of this section is to 

derive overarching conclusions through the interpretation and justification of the study's 

findings, substantiating the formulated hypotheses. It endeavours to synthesize the previously 

discussed theories and concepts towards the goal of the study. 

Section 7: References 

Section 8: Appendices. 
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/ƘŀǇǘŜǊ нΥ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

нΦм  hǾŜǊǾƛŜǿ 

This chapter critically examines the literature on risk management practices in 

construction projects, emphasizing the analysis of their adoption in the project environment. A 

significant focus is placed on exploring the historical evolution of risk management theories 

and practices, providing insights into their development over time. 

The discussion extends to investigating the intricate relationship between risk 

management practices and the timely completion of construction projects. This involves an 

exploration of existing theories that underpin the connection between effective risk 

management and successful project outcomes, with a particular emphasis on meeting project 

deadlines. Additionally, the chapter delves into the perspectives of other researchers, offering 

a comprehensive view of the ongoing discourse regarding the interplay between risk 

management and project success, especially concerning timely completion. 

As part of the exploration, attention is given to the broader context of the construction 

industry. Acknowledging the unique challenges posed by the diverse spectrum of construction 

projects, the chapter evaluates existing research on risk management practices. It explicitly 

recognizes the limited scope of this examination, emphasising that solar projects represent only 

a fraction of the larger construction industry. By situating solar projects within the larger 

construction context, we can glean valuable insights and identify potential areas of divergence. 

The chapter culminates in an evaluation of the current state of knowledge in the field, 

shedding light on existing gaps in the literature. This critical assessment sets the stage for the 

subsequent chapters, offering a foundation for further inquiry. Moreover, the relevance of the 

paper is emphasized, signalling the potential contribution to the ongoing discourse on risk 
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management in construction projects, with particular attention to its applicability in the context 

of solar projects. 

нΦн  ¢ƘŜƻǊŜǝŎŀƭ CǊŀƳŜǿƻǊƪ 

нΦнΦм  wƛǎƪ aŀƴŀƎŜƳŜƴǘ όwaύ 

The construction industry operates within an inherently complex environment, 

navigating a myriad of challenges that can significantly influence project outcomes. From 

financial constraints to unpredictable environmental factors, construction projects are fraught 

with risks that necessitate strategic and effective management. This discussion delves into the 

extensive literature on risk management in construction projects, shedding light on how adept 

risk management practices can play a pivotal role in enhancing project efficiency. 

According to Ameyaw, Chan, Owusu-Manu, & Coleman (2015) and Dixit, Sharma, & 

Singh (2020), risk can be defined as exposure to events that could result in financial losses. 

These events would arise from the convergence of vulnerabilities and threats and would be 

apparent because of their effect on the timeliness, cost, and calibre of projects and their output. 

The art and science of detecting, evaluating, and managing risk across the course of a project 

while keeping project goals in mind is known as project risk management (Schwalbe K, 2014). 

Project risk management entailed being aware of the issues that could arise and how they might 

prevent the project from succeeding. 

Risk management in the context of construction projects encompasses the systematic 

processes of identifying, assessing, and mitigating potential threats to project objectives. This 

field has evolved dynamically over the years, witnessing substantial developments that reflect 

the industry's ongoing efforts to enhance project resilience and success (Flanagan & Norman, 

1993). The significance of effective risk management cannot be overstated, considering the 

intricate and multifaceted nature of construction projects. 
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Traditionally, risk management in construction projects follows a linear process 

involving several key steps. This includes the identification of risks, assessment of their 

potential impact, formulation of response plans, and continuous monitoring of outcomes (PMI, 

2017). The Project Management Institute's (PMI) guidelines underscore the importance of a 

structured approach to risk management, providing a framework that guides project teams in 

addressing potential challenges at every stage of project development. 

Furthermore, researchers emphasize the critical role of early risk identification in 

preventing issues during later project phases (Abdul-Rahman & Wang, 2017). This proactive 

approach aligns with the notion that addressing risks at their inception is more efficient and 

cost-effective than attempting to mitigate their impact once they have materialized. The 

literature underscores the idea that early identification allows for strategic planning and the 

implementation of pre-emptive measures, contributing to improved project outcomes. 

Chapman and Ward (2003) emphasize the positive correlation between robust risk 

management processes and project success. Their research suggests that a systematic approach 

to risk identification, assessment, and mitigation contributes to improved project outcomes, 

including better cost control, timely delivery, and stakeholder satisfaction. 

The importance of good risk management practices extends beyond individual projects 

to influence overall organizational performance. Research by Hillson and Murray-Webster 

(2007) underscores the connection between effective risk management and the achievement of 

strategic objectives. Organizations that integrate risk management into their decision-making 

processes can gain a competitive advantage by anticipating challenges, optimizing 

opportunities, and fostering a culture of continuous improvement. Additionally, the study by 

Schwalbe (2018) emphasizes that a proactive risk management approach not only enhances 

project efficiency but also contributes to long-term organizational resilience. In conclusion, the 
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literature consistently underscores the pivotal role of effective risk management in improving 

project efficiency and overall organizational success. 

Historically, the construction industry relied on traditional risk management theories, 

which focused on the identification and mitigation of risks at the project level (Abedi & 

O'Connor, 2007). These approaches were somewhat reactive, often dealing with risks as they 

emerged. As the industry matured, complexity theory emerged, recognizing the interconnected 

and dynamic nature of risks (Baccarini, 1996). This shift prompted a more proactive and 

systemic approach to risk management. Rooted in the understanding that construction projects 

are dynamic and interconnected systems, complexity theory provides a holistic lens through 

which risks can be identified, analysed, and managed in a more nuanced manner. 

нΦнΦн  ¢ǊŀŘƛǝƻƴŀƭ ¢ƘŜƻǊƛŜǎ ƛƴ wƛǎƪ aŀƴŀƎŜƳŜƴǘ 

Traditional risk management approaches have traversed a path shaped by decades of 

practical experiences and theoretical insights. One of the seminal works in this realm is 

Flanagan and Norman's "Risk Management and Construction" (1993). This foundational text 

outlined a systematic process involving risk identification, assessment, response planning, and 

ongoing monitoring. The simplicity and clarity of this framework laid the groundwork for 

subsequent developments in the field. 

Risk Identification: 

The first phase of traditional risk management involves the identification of potential 

threats to project objectives. Flanagan and Norman (1993) emphasized the importance of a 

comprehensive risk identification process, encouraging project teams to explore a spectrum of 

potential risks across various dimensions such as financial, technical, and environmental. This 
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early emphasis on thorough risk identification remains a critical aspect of effective risk 

management. 

Risk Assessment: 

Once risks are identified, the next step involves assessing their impact and likelihood. 

Chapman and Ward (1997) contributed significantly to this phase by introducing probabilistic 

risk assessment techniques. Their work emphasised quantitative approaches to risk assessment, 

providing a structured means to prioritise risks based on their potential impact. This 

quantitative lens added a layer of objectivity to the risk management process. 

Response Planning and Monitoring: 

Chapman and Ward (1997) further 

enriched traditional risk management by 

highlighting the importance of response 

planning and continuous monitoring. 

Their insights emphasized that risk 

management is not a one-time activity but 

a dynamic process that requires ongoing 

attention. Developing response strategies 

and adjusting them based on project 

evolution became integral components of 

the risk management lifecycle. 

  

 [Larson and Gray, 2021, p. 209] 

According to Larsen and Gray (2021), the risk management process is depicted in 

Figure 1. 

Figure 1: The Risk Management Process 
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The authors continue to explain the importance of a Risk Register in the risk 

management process as follows. A formal document known as the risk register typically 

contains a summary of the outcomes of the first three steps of the risk management process. 

Every risk that has been detected is listed in a risk register, together with information on its 

owners, current state, impact, category, likelihood of occurrence, and responses. The register 

serves as the foundation for risk control, the final phase in the risk management process. 

A significant strength of traditional theories lies in their integration with project 

management processes. The Project Management Institute (PMI), in its "A Guide to the Project 

Management Body of Knowledge (PMBOK Guide)" (2017), seamlessly integrates risk 

management into project planning and execution. This integration ensures that risk 

considerations are not treated in isolation but are intrinsic to overall project decision-making. 

While traditional theories have laid a robust foundation, they are not without 

challenges. Critics argue that these approaches can be overly focused on quantifiable risks, 

potentially neglecting qualitative and strategic risks (Hillson, 2002). Additionally, the linear 

nature of traditional risk management models might not fully capture the dynamic and 

interconnected nature of risks in complex projects (Sage & Dainty, 2006). 

нΦнΦо  /ƻƳǇƭŜȄƛǘȅ ¢ƘŜƻǊȅ 

At its core, complexity theory recognizes that construction projects are not linear 

processes but rather adaptive systems with multiple interacting components (Baccarini, 1996). 

Traditional risk management models often fall short in capturing the intricate relationships and 

emergent behaviours that characterize construction endeavours. Complexity theory, however, 

embraces the idea that risks are not isolated events; they are interwoven and can evolve 

throughout the project life cycle.  
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In the context of construction, applying complexity theory to risk management involves 

acknowledging the non-linearity of project dynamics. The identification of risks becomes an 

ongoing process, recognizing that new risks may emerge, and existing risks may evolve. This 

contrasts with the static risk registers common in traditional approaches (Sage & Dainty, 2006). 

Complexity theory's emphasis on self-organization is particularly relevant in risk management. 

Instead of relying solely on predetermined response plans, project teams can foster adaptability 

and resilience, allowing for real-time adjustments as risks manifest (Love et al., 2018). This 

dynamic approach aligns with the inherent uncertainties in construction projects. 

Behavioural Aspects within Complexity Theory: 

Integrating complexity theory with an understanding of behavioural aspects further 

enriches risk management. Chapman and Ward (2003) highlight the significance of human 

behaviour in risk perception. Complexity theory underscores that project participants are not 

merely cogs in a machine; their interactions influence the project's overall dynamic. Prospect 

theory (Kahneman & Tversky, 1979) within the realm of complexity theory recognizes that 

decision-making under uncertainty is influenced by cognitive biases and subjective 

evaluations. 

Cultural Considerations in Complex Project Environments: 

Also, cultural dimensions play a vital role in the application of complexity theory to 

risk management. Walker (2015) argues that cultural influences shape how risks are perceived 

and managed. Hofstede's cultural dimensions theory (1980) provides a framework for 

understanding cultural influences on risk attitudes. An awareness of cultural variations enables 

project teams to navigate diverse perspectives, ensuring a more nuanced and effective risk 

management strategy. Complexity theory accommodates cultural diversity, acknowledging that 

different perspectives can contribute to a more comprehensive understanding of project risks. 
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In summary, recognizing the role of human behaviour, cultural influences, and the evolving 

project environment, complexity theory enriches risk management strategies, contributing to 

more resilient and successful construction outcomes. 

нΦнΦп  wƛǎƪ aŀƴŀƎŜƳŜƴǘ tǊƻŎŜǎǎ ŀƴŘ wƛǎƪ wŜƎƛǎǘŜǊ 

 The risk management process is a critical component of project management, playing 

a pivotal role in identifying, assessing, and mitigating potential risks that could impact project 

objectives. Numerous scholars emphasize the fundamental importance of an effective risk 

management process in enhancing project success and minimizing unforeseen challenges 

(Hillson, 2002; Sage & Dainty, 2006). Hillson (202) posits that the early identification of risks 

allows project managers to proactively address issues, thereby preventing costly disruptions 

during later project phases. The iterative nature of the risk management process ensures a 

continuous and dynamic approach to risk assessment, enabling project teams to adapt strategies 

in response to evolving project conditions. 

The risk register, a central tool in the risk management process, serves as a 

comprehensive repository of identified risks, their potential impacts, and planned response 

strategies. Chapman and Ward (1997) argue that maintaining a robust risk register fosters 

transparency and accountability within project teams. It serves as a communication tool, 

facilitating a shared understanding of potential risks among project stakeholders. The risk 

register also provides a structured framework for prioritizing risks based on their severity and 

likelihood, guiding project teams in allocating resources to address the most significant threats 

(Flanagan & Norman, 1993). Furthermore, the risk register evolves throughout the project 

lifecycle, reflecting the dynamic nature of risks and ensuring that risk management remains an 

integral aspect of project governance. 
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Figure 2: Sample Risk Register with Matrix of Risk. 

(Source: Dziadosz & Rejment, 2015, p.261) 

In essence, the risk management process, coupled with the meticulous upkeep of the risk 

register, is indispensable in promoting project success. The literature underscores that a 

proactive and systematic approach to risk management enhances a project's resilience to 

uncertainties, contributes to timely decision-making, and ultimately safeguards project 

objectives. 

нΦнΦр  wƛǎƪǎ ƛƴ {ƻƭŀǊ /ƻƴǎǘǊǳŎǝƻƴ tǊƻƧŜŎǘǎ 

As the global push toward sustainable energy gains momentum, solar construction 

projects have emerged as crucial contributors to the renewable energy landscape. This 

literature-intensive essay delves into the multifaceted world of solar construction projects, 

shedding light on the technological innovations, economic considerations, and persistent 

challenges that shape their implementation. 
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Technological Innovations: 

Solar construction projects rest on the bedrock of technological innovations in solar 

energy harvesting and conversion. Advances in photovoltaic (PV) technology, energy storage 

solutions, and smart grid integration have marked significant milestones (Luque & Hegedus, 

2011). Technological breakthroughs contribute not only to the efficiency and reliability of solar 

installations but also to their cost-effectiveness, driving the economic viability of solar projects. 

Economic Considerations: 

While the costs of solar technology have witnessed a downward trend, economic 

considerations remain at the forefront of challenges in solar construction projects. Upfront 

capital costs, despite decreasing, still pose barriers to large-scale adoption, especially in 

developing regions (Apergis & Payne, 2017). Financing mechanisms, regulatory frameworks, 

and the absence of standardized practices in solar construction contribute to economic 

uncertainties, demanding strategic solutions for financial viability. 

Intermittency and Energy Storage Challenges: 

The intermittent nature of solar energy generation presents a persistent challenge in 

solar construction projects. Solar power generation is contingent on weather conditions and 

daylight hours, leading to fluctuations in energy output. Addressing intermittency requires 

effective energy storage solutions, a domain that continues to undergo rapid development 

(Zakeri & Syri, 2015). The integration of advanced energy storage technologies is essential for 

ensuring a stable and continuous energy supply from solar projects, particularly during periods 

of low solar irradiance. 
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Land Use and Environmental Concerns: 

Solar construction projects necessitate significant land use, raising environmental 

concerns and potential conflicts with existing land-use patterns. Striking a balance between 

harnessing solar potential and minimizing environmental impact is a delicate challenge 

(Denholm & Margolis, 2008). Research emphasizes the need for thoughtful planning and land-

use policies to mitigate ecological disruptions associated with expansive solar installations. 

Integration into Existing Infrastructure: 

Integrating solar projects into existing infrastructure grids presents logistical and 

technical challenges. The expansion of solar energy capacity requires seamless integration with 

conventional energy grids, necessitating upgrades and adaptations (Bartholomew et al., 2012). 

Compatibility issues, regulatory complexities, and the need for grid modernization contribute 

to the intricate task of aligning solar projects with existing energy infrastructure. 

The literature on solar construction projects underscores the transformative potential of solar 

energy in the global transition to sustainable power sources. Technological innovations 

continue to enhance the efficiency and economic viability of solar installations. However, 

challenges persist, ranging from economic considerations and intermittency to land use and 

integration complexities. Addressing these challenges demands interdisciplinary collaboration, 

policy support, and ongoing research efforts. As solar construction projects play an increasingly 

pivotal role in shaping the future of energy, understanding, and overcoming these challenges 

will pave the way for a sunlit and sustainable tomorrow. 

нΦо  /ǳǊǊŜƴǘ wŜǎŜŀǊŎƘ ƻƴ wa ƛƴ ǘƘŜ /ƻƴǎǘǊǳŎǝƻƴ LƴŘǳǎǘǊȅ 

 Researchers studying risk management have concentrated on analysing process models 

that offer guidelines for managing risks; these models usually include modifications to the four 
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processes of risk detection, evaluation, response planning, and monitoring (Taylor H et al., 

2012). Planning risk management, risk identification, qualitative risk analysis, quantitative risk 

analysis, risk response planning, and risk monitoring & control are the six stages that comprise 

risk management, according to Schwalbe (Schwalbe K, 2014). 

 Serpell et. al (2015) suggested a model for evaluating risk management practices by 

construction organizations. In this study, they constructed a risk management model and then 

a tool to evaluate it. This tool was developed based on a lot of previous research as shown in 

Figure-3 below. We will discuss the Risk Management Maturity Model (RM3) of Zou, Chen 

& Chan (2010) further. In this study, the researchers managed to develop the instrument 

(questionnaire) and did a pilot study on three organizations to measure the risk management 

maturity of the organizations. 

When reviewing current risk management practices, systems, and culture, a company 

should begin by establishing risk management maturity (Loosemore et al. 2006). Considering 

the inherent complexity and potential hazards in construction projects, construction companies 

must prioritize risk management. The nature of their work involves various uncertainties, 

making a careful examination of potential risks imperative. Additionally, these companies need 

a structured framework to assess their existing risk management practices. Such a framework 

serves as a valuable tool for evaluating the effectiveness of current approaches and guides 

formalizing or improving them. By adopting a systematic approach to risk management, 

construction companies can enhance their ability to identify, assess, and mitigate risks, 

ultimately fostering a safer and more successful project environment. This proactive stance 

ensures that construction firms are well-equipped to navigate the challenges inherent in their 

industry, contributing to overall project success and sustainability. Examining current risk 

management practices, procedures, and cultures can be a helpful first step towards determining 

the risk management maturity of a construction company (Monetti et al. 2006). 
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The study conducted by Zou, Chen, and Chan (2010) contributes significantly to the 

field of construction project management by introducing a robust assessment tool known as the 

Risk Management Maturity Model (RM3). This model offers construction organisations a 

systematic approach to evaluating their risk management maturity levels. By providing a 

structured framework for assessment, RM3 enables organisations to gain valuable insights into 

the effectiveness of their existing risk management practices. Moreover, the tool facilitates a 

nuanced understanding of areas that may require enhancement, allowing construction firms to 

strategically plan and implement improvements in their risk management strategies. The 

development of RM3 represents a pivotal step towards fostering a proactive and mature 

approach to risk management in the construction industry. As organizations increasingly 

grapple with the inherent uncertainties in construction projects, this assessment tool emerges 

Figure 3: Table of some Risk Management Maturity Models [Serpell et al., 2015] 
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as a valuable resource for shaping comprehensive strategies that not only gauge but also elevate 

the overall risk management maturity within construction organizations. 

The RM3 model, designed to assess an organization's maturity in risk management, 

incorporates a set of questions that address specific aspects. Responses to these questions serve 

as a metric to gauge the organization's capabilities by evaluating its performance in these areas. 

This assessment aids in identifying issues related to processes, attitudes, and experience within 

the organization. In essence, the model functions as a diagnostic tool, enabling a comprehensive 

evaluation that highlights potential areas for improvement in risk management practices. 

 The validation of these models in the research reveals that the construction sector 

commonly relies on a limited set of risk management strategies, often not universally 

applicable. Approaches for hazard identification, such as risk registers, sensitivity analyses, 

checklists, and brainstorming, are predominantly qualitative rather than quantitative or semi-

quantitative (Goh et al., 2013). This imbalance in risk assessment methods can adversely 

impact project development, influencing factors like time, budget, scope, and quality. The 

repercussions include heightened costs for clients and diminished returns on investment for 

contractors. 

Junkes and colleagues (2015) studied entrepreneurial risks, examining their nature, 

circumstances, and outcomes. The research utilised specific indicators for risk analysis, 

considering both optimistic and pessimistic possibilities. The analysis acknowledged the 

subjective uncertainty associated with parameter estimates. The study emphasized the 

consideration of unexpected liabilities with low likelihood (0ï10%) as genuine uncertainties 

not reflected in the balance sheet. Furthermore, it suggested that events with a probability above 

50% should be included in the risk assessment, but the report did not provide explicit standards 

for identifying hazards.  
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Bai et al. (2021) researched the resource management process in construction projects, 

highlighting the impact of ineffective resource management on resource allocation and project 

management risks. They aimed to enhance risk management by addressing conflicts in project 

resources. The study employed a machine learning model to process risk data, predicting 

potential risks associated with project development. Experimental tests demonstrated the 

model's effectiveness in monitoring the entire project process, optimizing overall project 

objectives, and safeguarding projects from potential issues. Both Bai et al. (2021) and Jiang et 

al. (2020) emphasized the pivotal role of construction expenses in construction projects, 

exerting a significant influence on project execution. 

Compounding the issue, risk communication within the construction project's value 

chain is frequently ambiguous and inconsistent (Tah and Carr, 2001a; Aven, 2011). This lack 

of clarity extends to a deficit in shared knowledge among project participants regarding risks 

and potential outcomes, hindering the effective application of early warning systems and other 

mitigation techniques. 

Moreover, risk identification tends to be confined to the project's planning phase, with 

insufficient monitoring during execution (Nielsen, 2004). The challenges further encompass a 

lack of a common language, insufficient resources for the risk management process, and a 

deficiency in formalising this process in building projects (Tah and Carr, 2001b). These 

obstacles collectively impede the effective implementation of risk management in construction 

projects, posing significant hurdles to addressing issues promptly and comprehensively at 

various stages of the project lifecycle. 
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нΦп  wŜǎŜŀǊŎƘ ƻƴ wa ƛƴ ǘƘŜ LƴŘƛŀƴ {ǳōπŎƻƴǝƴŜƴǘ 

Hariharan Subramanyan and colleagues (2012) observed the risks prevalent in the 

Indian construction industry. They suggested mitigation procedures outlined in their paper, 

emphasising that the effectiveness lies in proper implementation, leading to increased chances 

of positive outcomes. Ankit Mahendra Patel and associates (2013) introduced a risk 

management technique involving comprehensive documentation procedures. This technique 

serves as a unified approach to address various risks occurring throughout the lifecycle of 

construction projects. Renuka and team (2014) proposed a systematic tool for easy hazard 

assessment in project tasks, encouraging practitioners to adopt risk analysis. The review 

underscores the significance of integrating risk identification and assessment during the 

bidding stage, contributing to more accurate estimations of cost escalation and time overrun. 

Consequently, the inclusion of risk assessment in budgeting and scheduling becomes 

imperative for the successful completion of construction projects (Hariharan Subramanyan et 

al., 2012; Patel Ankit Mahendra et al., 2013; Renuka et al., 2014). 

Sathish Kumar et al. (2015) put forward a framework for recognizing and evaluating 

risks, emphasizing the importance of calculating the severity of risks, particularly in terms of 

personal and property risks for investors, contractors, or developers involved in construction 

projects. Amarsinh (2016) concluded that risk in theory is dual, encompassing both negative 

and positive aspects. Additionally, scholars have acknowledged the understanding of risk 

management and its processes, noting that its application within the construction sector is still 

at a nascent stage. Thus, there is a need to raise awareness and encourage the use of risk 

management techniques within the construction industry. Ahsan Nawaz and team (2019) 

disclosed that the housing industry in Pakistan incorporates numerous risk management 

features, crucial for workers in interpreting observations, and advocated for the identification 
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of risky procedures in Pakistani construction. Immediate modification procedures should be 

implemented if hazards arise. Nasir B. Siraj and colleagues (2019) identified common risks in 

construction, highlighting errors in design, variations in inflation rates, poor engineering, and 

changes in government laws and policies as the highest risks affecting project outcomes. 

нΦр  9Ǿŀƭǳŀǝƻƴ ƻŦ /ǳǊǊŜƴǘ [ƛǘŜǊŀǘǳǊŜ 

The literature on risk management (RM) in the construction industry provides a 

comprehensive understanding of the challenges, practices, and theoretical frameworks that 

guide this critical aspect of project management. The construction sector, inherently complex 

and fraught with uncertainties, demands meticulous attention to risk management for 

successful project outcomes. 

Traditional risk management, as outlined by Flanagan and Norman (1993) and endorsed 

by the Project Management Institute (PMI, 2017), follows a linear process involving risk 

identification, assessment, response planning, and continuous monitoring. The significance of 

this structured approach is underscored by its ability to address potential challenges at every 

stage of project development. However, the dynamic nature of construction projects has led 

scholars to explore alternative approaches, such as complexity theory, recognizing that projects 

are adaptive systems with multiple interacting components (Baccarini, 1996). 

Complexity theory, championed by Sage and Dainty (2006), challenges the linear 

nature of traditional risk management by acknowledging the non-linearity of project dynamics. 

This approach emphasizes ongoing risk identification and embraces self-organization, 

fostering adaptability and resilience in real-time. Love et al. (2018) further support this 

dynamic approach, aligning it with the inherent uncertainties in construction projects. 
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Current research on RM in the construction industry highlights a shift towards 

analysing process models and maturity levels. Schwalbe (2014) outlines six stages of risk 

management, emphasizing planning, identification, qualitative and quantitative analysis, 

response planning, and monitoring. Zou, Chen & Chan (2010) propose the Risk Management 

Maturity Model (RM3), evaluating the maturity of organizations in managing risks. Serpell et 

al. (2015) construct a model for evaluating risk management practices, emphasizing the need 

for systematic tools to assess maturity. 

Examining risk management practices in construction companies, Loosemore et al. 

(2006) stress the importance of establishing risk management maturity, considering the 

complex and hazardous nature of construction projects. Monetti et al. (2006) advocate for a 

systematic framework to assess existing practices, guiding formalization or improvement. This 

proactive approach enhances the ability of construction companies to navigate challenges and 

contributes to overall project success. 

Research specific to the Indian sub-continent, exemplified by Subramanyan et al. 

(2012), Patel et al. (2013), and Renuka et al. (2014), highlights the practical application of risk 

management techniques. Sathish Kumar et al. (2015) and Amarsinh (2016) contribute by 

proposing frameworks and acknowledging the dual nature of risk, incorporating both negative 

and positive aspects. 

In conclusion, the available literature emphasizes the evolving nature of risk 

management in the construction industry, moving beyond traditional linear models to embrace 

complexity theory and maturity assessments. The practical application of these theories and 

frameworks is crucial for construction companies to enhance their resilience, navigate 

uncertainties, and contribute to the overall success of projects. 
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нΦс  ¢ƘŜ /ƻƴŎŜǇǘǳŀƭ CǊŀƳŜǿƻǊƪΥ 

The conceptual framework for analysing the adoption of risk management practices in 

ongoing public sector solar projects in Kerala encompasses various interconnected elements 

drawn from existing literature. At the core of this framework is the understanding that risk 

management is a multifaceted process crucial for the success of complex construction projects, 

particularly in the renewable energy sector. Flanagan and Norman (1993) provide a 

foundational perspective, emphasizing the systematic identification, assessment, and 

mitigation of risks throughout the project lifecycle. The Project Management Institute (PMI, 

2017) contributes by delineating key stages in the risk management process, including risk 

identification, assessment, response planning, and continuous monitoring. 

In the context of ongoing public sector solar projects, the application of risk 

management practices is influenced by the unique characteristics of the renewable energy 

sector. Building on the insights of Love et al. (2018), the framework recognizes the dynamic 

and evolving nature of renewable energy projects, where risks may emerge or evolve 

throughout the project. Additionally, the complexity theory proposed by Baccarini (1996) is 

integrated into the framework, acknowledging that solar projects are adaptive systems with 

multiple interacting components. This perspective aligns with the intricate relationships and 

emergent behaviours inherent in construction projects. 

To assess risk management maturity, the Risk Management Maturity Model (RM3) 

developed by Zou, Chen, and Chan (2010) is incorporated into the framework. This model 

provides a structured approach for evaluating the effectiveness of risk management practices 

within organizations. Additionally, the insights from Serpell et al. (2015) guide the 

development of tools for assessing risk management practices specifically tailored to the 

construction industry. 
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As this framework is applied to ongoing public sector solar projects in Kerala, it will 

consider the regional context, drawing on the work of researchers such as Hariharan 

Subramanyan et al. (2012), Patel Ankit Mahendra et al. (2013), and Renuka et al. (2014) to 

understand the specific risks and challenges faced in the Indian subcontinent. The framework 

is designed to provide a comprehensive and context-specific analysis of risk management 

adoption, offering a valuable tool for project managers, policymakers, and stakeholders 

involved in public sector solar initiatives in Kerala. 

нΦсΦм ¢ƘŜ wŜǎŜŀǊŎƘ IȅǇƻǘƘŜǎƛǎ 

Given the comprehensive examination of the existing literature and the conceptual 

framework established for this research, the subsequent hypotheses have been articulated to 

undergo empirical validation through the research investigation. 

H1:  The adoption of risk management practices is proportional to project 

delays. 

This hypothesis suggests that if a construction project adopts effective risk management 

practices, there will be a correlation with the completion time of the project. In simpler terms, 

the more comprehensive the risk management, the fewer delays are expected. 

H2: Risk management knowledge enables employees to respond proactively to 

unforeseen risk events constructively. 

 This hypothesis indicates that when employees have good knowledge of risk 

management, they are better equipped to handle unexpected problems positively and 

proactively. In other words, understanding how to manage risks helps employees respond well 

to unexpected challenges in the project. 
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H3: The level of professional experience affects both risk management 

knowledge and proactive responses to project delays. 

This hypothesis suggests that the amount of experience a person has in their 

professional role can influence how their knowledge of risk management translates into taking 

proactive actions to prevent or address project delays. Essentially, the relationship between 

knowledge and proactive responses may vary based on professional experience. 

нΦт  9ȄƛǎǝƴƎ DŀǇ ƛƴ ǘƘŜ ¢ƻǇƛŎ ƻŦ LƴǘŜǊŜǎǘ 

The existing literature provides a comprehensive overview of risk management 

practices in construction projects, acknowledging the inherent complexities and uncertainties 

within the field. However, a notable gap in research pertains to the specific context of ongoing 

public-sector solar projects in Kerala, India. This geographical and sector-specific gap is 

significant due to the unique challenges and dynamics associated with solar projects, 

particularly in the public sector. 

Public sector solar projects in Kerala, like elsewhere, are subject to a myriad of risks 

that span financial, environmental, and regulatory domains. The distinctive nature of solar 

projects, with dependencies on weather conditions, evolving technology, and government 

policies, necessitates a focused analysis of risk management practices tailored to this context. 

The relevance of studying risk management in ongoing public-sector solar projects in 

Kerala becomes apparent when considering the region's ambitious renewable energy goals and 

the pivotal role solar projects play in achieving sustainability targets. The successful 

implementation of such projects not only contributes to the energy landscape but also aligns 

with global efforts to combat climate change. 
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The gap in the literature becomes more pronounced when recognizing the specific 

challenges faced by public sector initiatives. These challenges include bureaucratic processes, 

funding uncertainties, and the influence of political factors. An analysis of risk management 

practices in this context can provide valuable insights for project managers, policymakers, and 

stakeholders involved in the execution of public sector solar projects. 

Moreover, the evolving nature of solar technology and the dynamic regulatory 

environment in India necessitate a continuous re-evaluation of risk management strategies. 

Lessons learned from ongoing projects in Kerala can inform best practices for future 

endeavours, fostering a culture of adaptability and resilience. 

The potential impact of this research extends beyond academia. Practical 

recommendations emerging from the study can enhance the efficiency and success of ongoing 

public sector solar projects, contributing to the broader objectives of sustainable development 

and renewable energy adoption. 

In conclusion, the gap in research concerning the analysis of risk management practices 

in ongoing public-sector solar projects in Kerala is not only relevant but crucial for the 

successful execution of these projects. Bridging this gap can provide a nuanced understanding 

of the unique challenges faced in the region, offering practical insights that can inform 

decision-making and contribute to the success of public-sector solar initiatives. 

нΦу  /ƻƴŎƭǳǎƛƻƴ ƻŦ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

In conclusion, the exploration of risk management practices in ongoing public-sector 

solar projects in Kerala fills a crucial void in the existing literature. This study significantly 

contributes to construction project management, risk assessment, and renewable energy 

implementation. The insights gained have the potential to refine prevailing risk management 
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frameworks, ensuring their relevance across diverse contexts and guiding sustainable 

development initiatives globally. Serving as a benchmark for regions with similar 

characteristics, the findings enhance the generalizability of effective risk management 

strategies.  

Moreover, the research informs evidence-based decision-making for government 

bodies, project managers, and stakeholders involved in renewable energy initiatives. As the 

renewable energy landscape evolves, this study lays the groundwork for future research 

endeavours, facilitating the exploration of emerging risks and innovative risk management 

approaches within the dynamic domain of public sector solar projects. Overall, this literature 

review not only addresses a current gap but also acts as a springboard for advancing knowledge, 

shaping industry practices, and inspiring future studies in construction project management and 

sustainable development. 
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/ƘŀǇǘŜǊ оΥ wŜǎŜŀǊŎƘ aŜǘƘƻŘƻƭƻƎȅ 

оΦм  hǾŜǊǾƛŜǿ 

Considering the identified gap in the literature surrounding risk management practices 

in ongoing public-sector solar projects in Kerala, this research endeavours to contribute 

substantially to construction project management, risk assessment, and renewable energy 

implementation. The preceding literature review underscores the necessity to comprehensively 

examine risk factors, project performance, and timely delivery within the dynamic landscape 

of solar construction projects in the public sector. 

The central focus of this research methodology is to investigate the experiences and 

knowledge of supervisors and engineers occupying lower and middle management positions in 

solar construction projects across Kerala. By employing a survey-based approach, this study 

aims to capture valuable insights from these key stakeholders who play pivotal roles in shaping 

the course of projects. The primary objectives include understanding their perspectives on risk 

management, assessing the impact of their experiences on project performance, and identifying 

strategies that contribute to minimising delays. 

The research methodology will utilize a structured survey instrument designed to gather 

quantitative data on various aspects of risk management, project performance, and critical 

problem responses. The survey will be distributed among a representative sample of 

supervisors and engineers involved in public-sector solar projects in Kerala. The collected data 

will be subjected to rigorous statistical analysis, including hypothesis testing, to draw 

meaningful conclusions and insights. 

The significance of this research methodology lies in its potential to validate and 

augment the findings of the literature review. Through the empirical examination of the 

experiences and knowledge of on-the-ground practitioners, this study aims to bridge the 
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theoretical-practical gap, offering real-world implications for risk management frameworks 

and sustainable development initiatives. The outcomes of this research have the potential to 

inform evidence-based decision-making for government bodies, project managers, and 

stakeholders involved in renewable energy initiatives, contributing to the refinement of 

prevailing risk management strategies and, ultimately, fostering the success of public-sector 

solar projects in Kerala and beyond. 

оΦн  ¢ƘŜ wŜǎŜŀǊŎƘ hƴƛƻƴ 

When conducting research, a crucial aspect involves determining the data collection 

methods to address the research questions or solve specific problems. Many researchers begin 

by identifying their research question or problem and then contemplate the type of data needed, 

along with the appropriate collection techniques. This decision-making process, represented at 

the core of the research 'onion' diagram (see Figure 4), involves considering various factors 

influencing the selection of data collection techniques and analysis procedures.  

In their publication "Research Methods for Business Students," Saunders, Lewis, and 

Thornhill (2019) [First edition 2007] introduced the research onion model as a tool to enhance 

the organization of dissertation writing stages. This model aims to simplify the complexities 

involved in research, providing researchers with a systematic approach. Illustrated in Figure 4 

as the Research Onion model, it visually represents the diverse dimensions of research 

exploration, guiding the development of a comprehensive research design. 
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[Source: Saunders, Lewis, & Thornhill, 2019, p. 130] 

 As we progress, we will explore the layers of the onion, each playing a significant role 

in guiding the research methodology. Importantly, reaching the central core involves explaining 

the rationale behind the chosen data collection methods. This explanation is essential for 

demonstrating the credibility of your research, as emphasized by Crotty (1998). The outer 

layers of the onion represent critical aspects that you must comprehend and articulate, rather 

than dismissing them outright. 

оΦо  wŜǎŜŀǊŎƘ tƘƛƭƻǎƻǇƘȅ 

 According to Saunders, Lewis, and Thornhill (2019), research philosophy encompasses 

fundamental assumptions about how we comprehend the world, along with the research 

Figure 4 : The research Onion. 
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methodologies employed within a particular approach. A clear philosophical understanding of 

the research and its objectives is crucial, especially when selecting a research strategy. 

Maylor and Blackmon (2005) stated that research philosophy serves as a "theory" 

guiding research within a specific field, elucidating the nature of reality and our means of 

understanding it. The primary philosophiesðpositivism, interpretivism, and realismðare 

distinct approaches. It's essential to note that there isn't a superior research philosophy; rather, 

the choice depends on the research questions being addressed (Maylor & Blackmon, 2005). 

There are three fundamental approaches to research philosophy: epistemology, 

ontology, and axiology. These approaches come with notable variations that influence how 

researchers approach their studies. They involve assumptions about human knowledge 

(epistemological assumptions), the nature of existence (ontological assumptions), and the 

impact on personal values during the research process (axiological assumptions) (Burrel & 

Morgan, 2019). These approaches play a guiding role in forming research questions and 

presenting findings. A consistent set of assumptions is crucial in establishing a credible research 

philosophy, and confirming choices in methodology, research strategies, data collection 

methods, and analysis techniques (Burrel & Morgan, 2019). 

Saunders, Lewis, and Thornhill (2019) explore five key philosophical perspectives 

within the realm of business and management: positivism, critical realism, interpretivism, 

postmodernism, and pragmatism. Each is explained below as per the authors. 

Positivism: Positivism is a philosophical perspective in research that emphasizes the 

importance of objective, observable, and measurable data. Researchers adopting a positivist 

stance believe in the existence of an external reality that can be studied through empirical 

observation and quantifiable methods. This approach seeks to identify patterns and causal 

relationships, striving for objectivity and generalizability in findings. 
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Critical Realism: Critical realism acknowledges the existence of an objective reality but 

recognizes the influence of social structures and context on our experiences. This perspective 

contends that while there is an external reality, our understanding of it is shaped by various 

factors. Critical realists aim to uncover the underlying structures and mechanisms that 

contribute to observed phenomena, recognizing the interplay between the real world and our 

perceptions. 

Interpretivism: Interpretivism is a philosophical approach that emphasizes the subjective 

nature of human experiences and the importance of understanding the meanings individuals 

attribute to them. Researchers adopting interpretive methods seek to explore and interpret 

social phenomena within their specific contexts. This approach values qualitative data, aiming 

to uncover the diverse perspectives and meanings that individuals assign to their experiences. 

Postmodernism: Postmodernism challenges traditional notions of truth and reality, asserting 

that knowledge is socially constructed and context-dependent. This perspective critiques grand 

narratives and embraces the diversity of viewpoints, suggesting that multiple truths can coexist. 

Postmodernist researchers often deconstruct established concepts and question power 

dynamics, recognising the fluid and contingent nature of knowledge. 

Pragmatism: Pragmatism is a philosophical stance that prioritizes practicality and problem-

solving. Pragmatist researchers focus on adopting methods that work best for a particular 

research question or situation, emphasizing flexibility and utility. This approach is less 

concerned with adhering to a specific philosophical doctrine and more focused on selecting 

methods that yield effective results in addressing real-world challenges. 

 In the pursuit of understanding and measuring the correlation between employee 

knowledge in risk management and project efficiency within the context of my research, titled 

'An Analysis of the Adoption of Risk Management Practices in Ongoing Public Sector Solar 
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Projects in Kerala,' a pragmatist research philosophy was deemed most fitting. This choice 

aligns seamlessly with the practical objectives of the study, emphasizing the applicability and 

usefulness of findings in real-world scenarios. Pragmatism accommodates the specific focus 

on measuring a tangible correlation, offering flexibility in research design, and allowing for the 

incorporation of a survey methodology. By adopting a pragmatist stance, the researcher aims 

to provide practical insights into the construction project management field, enhancing risk 

management practices and contributing to project efficiency. 

In terms of fundamental approaches to research philosophy, the study inherently 

involves considerations of epistemology, ontology, and axiology. Epistemologically, the 

research requires a systematic and objective approach to measuring the correlation, ensuring 

the reliability and validity of data collected through the survey. Ontologically, the study 

assumes the existence of a measurable relationship between employee knowledge in risk 

management and project efficiency. Axiologically, the values associated with effective risk 

management and project efficiency align with the practical and ethical considerations 

embedded in the pragmatist philosophy. In sum, a pragmatist research philosophy offers a 

robust foundation for the current study, allowing for a comprehensive exploration of the 

correlation and contributing to evidence-based decision-making for project managers and 

stakeholders. 

оΦп  wŜǎŜŀǊŎƘ !ǇǇǊƻŀŎƘ 

 Research approaches fall into three main categories: deductive, inductive, and 

abductive. A deductive approach starts with an existing theory, usually derived from academic 

literature, and then formulates a research plan to test a hypothesis. On the other hand, inductive 

research begins with data collection and observation to explore phenomena and concludes with 

the creation of a theory, often in the form of a conceptual framework. Abductive research 
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involves collecting data to investigate phenomena, identify themes, and explain patterns. It is 

commonly used to develop or modify a theory, which is then subjected to further testing with 

additional data (Saunders et al., 2019). 

 In the context of my research on the adoption of risk management practices in ongoing 

public-sector solar projects in Kerala, the student researcher has chosen a deductive research 

approach. This decision is rooted in the study, which aims to systematically test a hypothesis 

derived from existing theories and academic literature. 

The deductive approach entails commencing the research process with a well-

established theory, relevant to risk management practices in construction projects or renewable 

energy initiatives, and subsequently formulating a hypothesis to be tested. This structured 

framework aligns with the need for a systematic and theory-driven investigation into the 

adoption of risk management practices in the specific context of public-sector solar projects in 

Kerala. 

By opting for a deductive approach, the student researcher aims to contribute to the 

existing body of knowledge by assessing the applicability of established theories to this unique 

setting. This approach provides clarity in hypothesis testing and allows for a methodical 

exploration of the relationships between variables, enhancing the overall rigour and validity of 

the research findings. 

оΦр  wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ 

 Saunders et al. (2019) define research strategy as the chosen approach that enables the 

researcher to address specific research questions and fulfil research objectives. The selection 

of a research strategy is influenced by the research questions, objectives, existing knowledge, 

available resources, time constraints, and the researcher's philosophical orientation. The 
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authors categorise research strategies into various types, including experiments, surveys, case 

studies, action research, grounded theory, ethnography, and archival research.  

For this study, the chosen research strategy is a survey, which aligns with a deductive 

approach. According to Saunders et al. (2019), the survey strategy is commonly associated with 

business and management research, particularly for addressing questions related to who, what, 

where, how much, and how many. In this research, the survey method is selected to address 

questions concerning "what," "how," and "do" through the use of questionnaires (Saunders et 

al., 2019). 

оΦс  wŜǎŜŀǊŎƘ /ƘƻƛŎŜΥ 

According to Saunders et al. (2009), the research choice involves selecting between 

quantitative and qualitative data. Quantitative is associated with techniques and analysis 

procedures generating numerical data, such as questionnaires and statistical analysis. 

Qualitative, on the other hand, involves non-numerical data from methods like interviews and 

categorization, including visual elements like pictures and videos. The combination of 

quantitative and qualitative methods forms a research choice. Tashakkori and Teddlie (2003) 

use the term "research design" to encompass multiple methods. In research methods, a 

researcher may employ either a single data collection technique and corresponding analysis 

procedures (mono method) or utilize more than one technique and analysis procedures 

(multiple methods) to address research questions (Saunders et al., 2009). 

The student researcher has opted for a mono-method approach for this study. This 

decision is rooted in a deliberate choice to employ quantitative data collection through 

questionnaires and statistical analysis exclusively. The selection of this method is strategic, 

aiming for a focused and rigorous examination of the research questions. By exclusively 
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utilizing quantitative data, the study aims to derive precise and measurable insights, particularly 

in testing hypotheses. This approach is chosen for its ability to provide structured and 

quantifiable results, ensuring a clear and objective evaluation of the research questions. The 

mono method aligns with the study's emphasis on numerical data and statistical analysis, 

offering a systematic and efficient means to address the research objectives. 

оΦт  ¢ƛƳŜ IƻǊƛȊƻƴ 

 According to Saunders et al. (2019), there are two main methods for studying time 

horizons: cross-sectional and longitudinal studies. The authors distinguish them by referring to 

a cross-sectional study as a "snapshot" and a longitudinal study as a "diary." In a cross-sectional 

study, data are collected at a single point in time, providing a snapshot of the participants. This 

design often involves collecting data from multiple groups or types of people. In contrast, a 

longitudinal study can examine changes and developments over time (Saunders et al., 2019). 

The student researcher has chosen a cross-sectional survey strategy for this study. 

According to Saunders et al. (2019), a cross-sectional research design involves studying a 

specific phenomenon at a particular point in time. Given the time constraints often associated 

with academic projects, cross-sectional studies are commonly adopted, with many utilizing a 

survey strategy. In alignment with this, the current research, conducted for academic purposes, 

follows a cross-sectional approach. The authors further emphasize that a cross-sectional design 

involves collecting data on multiple cases at a single time point to gather quantitative 

information on variables, aiming to identify patterns of association. In this survey, targeted at 

engineers, supervisors, and project managers in the solar construction industry, diverse 

perspectives and opinions on construction delays will be explored, considering their varying 

years of experience. 
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оΦу  {ŀƳǇƭƛƴƎ ŀƴŘ tƻǇǳƭŀǝƻƴ 

Sampling is a practical method for studying various aspects of people's activities, 

thoughts, attitudes, and relationships within the business context; while  

the entire group of cases or elements, from which a sample is derived, is referred to as the 

population (Saunders et al., 2019). Dudovskiy (2019) defines sampling as the specific principle 

guiding the selection of individuals from a population for research purposes, allowing 

researchers to study a portion representing a larger population. Sampling offers several 

advantages, facilitating more manageable research studies, enabling quick and efficient data 

collection and processing, and saving costs. 

The sampling process involves several key steps. Firstly, researchers define the target 

population, a specific subgroup best suited to be the primary data source for the study. Then, a 

sampling frame is chosen from the target population, comprising individuals contributing to 

the research. Determining the sample size is crucial, considering factors like reducing sampling 

error, the nature of the research (survey-based or experimental), and practical considerations 

such as subject availability and cost. Finally, researchers select and apply a sampling method. 

Sampling methods are categorized into two main types. Probability sampling 

techniques ensure that each population member has a known chance of participating in the 

study, including simple, stratified, systematic, multistage, and cluster sampling methods. On 

the other hand, non-probability sampling does not involve random selection, with methods such 

as purposive, quota, convenience, and snowball sampling (Dudovskiy, 2019). 

In this study, the student researcher has chosen non-probability sampling among the 

population of solar construction professionals in Kerala, including engineers, supervisors, and 

middle-level managers. The researcher justifies the use of non-probabilistic snowball sampling 
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in the study, asserting its acceptability. This approach specifically targets employees engaged 

in daily project activities, reporting directly to leaders across the organization, offering a 

profound insight into leadership styles and their impact on projects. In snowball sampling, 

referrals from initial participants create new subjects, enabling rapid sample collection and 

cost-effective primary data gathering (Dudovskiy, 2019). 

In the category of employees involved in ongoing solar projects in Kerala, the estimated 

population is 403. Using snowball sampling, the goal is to reach approximately 25% of this 

population. With a desired margin of error of 5% and a confidence level of 95%, the calculated 

sample size for the study is 169 employees. This sample size is deemed sufficient to provide 

reliable insights while allowing for a reasonable level of precision in the study's findings. 

оΦуΦмΥ  9ȄŎƭǳǎƛƻƴǎ ŦǊƻƳ tƻǇǳƭŀǝƻƴ 

Solar projects less than 500 KW were excluded from the survey. Also, the high-level 

managers, supporting workers in a designation below technicians, office staff and 

administration staff were excluded from the survey. 

Figure 5: Sample Size [ Sourced: Calculator. net] 
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оΦф  5ŀǘŀ /ƻƭƭŜŎǝƻƴ 

 The researcher used a questionnaire to collect information for this study, focusing on 

ongoing solar projects in Kerala. To gather quantitative data, surveys were conducted using 

Google Forms. The gathered numeric data was organized in a spreadsheet and then analysed 

using SPSS software. The data included both nominal information (like experience and job 

title) and ordinal scales, specifically related to risk management traits. The researcher utilised 

inferential statistics to draw meaningful conclusions. 

 For a comprehensive data set, a Multiple Forced Choice Categorical and a scoring scale 

were employed to assess risk management knowledge and experience among employees in the 

solar construction sector. The goal was to collect as much data as possible for more accurate 

results. The researcher reached out to potential participants in solar projects through Social 

Media Groups (KSPC, no date) and tapped into personal contacts from previous work in the 

power infrastructure industry. This approach ensured a diverse and extensive pool of 

participants for the study.  

 The survey was structured into four sections: 

Section 1: Gathers general information such as names, experience, and job titles of the 

participants. 

Section 2: Focuses on project delays, exploring reasons for delays, and assessing participants' 

awareness of these issues. 

Section 3: Tests respondents' reactions to hypothetical risk scenarios and evaluates their 

performance in dealing with them. 
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Section 4: Measures participants' knowledge of risk management practices, including their 

familiarity with technical terms and their application in real-world situations. 

 Based on the responses to these questions, the researcher aims to determine the extent 

to which risk management practices are adopted in ongoing solar projects within the sampled 

projects. The questionnaire was designed for quick completion, taking around five to six 

minutes, with questions and language easily understood by all participants. 

 Surveys are widely used because they enable the efficient collection of substantial data 

from many people at a low cost. The collected statistics are standardized, allowing for easy 

comparisons, and are often obtained through the administration of a questionnaire to a sample. 

(Saunders, et al., 2019). 

оΦфΦмΥ  [ƛƳƛǘŀǝƻƴǎ ŀƴŘ /ƘŀƭƭŜƴƎŜǎ 

 This study faces several limitations. Firstly, time was a major constraint as the research 

was conducted for academic purposes within a 12-week timeframe. Challenges in data 

collection arise from factors such as distance and the dispersed nature of projects. Additionally, 

the lack of proper records in the volatile context of ongoing projects hinders population 

identification in the specific field. Designing effective questionnaires to measure respondent 

knowledge and proactivity was another challenge. Moreover, certain population selections, 

such as high-level managers, were excluded because of potential unavailability and reluctance 

to disclose negative project aspects. The study also excluded certain ongoing solar projects, 

specifically those below 500 kW, as they vary in scale and are managed through diverse, 

unorganized methods.  

 Maintaining impartiality presents a significant challenge. The researcher, relying on 

their expertise in project management, theoretical knowledge, and understanding of the specific 
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domain, formulated a hypothesis for empirical testing. However, the researcher's perspective 

on the domain may introduce bias to the hypothesis. 

оΦфΦн  5ŀǘŀ /ƻƭƭŜŎǝƻƴ tƭŀƴ 

 The plan for data collection by the student researcher is depicted in Figure 6 below. 

 

Figure 6: Data Collection Plan 

оΦмл  5ŀǘŀ !ƴŀƭȅǎƛǎ 

 The researcher for this study would utilize both categorical and numerical approaches, 

including nominal, ordinal, and ratio data. As per Saunders et al. (2019), the application of 

quantitative data analysis techniques like graphs, charts, and statistics facilitates the 

exploration, presentation, description, and examination of relationships and trends within the 

data. The survey questionnaire is structured with section 1 capturing professional background 

information about respondents, while sections 4 and 3 focus on questions assessing knowledge 

and proactive responses to risk scenarios, respectively. 
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 Section 2, which deals with experiences with project delays, is divided into two aspects: 

respondents' exposure to delays and their responses to these delays. The responses to 

hypothetical scenarios and risk management knowledge in sections 3 and 4 would be assessed 

and scaled based on their scores. All data underwent statistical analysis to ensure the findings 

are statistically significant across the entire sample population, aiming to substantiate the three 

hypotheses: 

H1: The adoption of risk management practices is proportional to project delays. 

H2: Risk management knowledge enables employees to respond proactively to unforeseen risk 

events constructively. 

H3: The level of professional experience affects both risk management knowledge and 

proactive responses to project delays. 

 Statistical Package for Social Sciences (SPSS) would be employed for data analysis, 

using mean, median, and mode to express numeric data, comparing groups, and indicating the 

frequency of delayed projects. Moreover, distinctions in the abilities of respondents about risk 

management will be emphasized, along with the correlation to the performance of projects. 

оΦмм  tƛƭƻǘ {ǳǊǾŜȅ 

 The student researcher conducted a short pilot survey with colleagues before 

distributing it to study volunteers. As per In (2017), a pilot study is crucial for ensuring the 

quality and efficiency of the main study. A well-designed research study with proper execution 

is essential for generating high-quality results. Therefore, assessing its feasibility before the 

main study can be highly beneficial (In, 2017). 
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The student researcher aimed to evaluate the survey's validity and reliability during the 

pilot survey, ensuring that the assessment questions and overall structure aligned with the 

study's objectives. Additionally, the pilot survey helped determine the survey's duration and 

identify any missing key components. Based on feedback from the pilot study, adjustments 

were made to the survey questions to achieve optimal results. 

оΦмн  9ǘƘƛŎŀƭ /ƻƴǎƛŘŜǊŀǝƻƴǎ 

 In this research maintaining confidentiality and privacy was given the utmost priority. 

Consent was secured through a checkbox, given the utilization of Google Forms for data 

collection. The form included a separate section providing information to contextualize the 

research, covering research objectives, societal benefits, participation risks, data protection, 

detailed consent, and researcher contact details. The student researcher ensured the privacy and 

anonymity of respondents throughout the study. Data, stored securely on both the research 

laptop and Google Forms website, requires a passcode and login information for access. Once 

the research concludes, the data will be safely destroyed.  

No known ethical concerns or risks are associated with the study, as the subject matter 

is non-sensitive, and participants are non-vulnerable individuals in the construction sector. The 

questionnaire prioritises participant integrity, and there are no conflicts of interest. Participants 

have the autonomy to withdraw from the study at any time, as indicated in the permission form. 

оΦмн  {ǳƳƳŀǊȅ 

 This research aims to fill a literature gap in risk management practices in public-sector 

solar projects in Kerala. Using a deductive approach and a cross-sectional survey strategy, the 

study focuses on the experiences and knowledge of lower and middle management 
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professionals in solar construction projects. The survey aims to gather insights into their 

perspectives on risk management, the impact of their experiences on project performance, and 

strategies to minimize delays. The structured survey instrument will collect quantitative data 

distributed among supervisors and engineers. The study's significance lies in bridging 

theoretical-practical gaps, offering real-world implications for risk management frameworks, 

and contributing to sustainable development. The chosen research design and methodology 

align with the time constraints of academic projects and aim to validate and augment the 

literature findings. Statistical analysis using SPSS will be employed to draw meaningful 

conclusions from the collected data. 
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/ƘŀǇǘŜǊ пΥ 5ŀǘŀ !ƴŀƭȅǎƛǎ ŀƴŘ CƛƴŘƛƴƎǎ 

пΦм  LƴǘǊƻŘǳŎǝƻƴ 

The present chapter unfolds the outcomes derived from an in-depth investigation into 

the adoption of risk management practices within ongoing public sector solar projects in 

Kerala. Our methodology, as outlined in the preceding chapter, involved the administration of 

structured survey questionnaires divided into four key sections. 

Section 1 of the survey aimed at gathering fundamental information, including names, 

experience, and job titles of the participants. In Section 2, our focus centred on project delays, 

delving into the exploration of reasons behind delays and gauging participants' awareness of 

these issues. Section 3 was designed to assess respondents' reactions to hypothetical risk 

scenarios and evaluate their performance in handling them. Finally, Section 4 sought to 

measure participants' knowledge of risk management practices, encompassing their familiarity 

with technical terms and their practical application in real-world situations. 

This analysis aligns with our research questions: 

¶ RQ1: Current Awareness and Understanding 

What is the existing level of awareness and understanding of risk management practices 

among middle and lower management staff engaged in solar construction projects in 

Kerala? 

¶ RQ2: Correlation between Knowledge and Proactive Responses 

How does the knowledge of risk management practices among middle and lower 

management staff correlate with their ability to respond proactively and constructively 

to unforeseen risk events in the context of solar construction projects? 
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¶ RQ3: Extent of Risk Management Practices Adoption 

To what extent are risk management practices currently adopted in various Utility Solar 

construction projects in Kerala? 

¶ RQ4: Correlation between Adoption and Project Delays 

How does the level of adoption of risk management practices correlate with the 

occurrence and severity of project delays in Utility Solar construction projects in 

Kerala? 

¶ RQ5: Effect of Professional Experience 

How does the professional experience influence the relationship between Risk 

Management knowledge and the ability to respond proactively to unforeseen risk events 

and mitigate project delays? 

These research questions prompt the testing of the following hypotheses during our data 

analysis: 

ü H1: Adoption and Project Delays 

The adoption of risk management practices is proportional to project delays. 

ü H2: Knowledge and Proactive Responses 

Risk management knowledge enables employees to respond proactively to unforeseen 

risk events constructively. 

ü H3: Effect of Professional Experience 

The level of professional experience affects both risk management knowledge and 

proactive responses to project delays. 
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Our subsequent sections delve into the analysis of each research question and 

hypothesis, unravelling insights gained from the collected data to shed light on the state of risk 

management practices in the context of public-sector solar projects in Kerala. 

пΦн  wŜǎǇƻƴŘŜƴǘΩǎ 5ŜǎƛƎƴŀǝƻƴ {ǘŀǝǎǝŎǎ 

 The job titles of the respondents are a crucial factor in our study. We obtained 69 valid 

responses to our survey. However, the category labelled 'others' among designations cannot be 

included in our analysis. This is because we lack the necessary information to gauge their 

participation in project execution. The chart below illustrates this distribution.  

 The questionnaires are provided in Appendix A1. In response to Question 2, which was 

a direct answer question, most respondents identified as engineers (41 individuals, 59.4%), 

followed by supervisors (13 individuals, 18.8%). Managers constituted 11.6% (8 individuals), 

technicians 5.8% (4 individuals), and others 4.3% (3 individuals). Managers are included in 

the study as well, facilitated by snowball sampling, as it ensures that no managers belong to 

the top level of the project organisation.  

 

 

 

 

Designation Frequency Frequency % Valid %  Cumulative % 

Engineer 41 59.4% 59% 59% 

Manager 8 11.6% 12% 71% 

Other 3 4.3% 4% 75% 

Supervisor 13 18.8% 19% 94% 

Technician 4 5.8% 6% 100% 

Grand Total 69       

Table 1: Designation Statistics 
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Therefore, based on the analysis, we have determined that 66 participants meet the 

qualifications for our research study. This represents 96% of the total respondents, indicating a 

substantial portion of the participants deemed suitable for inclusion in our study. 

пΦо  wŜǎǇƻƴŘŜƴǘΩǎ 9ȄǇŜǊƛŜƴŎŜ {ǘŀǝǎǝŎǎ 

Our primary focus in this study revolves around two key dependent variables, namely 

proactive responses, and constructive responses. Acknowledging the potential impact of 

workers' experience on these variables, it becomes imperative to assess and measure this factor. 

This is accomplished through the inclusion of two specific measurements in our study, as 

outlined in direct questions 3 and 4 of the questionnaire (refer to Appendix A1). 

пΦоΦм  wŜǎǇƻƴŘŜƴǘΩǎ ¸ŜŀǊǎ ƻŦ 9ȄǇŜǊƛŜƴŎŜ {ǘŀǝǎǝŎǎ 

 In Question 3, participants are prompted to provide information about their years of 

experience. This serves as a crucial metric to gauge the extent of their professional background 

and tenure in the field. A longer duration of experience may imply a greater accumulation of 

insights and skills that could potentially influence their responses to unforeseen risk events in 

a proactive and constructive manner. 

59%

12%

4%

19%

6%

Engineer

Manager

Other

Supervisor

Technician

Figure 7: Chart of Designation Statistics 
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 After narrowing down our valid participants to 66 individuals, it's notable that a 

significant majority fall within the 5-10 years of experience range, comprising 59% (39 

individuals). The next prevalent group consists of those with 2-5 years of experience, making 

up 18% (12 individuals). Furthermore, 14% (9 individuals) have accumulated more than 10 

years of experience, while 9% (6 individuals) have less than 2 years of experience. This 

distribution provides insight into the varying experience levels within our participant pool. 

 

 

 

Experience Range Frequency Frequency % Valid %  Cumulative % 

0-2 6 9.1% 9% 9% 

2-5 12 18.2% 18% 27% 

5-10 39 59.1% 59% 86% 

more than 10 9 13.6% 14% 100% 

Grand Total 66       

Table 2: Experience Statistics 

9%

18%

59%

14%

0-2

2-5

5-10

more than 10

Figure 8: Years of Experience Chart 
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пΦоΦн  wŜǎǇƻƴŘŜƴǘΩǎ 5ƛǾŜǊǎƛǘȅ 9ȄǇŜǊƛŜƴŎŜ {ǘŀǝǎǝŎǎ 

 Moving on to Question 4, we delve into the number of projects participants have been 

involved in throughout their experience. This measurement aims to capture the breadth and 

diversity of their project exposure. Involvement in multiple projects can contribute to a more 

comprehensive understanding of various scenarios, enhancing participants' knowledge and 

potentially influencing their capacity to respond effectively to risks in the context of solar 

construction projects. 

 

  

 

 

 

Among the 66 participants, the majority, constituting 59% (39 individuals), possessed 

a work history of handling 3 to 5 projects. Following this, a notable portion, 30% (20 

individuals), demonstrated extensive experience by handling more than 5 projects. In contrast, 

a smaller group of 11%, comprising 7 individuals, had less than 3 years of experience. This 

distribution underscores the prevalence of participants with diverse levels of project-handling 

experience in our study.  

No. of 

Projects 

Handled 

Frequency Frequency % Valid %  Cumulative % 

 1 or 2 7 10.6% 11% 11% 

3-5 39 59.1% 59% 70% 

more than 5 20 30.3% 30% 100% 

Grand Total 66       

Table 3 : Diversity Frequency 
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Figure 9: Experience Diversity Statistics Chart 

Therefore, questions 3 and 4 play pivotal roles in capturing the nuanced relationship 

between workers' experience and their responses to risk events in the solar construction 

domain. 

пΦп  tǊƻƧŜŎǘ 5Ŝƭŀȅ {ǘŀǝǎǝŎǎ 

 The questionnaire was strategically organised to directly inquire about project delays 

in the initial section, specifically in the general questions. Participants were prompted to 

indicate the number of projects from their previous experiences that surpassed their deadlines. 

This approach ensured that respondents, who had encountered project delays, were identified 

early in the survey process. 

Additionally, a distinct section (Section 2) of the questionnaire was dedicated to a more 

in-depth exploration of project delays. This allowed for a comprehensive investigation into the 

various aspects related to delays in the projects under consideration. Furthermore, in Section 4 

of the questionnaire, the focus extended to measuring constructive responses, which is a key 

dependent variable associated with project delays. This strategic arrangement in the 

11%

59%

30%

1 or 2

3-5

more than 5
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questionnaire design enables us to delve deeply into the relationship between participants' 

encounters with project delays and their subsequent constructive responses. But, in this part, 

our analysis primarily centres on the responses related to participants' experiences in working 

on projects that faced delays. 

пΦпΦм  tǊƻƧŜŎǘǎ 5ŜƭŀȅŜŘ .ŜȅƻƴŘ 5ŜŀŘƭƛƴŜ {ǘŀǝǎǝŎǎ 

 Among the 66 respondents, half of them, totalling 33 individuals (50%), reported that 

more than half of the projects they were involved in had exceeded their deadlines. In contrast, 

15 participants (23%) indicated that less than half of their projects had experienced delays. 

Notably, 13 respondents (20%) reported that all the projects they were part of had faced delays.  

 

 

 

 

 

Interestingly, a small group of 5 individuals (7%) stated that they hadn't observed any project 

delays in their experiences. This diverse set of responses highlights the varying degrees of 

exposure to project delays among the participants. 

Delayed Projects Frequency Frequency % 
Valid 

% 

Cumulative 

% 

All  13 19.7% 20% 20% 

Less than Half 15 22.7% 23% 43% 

More than Half 33 50.0% 50% 93% 

None 5 7.6% 8% 100% 

Grand Total 66       

Table 4: Delayed Projects Statistics 
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пΦпΦн  9ȄǇŜǊƛŜƴŎŜ ƛƴ 5ŜƭŀȅŜŘ tǊƻƧŜŎǘǎ {ǘŀǝǎǝŎǎ 

 In Section 2 of the survey questionnaire, Question 1 seeks a binary response regarding 

participants' experience with delayed projectsðeither a yes or no. Out of the 66 respondents, 

a substantial majority, accounting for 91% or 60 individuals, confirmed having firsthand 

experience in working on projects that encountered delays. Conversely, a minority of 9%, 

20%

23%
50%

7%

All

Less than Half

More than Half

None

No
9% [6(66)]

Yes
91% [60(66)]

Figure 10: Chart of Delayed Projects 

Figure 11: Chart of Experience with delayed projects 
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equivalent to 6 persons, indicated that they did not have such experience. This question's 

findings underscore the prevalent exposure of participants to project delays within the dataset. 

пΦр  aŜŀǎǳǊŜƳŜƴǘ ƻŦ /ƻƴǎǘǊǳŎǝǾŜ wŜǎǇƻƴǎŜǎ ό!ŘƻǇǝƻƴ ƻŦ wƛǎƪ 

aŀƴŀƎŜƳŜƴǘ tǊŀŎǝŎŜǎύΦ 

 In evaluating constructive responses, our focus is on measuring the implementation of 

strategies aimed at mitigating the impact of commonly recognized risk events such as material 

delays and worker shortages. Through the survey, we collect responses related to these risk 

events and inquire about general practices to gauge the adoption of risk management strategies. 

Subsequently, the obtained results are translated into scores using a scoring sheet provided in 

Appendix A3. The maximum achievable score is 6. 

To facilitate interpretation, we categorize these scores into four bands based on the level 

of implementation of risk management strategies in the projects. Scores ranging from 0 to 1.5 

are classified as very minimal, 1.5 to 3 as moderate, 3 to 4.5 as good, and 4.5 to 6 as excellent. 

This systematic scoring and categorization process offers a nuanced understanding of 

participants' constructive responses in terms of implementing risk mitigation strategies in their 

respective projects. 

Section 2, which focuses on managing project delays, comprises three subsections, each 

contributing to a total score of six. Recognizing that the absence of project delays for a 

respondent doesn't necessarily imply a lower adoption of risk management practices (in fact, it 

might indicate maximum adoption), the challenge lies in measuring this when using scalable 

responses to questions. As a solution, participants who did not encounter any project delays are 

excluded from this analysis. For those who did face delays, the average score is calculated. If 

a respondent answered all subsections, the average score is based on their responses to all 
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questions. If not, the average score is derived from the subsections they did answer. This 

approach ensures a fair assessment of the adoption of risk management practices, accounting 

for different participant experiences with project delays. 

  

 

 

 

 

Among the original 66 valid participants, 64 provided responses to this section. 

Notably, almost half of them, accounting for 47% or 30 individuals, conveyed that they 

observed only very minimal adoption of risk management techniques in their experiences. 

Another significant portion, constituting 22% or 14 participants, reported encountering a 

moderate level of implementation of risk management practices. Additionally, 14% or 9 

individuals expressed experiencing a good adoption of risk management practices. Intriguingly, 

17% or 11 respondents shared that they had witnessed excellent implementation of risk 

RM Practices Frequency Frequency % Valid %  Cumulative % 

Excellent 11 17.2% 17% 17% 

Good 9 14.1% 14% 31% 

Minimal 30 46.9% 47% 78% 

Moderate 14 21.9% 22% 100% 

Grand Total 64       

Table 5: Constructive Responses (Adoption of Risk Management) Statistics 

17%

14%

47%

22%

Excellent

Good

Minimal

Moderate

Figure 12: Adoption of RM Practices Chart 
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management practices. These diverse responses offer insights into the varying degrees of risk 

management adoption within the participant pool. 

пΦс  aŜŀǎǳǊŜƳŜƴǘ ƻŦ tǊƻŀŎǝǾŜ wŜǎǇƻƴǎŜǎ 

 To assess proactive responses, we evaluate the promptness and effectiveness of 

participants' reactions to unforeseen risk events. This evaluation is conducted using a 

hypothetical scenario presented in Section 3 of the questionnaire, and the responses are 

assigned a score with a maximum of 10, as detailed in the scoring sheet found in Appendix A4. 

To facilitate interpretation and align with other variables for subsequent statistical analyses, we 

classify these scores into four categories. Scores up to 1 are labelled as very minimal, 1 to 4 as 

moderate, 4 to 7 as good, and 7 to 10 as excellent. The frequency table resulting from the survey 

responses is provided below for reference. 

 

In this section of the questionnaire, all 66 participants responded since there were no 

options to skip the questions. Among these respondents, the majority, comprising 45% or 30 

individuals, obtained only a minimal proactive score. A significant portion, representing 30% 

or 20 individuals, achieved a moderate score. Additionally, 20% or 13 participants 

demonstrated a good proactive score, while a smaller percentage, just 5% or 3 persons, excelled 

with an excellent score in their responses. This breakdown illustrates the distribution of 

Proactive 

Responses 
Frequency Frequency % Valid %  Cumulative % 

Minimal 30 45.5% 45% 45% 

Moderate 20 30.3% 30% 75% 

Good 13 19.7% 20% 95% 

Excellent 3 4.5% 5% 100% 

Grand Total 66       

Table 6 : Proactive Responses 
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participants' proactive scores and provides insights into the varying levels of responsiveness to 

hypothetical risk scenarios among the surveyed individuals. 

пΦт  aŜŀǎǳǊŜƳŜƴǘ ƻŦ wƛǎƪ aŀƴŀƎŜƳŜƴǘ YƴƻǿƭŜŘƎŜ 

 The crucial independent variable under examination in this study is the participants' 

knowledge of risk management. The measurement of this variable is integral to addressing the 

initial research question (RQ1) and holds significance in addressing subsequent research 

inquiries. To gauge this knowledge, participants were discreetly presented with a questionnaire, 

unaware that their knowledge was being tested. A scoring technique, detailed in the provided 

Appendix A5, was employed, with a maximum achievable score of 10. For ease of 

understanding and subsequent statistical analyses, the scores were categorized into different 

groups that align with other variables. Scores falling below 2 are categorized as very minimal, 

those between 2 and 4 are considered moderate, a range of 4 to 7 is labelled as good, and scores 

above 7 are regarded as excellent.  

The frequency distribution of these scores is illustrated in the table below, offering a 

comprehensive view of the participants' knowledge levels in the realm of risk management. 

45%

30%

20%

5%

Minimal

Moderate

Good

Excellent

Figure 13 : Chart of Proactive Responses 
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The questions designed to assess risk management knowledge were intentionally 

positioned in Section 4 of the questionnaire. As respondents were not provided with the option 

to skip these questions, all 66 participants answered them. The analysis of these responses 

revealed that a significant majority, constituting 59% or 39 individuals, possessed very minimal 

knowledge in the realm of risk management. A notable proportion, accounting for 23% or 15 

persons, demonstrated a moderate level of knowledge. In contrast, a smaller group of 14%, 

equivalent to 9 individuals, exhibited a good understanding of risk management concepts. 

Surprisingly, only a minimal fraction, comprising 5% or 3 individuals out of the total 66 

participants, displayed an excellent level of knowledge in the survey. This breakdown sheds 

RM 

Knowledge 
Frequency Frequency % Valid %  Cumulative % 

Minimal 39 59.1% 59% 59% 

Moderate 15 22.7% 23% 82% 

Good 9 13.6% 14% 95% 

Excellent 3 4.5% 5% 100% 

Grand Total 66       

Table 7: RM Knowledge 

59%23%

14%
4%

Minimal

Moderate

Good

Excellent

Figure 14 : Chart of RM 

Knowledge 
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light on the distribution of participants' knowledge levels regarding risk management within 

the study. 

пΦу  ¢ŜǎǝƴƎ /ƻǊǊŜƭŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ±ŀǊƛŀōƭŜǎ 

 In the examination of each hypothesis within our study, we employ correlation analysis 

utilizing SPSS. Given that our relationships are not strictly linear, and our data is characterized 

as ordinal, marked by numerous outliers, non-normally distributed, and, notably, our sample 

size is relatively small, we opt for the Spearman Correlation method to assess the associations 

between variables. This choice is made to accommodate the non-linear nature of relationships, 

the ordinal nature of our data, the presence of outliers, and the small sample size, aligning with 

the statistical robustness provided by the Spearman Correlation in such circumstances. 

пΦуΦм  ¢ŜǎǝƴƎ /ƻǊǊŜƭŀǝƻƴ .ŜǘǿŜŜƴ !ŘƻǇǝƻƴ ƻŦ wa tǊŀŎǝŎŜǎ ŀƴŘ tǊƻƧŜŎǘ 5Ŝƭŀȅǎ 

 We have assessed and categorized the adoption of risk management based on 

constructive responses in Section 4.5 of this chapter. Similarly, we have assigned scores to 

project delays on a scale of 0 to 10, employing a reversed scoring system wherein a higher 

score signifies more delays. For instance, a score of 10 is assigned when all projects are 

delayed, 0 when none are delayed, 6 when more than half are delayed, and 3 when less than 

half are delayed. Subsequently, we employ the SPSS correlation technique to explore the 

relationship between risk management adoption and project delays.   

This will involve assessing Hypothesis 1, which posits that the extent of adopting risk 

management practices is directly linked to the occurrence of project delays. This investigation 

directly addresses Research Question 4. The Spearman Correlation matrix derived from the 

SPSS analysis is presented below for examination. 
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The Spearman correlation coefficient (rho) of 0.355 with a p-value of 0.004, based on 

sample size (N) of 64 and 66 for the two variables being analysed, suggests a moderately strong 

positive monotonic relationship between the variables. The positive correlation coefficient 

indicates that as the values of one variable increase, the values of the other variable tend to 

increase as well, following a monotonic pattern. The p-value of 0.004 is below the commonly 

used significance level of 0.05, indicating that the observed correlation is statistically 

significant. 

Findings: 

Strength of Relationship: The Spearman correlation coefficient of 0.355 suggests a moderately 

strong relationship. It's important to note that Spearman's rho values range from -1 to 1, and a 

value of 0.355 indicates a positive and meaningful association. 

Direction of Relationship: The positive sign of the correlation coefficient indicates a positive 

monotonic relationship. As one variable increases, the other variable tends to increase as well, 

but the relationship is not necessarily linear. The positive relation is because we have used an 

inversed scoring for delay. 

Table 8 : RM Adoption vs Project Delay Correlation 
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Statistical Significance: The p-value of 0.004 is less than the commonly chosen significance 

level of 0.05. This suggests that the observed correlation is unlikely to have occurred by random 

chance alone, providing evidence to reject the null hypothesis of no correlation. 

 The scatter plot for the same is given below. 

пΦуΦн  ¢ŜǎǝƴƎ /ƻǊǊŜƭŀǝƻƴ .ŜǘǿŜŜƴ wa YƴƻǿƭŜŘƎŜ ŀƴŘ tǊƻŀŎǝǾŜ wŜǎǇƻƴǎŜǎ 

This process involves testing Hypothesis 2, which directly corresponds to Research 

Question 2 (RQ2). The evaluation of proactive responses has been elaborated in Section 4.6 of 

this chapter, while the measurement of risk management knowledge is similarly discussed in 

Section 4.7. The correlation matrix about these aspects is presented below for examination. 

Figure 15 : Scatter plot of RM adoption to Project Delay 
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 The examination of both Proactive Responses and RM Knowledge involved a sample 

size of 66 participants. The statistical analysis revealed a noteworthy Spearman correlation 

coefficient of 0.470, accompanied by a highly significant p-value of 0.001. This correlation 

coefficient suggests a substantial and positive monotonic association between the two 

variables. In simpler terms, the positive correlation indicates that as individuals exhibit more 

proactive responses, there tends to be a corresponding increase in their level of risk 

management knowledge. The correlation coefficient of 0.470 signifies a moderate to strong 

relationship, affirming that these two aspects are interconnected. 

The statistical significance, as indicated by the low p-value, reinforces the credibility 

of the observed correlation. Essentially, the likelihood of obtaining such a result purely by 

chance is minimal. This statistical relationship provides valuable insights, suggesting that 

individuals who actively engage in proactive responses are more likely to possess a deeper 

understanding of risk management practices. 

Findings: 

Strength of Relationship: The Spearman correlation coefficient of 0.470 suggests a moderate 

to strong positive monotonic relationship between Proactive Responses and RM Knowledge. 

Table 9 : RM Knowledge vs Proactive Response Correlation 
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Direction of Relationship: The positive sign indicates that as Proactive Responses increase, 

RM Knowledge tends to increase as well, following a monotonic pattern. 

Statistical Significance: The p-value of 0.001 is well below the common significance threshold 

of 0.05. This indicates that the observed correlation is statistically significant, suggesting that 

the relationship is unlikely to have occurred by random chance. 

Interpretation: The statistically significant correlation between Proactive Responses and RM 

Knowledge implies that individuals with higher levels of proactive responses also tend to 

possess greater knowledge of risk management practices. This finding aligns with the 

expectation that a deeper understanding of risk management contributes to more proactive 

responses to unforeseen events. 

The scatter plot for the same is given below. 

Figure 16 : Scatter Plot of RM Knowledge vs Proactive Response Correlation 
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пΦуΦо  ¢ŜǎǝƴƎ /ƻǊǊŜƭŀǝƻƴ .ŜǘǿŜŜƴ wa YƴƻǿƭŜŘƎŜ ŀƴŘ /ƻƴǎǘǊǳŎǝǾŜ wŜǎǇƻƴǎŜ 

ό!ŘƻǇǝƻƴ ƻŦ wa tǊŀŎǝŎŜǎύ 

 We have previously detailed the methodologies for measuring and categorizing RM 

knowledge and adoption. Now, let's examine the Spearman correlation matrix presented below 

to understand the relationships between these variables. 

In the examination of the variables RM Knowledge and RM Adoption, the analysis is 

based on a sample size of 66 for RM Knowledge and 64 for RM Adoption. The Spearman 

correlation analysis yielded a substantial correlation coefficient (rho) of 0.570 with a highly 

significant p-value of 0.001. Let's delve into a detailed analysis and interpretation: 

Findings: 

Strength of Relationship: The Spearman correlation coefficient of 0.570 suggests a strong 

positive monotonic relationship between RM Knowledge and RM Adoption. 

Direction of Relationship: The positive sign indicates that as RM Knowledge increases, there 

is a tendency for higher levels of RM Adoption. The relationship follows a monotonic pattern. 

Table 10 : RM Knowledge vs Constructive Response Correlation 
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Statistical Significance: The p-value of 0.001 is well below the common significance threshold 

of 0.05. This indicates that the observed correlation is statistically significant, suggesting that 

the relationship is unlikely to have occurred by random chance. 

Interpretation: The statistically significant correlation between RM Knowledge and RM 

Adoption implies that individuals with a greater understanding of risk management practices 

are more likely to adopt those practices. This finding aligns with the expectation that a deeper 

knowledge of risk management contributes to its effective implementation. 

пΦуΦп  ¢ŜǎǝƴƎ /ƻǊǊŜƭŀǝƻƴ .ŜǘǿŜŜƴ tǊƻŦŜǎǎƛƻƴŀƭ 9ȄǇŜǊƛŜƴŎŜ ǘƻ wa YƴƻǿƭŜŘƎŜ 

ŀƴŘ tǊƻŀŎǝǾŜ wŜǎǇƻƴǎŜǎ 

In this analysis, we are scrutinizing Hypothesis 3 (H3), which posits that the level of 

professional experience plays a role in influencing risk management knowledge and proactive 

responses to project delays. This concept of professional experience extends beyond merely 

the number of years worked; it encompasses a mix of diversified experiences in handling 

different solar projects. 

To operationalize this, we have graded the diversity of experience in solar projects, 

assigning a maximum score of 10 to individuals with experience in more than 5 projects, 5 to 

those with experience in 3-5 projects, and 2 for those with experience in 1 or 2 projects.  

Table 11 : Project Diversity vs Proactive Response vs RM Knowledge Correlation 
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The ensuing Spearman's correlation matrix, presented above, will serve as the basis for our 

further discussions and analyses. 

In the examination of the variables - Project Experience, Proactive Response, and RM 

Knowledge - all with a sample size (N) of 66, the Spearman correlation analysis produced the 

following results: 

Project Experience and Proactive Response: 

The Spearman correlation coefficient (rho) between Project Experience and Proactive 

Response is 0.416 and the associated p-value is 0.001. This leads to the following analysis. 

Strength of Relationship: The correlation coefficient of 0.416 indicates a moderate positive 

monotonic relationship between Project Experience and Proactive Response. 

The direction of the Relationship: The positive sign implies that as Project Experience 

increases, there is a tendency for higher Proactive Response scores. The relationship follows a 

monotonic pattern. 

Statistical Significance: The low p-value of 0.001 indicates that this correlation is statistically 

significant, suggesting that the observed relationship is unlikely to have occurred by random 

chance. 

Interpretation: Individuals with more project experience are more likely to exhibit higher 

proactive responses to unforeseen events. This aligns with the expectation that practical 

experience contributes to a proactive approach to handling project challenges. 

Project Experience and RM Knowledge: 

The Spearman correlation coefficient (rho) between Project Experience and RM Knowledge is 

0.240 and the associated p-value is 0.052. This can be explained as follows: 
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Strength of Relationship: The correlation coefficient of 0.240 suggests a relatively weaker 

positive monotonic relationship between Project Experience and RM Knowledge. 

The direction of the Relationship: The positive sign indicates that as Project Experience 

increases, there is a tendency for higher RM Knowledge scores. The relationship follows a 

monotonic pattern. 

Statistical Significance: The p-value of 0.052 is slightly above the common significance 

threshold of 0.05, suggesting that the observed correlation is marginally significant. 

Interpretation: While the correlation is positive, indicating that individuals with more project 

experience tend to have higher risk management knowledge, caution is warranted due to the 

Figure 17 : Scatter plot of Project Experience to Proactive Response. 
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marginal significance. Further exploration or a larger sample size may provide more robust 

insights into this relationship.  

The scatter plot for Project Experience and Proactive Response is also given above. So, 

this analysis provides a definitive response to Research Question 5 (RQ5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



81 

 

/ƘŀǇǘŜǊ рΥ 5ƛǎŎǳǎǎƛƻƴǎ 

This chapter explores the real-world implications of the research outcomes outlined in 

the preceding chapter, serving as a seamless extension of the Data Analysis and Findings 

chapter. Additionally, it explores the study's limitations, identifying areas for potential 

improvement, gaps in the research, untouched facets within the collected primary data, and the 

study's overall significance. Furthermore, it discusses potential directions for future research 

endeavours. 

рΦм wŜŀƭπǿƻǊƭŘ ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ǘƘŜ ǎǘǳŘȅ 

 This investigation uncovers notable insights into the dynamics of public-sector solar 

projects in Kerala and their integration of Risk Management (RM) practices. Despite most 

respondents being engineers (59%) with over 5 years of experience (59%), project delays 

persist, with more than half of the projects consistently experiencing delays. Notably, 59% of 

participants have engaged in over 5 solar projects throughout their professional tenure. This 

underscores the prevalent reality of project delays in these projects. 

Furthermore, the study highlights a noteworthy observation ï while the majority of 

participants are seasoned engineers with substantial solar project experience, the adoption of 

risk management practices on-site remains minimal. About 70% of the projects analyzed do 

not sufficiently embrace effective RM practices, as indicated in the analysis section 4.5. This 

underscores the urgent need for comprehensive training initiatives and managerial 

interventions to enhance the implementation of RM practices promptly. 

Similarly, the study sheds light on the inadequate RM knowledge prevalent among the 

participants, which is unexpected considering their professional experience. The findings from 

the analysis section 4.7 reveal that 59% of the sampled professionals possess minimal RM 

knowledge, and another 23% have only a moderate level of understanding. This calls for 
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immediate attention and corrective measures. This insight directly addresses the crucial 

Research Question 1 (RQ1) ï assessing the current level of awareness and understanding of 

risk management practices among middle and lower management staff engaged in solar 

construction projects in Kerala. 

The statistically significant and moderately strong positive correlation between risk 

management adoption and project delays from analysis section 4.8.1 implies that, in our 

dataset, there is evidence of a relationship between the two variables. Since, we adopted an 

inverse grading system for project delays, where a maximum score of 10 corresponds to all 

projects being delayed and a minimum score of 0 indicates no delays across projects. Our 

findings revealed a strong and consistent positive correlation, suggesting that as firms enhance 

their adoption of risk management practices, project delays tend to decrease. This aligns with 

the study of Schwalbe (2018) emphasizes that a proactive risk management approach not only 

enhances project efficiency but also contributes to long-term organizational resilience. This 

implies that encouraging all companies to maximize their implementation of risk management 

practices could contribute to minimizing project delays.  

The analysis in section 4.8.2 reveals a meaningful and statistically significant positive 

correlation between Proactive Responses and RM Knowledge, underscoring the importance of 

understanding risk management practices in fostering proactive responses. Chapman and Ward 

(2003) highlight the connection between effective risk management procedures and the success 

of a project. This also corresponds with Schwalbe's (2018) study, which underscores that 

adopting a proactive risk management approach not only improves project efficiency but also 

contributes to long-term organizational resilience. This implies that organizations or projects 

aiming to enhance proactive responses could consider investing in improving the knowledge 

of risk management practices among their personnel. This correlation suggests that an increase 
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in risk management knowledge may positively influence individuals' ability to respond 

proactively to unforeseen events. 

The analysis in 4.8.3 reveals a meaningful and statistically significant positive 

correlation between RM Knowledge and RM Adoption, underscoring the importance of 

understanding risk management practices in fostering their effective adoption. This aligns with 

the research findings of Hillson and Murray-Webster (2007) that underscores the connection 

between effective risk management and the achievement of strategic objectives.. Organizations 

or projects aiming to enhance the adoption of risk management practices could consider 

investing in improving the knowledge of risk management practices among their personnel. 

This correlation suggests that an increase in risk management knowledge may positively 

influence the adoption of risk management practices. 

The analysis in 4.8.4 reveals a meaningful and statistically significant positive 

correlation between Project experience and Proactive Response, underscoring the importance 

of project experience in responding proactively to unforeseen risk events. This implies that 

organizations can leverage experienced individuals to foster proactive responses in project 

management. Training programs could emphasize practical scenarios and real-world 

experiences to enhance proactive decision-making. 

In the second analysis within section 4.8.4, we explore the relationship between two 

independent variables: Project Experience and RM Knowledge. Generally, we don't typically 

examine correlations between independent variables, but in this case, the weak correlation 

supports the notion that both variables are genuinely independent. The slight correlation 

observed indicates that there is only a minimal likelihood of these variables influencing each 

other. It's noteworthy that the p-value, while slightly above the commonly used threshold of 

0.05, does not provide enough evidence to confirm the correlation as marginally significant. 
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This result reinforces the common understanding that practical experience plays a crucial role 

in project management, complementing the theoretical knowledge of risk management. 

In simpler terms, the findings affirm that having extensive project experience doesn't 

necessarily correlate strongly with a higher level of risk management knowledge. The practical 

application of project management skills appears to be somewhat independent of the theoretical 

understanding of risk management concepts. This reiteration of the importance of practical 

experience aligns with conventional wisdom in the field of project management. 

рΦн [ƛƳƛǘŀǝƻƴǎ ƻŦ {ǘǳŘȅ 

The study faced limitations primarily due to its confined scope, focusing on a specific 

geographic area and a narrow sector, namely solar projects in Kerala. Solar projects constitute 

a minute fraction of the extensive field of the construction industry, thus potentially limiting 

the generalizability of the findings to the entire construction sector. However, it is essential to 

note that the aspects and factors investigated possess universal characteristics. Without 

replicating the study in different settings or industries, the relevance of the findings beyond 

solar projects remains uncertain. 

Another constraint involved the constrained timeframe allocated for the study's 

completion. The challenge lay in reaching and obtaining responses from a diverse sample 

scattered across various projects within the specified time constraints. Despite aiming for 169 

samples to achieve a 5% margin of error and a 95% confidence level, only 72 responses were 

obtained, of which 66 were deemed valid for the study. This resulted in an increased margin of 

error, reaching 9.57%, as illustrated in the Figure 18 below. A larger sample size would have 

yielded a more precise and robust correlation coefficient. Additionally, limitations in the 

statistical skills of the student researcher hindered the exploration of advanced analytical 

techniques like moderation analysis, ANOVA tests, and independent sample t-tests. 
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рΦо tƻǘŜƴǝŀƭ !ǾŜƴǳŜǎ ŦƻǊ CǳǘǳǊŜ wŜǎŜŀǊŎƘ 

This research offers several potential avenues for future research: 

Generalization Across Construction Sectors: Investigate whether the findings and insights 

derived from solar projects in Kerala can be generalized to other segments of the construction 

industry. Explore if similar patterns and challenges exist in different types of construction 

projects. 

Comparative Analysis: Conduct a comparative analysis between solar projects and other 

construction projects to identify specific risk management practices that might be more 

effective or challenging in each context. This could provide nuanced insights into sector-

specific strategies. 

Geographical Expansion: Extend the geographical scope of the study to include different 

regions or countries. Investigate if regional variations influence the adoption of risk 

management practices and project outcomes in construction projects. 

Figure 18 : New Margin of Error [ Sourced: Calculator. net] 
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Enhancing Sample Size and Methodology: Address the limitation of a small sample size by 

conducting a more extensive and comprehensive study, involving a larger number of 

participants across diverse projects. This could enhance the statistical power and 

generalizability of the findings. 

Advanced Statistical Analyses: Explore advanced analytical techniques such as moderation 

analysis, ANOVA tests, or independent sample t-tests to delve deeper into the relationships 

between variables and uncover potential moderating factors. 

Cross-Disciplinary Research: Collaborate with experts from other disciplines such as 

sociology, psychology, or organizational behaviour to gain a more holistic understanding of the 

factors influencing risk management adoption and project outcomes. 
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/ƘŀǇǘŜǊ сΥ /ƻƴŎƭǳǎƛƻƴ ŀƴŘ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

In summary, this investigation has unveiled crucial insights into the intricacies of 

public-sector solar projects in Kerala, particularly in the integration of Risk Management (RM) 

practices. Despite most respondents being seasoned engineers, the persistence of project delays 

in over half of the solar projects underscores a prevalent challenge within the sector. The 

revelation that 70% of projects lack effective RM practices underscores the urgent need for 

training initiatives and managerial interventions. 

Surprisingly, the study exposes a gap in RM knowledge among professionals, despite 

their extensive experience. The findings, addressing Research Question 1 (RQ1), highlight that 

59% possess minimal RM knowledge. This emphasizes a critical need for immediate attention 

and corrective measures to bridge this knowledge gap. 

Moving to the hypotheses, our first hypothesis (H1) was rigorously tested, revealing a 

significant and moderately strong positive correlation between risk management adoption and 

project delays. This implies that as firms enhance their adoption of RM practices, project delays 

tend to decrease. While this correlation suggests a connection, caution is warranted, as 

correlation does not imply causation. Other factors could influence both RM practices and 

project delays. 

Our second hypothesis (H2) was also substantiated through a positive correlation 

between Proactive Responses and RM Knowledge. This underscores the importance of 

understanding RM practices in fostering proactive responses. Organizations aiming to enhance 

proactive responses could consider investing in improving personnel's RM knowledge. 

Furthermore, our third hypothesis (H3) received support with a positive correlation 

between RM Knowledge and RM Adoption. This emphasizes the role of understanding RM 
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practices in fostering their effective adoption. This suggests that increasing RM knowledge 

may positively influence the adoption of RM practices within organizations or projects. 

However, the weak correlation between Project Experience and RM Knowledge 

suggests that these variables are generally independent. The practical application of project 

management skills, as indicated by Project Experience, appears to be somewhat disconnected 

from the theoretical understanding of RM concepts, aligning with conventional wisdom in the 

field. 

In recognizing the limitations of the study, the confined scope of solar projects in Kerala 

and the small sample size are acknowledged. These constraints may limit the generalizability 

of findings to the broader construction industry. The constrained timeframe also impacted the 

sample size and margin of error, highlighting the need for future research with larger samples 

and extended durations. 

In conclusion, this research not only uncovers critical challenges and gaps within the 

public-sector solar projects in Kerala but also validates and provides insights into the 

relationships proposed in our hypotheses. It lays the foundation for future studies to explore 

these dynamics across diverse construction sectors and geographical regions, fostering a more 

comprehensive understanding of RM adoption and its impact on project outcomes. 

сΦм wŜŎƻƳƳŜƴŘŀǝƻƴǎ  

As our research journey into the dynamics of public-sector solar projects in Kerala 

unfolds, it's clear that bridging gaps in Risk Management (RM) practices is crucial for the 

sector's success. Drawing insights from our findings, we present a set of targeted 

recommendations aimed at fortifying the industry against project delays and uncertainties. 

These recommendations encompass a holistic approach, combining knowledge enhancement, 
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collaboration, and practical strategies to propel solar projects towards sustained success. Let's 

explore these actionable suggestions designed to elevate the effectiveness of risk management 

in the unique context of Kerala's solar construction projects. 

1. Comprehensive Training Programs: Initiate comprehensive training programs for 

professionals involved in solar projects, focusing on enhancing both Risk Management 

(RM) knowledge and the practical implementation of RM practices. 

2. Continuous Professional Development: Encourage continuous professional 

development by providing opportunities for professionals to stay updated on the latest 

advancements in RM practices and industry-specific knowledge. 

3. Promote Cross-Functional Collaboration: Foster collaboration between engineers, 

managers, and other project stakeholders to ensure a holistic approach to RM, 

incorporating diverse perspectives and expertise. 

4. Establish RM Guidelines: Develop and implement standardized RM guidelines for 

solar projects, providing a structured framework for proactive risk identification, 

assessment, and mitigation. 

5. Regular Risk Awareness Workshops: Conduct regular workshops to enhance awareness 

of potential risks among project teams, emphasizing the importance of early risk 

detection and prompt responses. 

6. Integrate RM into Project Planning: Integrate RM considerations into the initial stages 

of project planning, ensuring that risk management becomes an integral part of the 

project life cycle. 

7. Periodic RM Audits: Conduct periodic audits to assess the effectiveness of RM 

practices in ongoing projects, identifying areas for improvement and implementing 

corrective measures. 
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In conclusion, the implementation of these recommendations has the potential to 

significantly enhance the resilience of public-sector solar projects in Kerala. By prioritizing 

ongoing professional development, fostering collaboration, and integrating robust RM 

practices into project planning, the industry can mitigate the impact of project delays and 

uncertainties. Embracing a proactive approach to risk management is not only an investment 

in the success of individual projects but also a step towards building a resilient and sustainable 

construction sector. As professionals, organizations, and policymakers collectively embrace 

these recommendations, we pave the way for more robust, efficient, and successful solar 

projects in the future. 
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