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Abstract

:

Risk appetite is a crucial component that plays a key role in the decision-making process of project risk management. Despite rising scholarly interest in project risk management, risk appetite has received little attention thus far. A well-defined risk appetite ensures that all decisions taken throughout the course of a project are consistent with an organization’s ultimate strategic aim. This research aims to identify the factors affecting the risk appetite of megaproject selection in the construction sector. The study adds to the knowledge of risk appetite in mega construction project selection and qualitatively examines the factors affecting risk appetite. Exploratory research design is used to identify these factors. The factors are identified using semi-structured interviews of 30 practitioners from the top and middle management working on mega construction projects. Thematic analysis was performed using NVIVO academic software. The most highlighted factors are financial attributes, board of directors’ agility, political factors, project location and demographics. The proposed conceptual framework identifies the factors affecting the risk appetite of mega construction project selection. These factors may be utilized as a starting point by construction project organizations to evaluate the risk appetite of a mega construction project. Risk appetite-based project selection will decrease chances of failures, delays, and cost overruns in mega-projects. These factors can be used by researchers as a rationale for developing predictive or descriptive models of project selection based on risk appetite.
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1. Introduction


Mega construction projects have a substantial impact on communities. Mega projects are characterized by significant structural, political, technological, and socio-economic complexity and extended execution times. These challenges are difficult to manage using traditional methods [1,2,3,4,5]. A diverse variety of organizations, from the origin to the operational stage of a megaproject, participate in different and interrelated unique activities to guarantee the effective execution of the project [2,6,7].



The importance of megaprojects’ developmental benefits cannot be overstated, despite their troubled history of poor performance [1,8,9]. Megaprojects raise uncertainty and present severe challenges for inventive companies due to unexpected and developing concerns. Mega-projects involve a wide range of stakeholders. Various stakeholders retain their own goals, expectations, interests, reasons, and strategies inside megaproject innovation ecosystems, which may or may not be aligned with the megaproject aims [2,7,10,11]. Megaprojects are renowned for budget overruns and failures due to their size and impact [1]. According to Merrow, 65% mega projects fails and in some cases failure rate is 75% [12]. This subpar performance is already justified technologically, financially, socioeconomically, and environmentally [8,13]. Megaprojects require new managerial skills and structures due to its complexity, failure and cost overruns [14].



Risk is an unforeseeable event or scenario that, if it occurs, has an effect on one or more objectives, either positively or negatively. Negative risks are perceived as threats, and positive risks are perceived as opportunities [15]. Risk management procedures include risk assessment, risk identification, risk analysis, risk response planning, response implementation, and risk monitoring. The objectives of project risk management are to decrease the probability and/or impact of negative risks while increasing the probability and/or impact of positive risks in order to optimize the possibility of project success [16].



The global construction industry is expected to be worth around USD 10.5 trillion by 2023, with a compound annual growth rate of 4.2 percent between 2018 and 2023 [17]. In construction, decision-making is about making sound, not ideal, choices [18]. Mega construction projects fail or are delayed due to the risk involved in these projects. Major risks in construction projects are technical, time, design, market, legal, management, financial, design, political, environmental, social, safety, and physical [19]. Other risk factors include resource constraints, site conditions, contractual and legal construction, as well as social, political, economic, and financial factors [20].



Despite the all the associated risk with mega projects some organizations are willing to take risk to achieve their financial and strategic goals. Risk appetite of an organization is a willingness to accept associated risk of the project in order to achieve organizational and strategic goals. The degree of uncertainty that an organization or person is ready to bear in exchange for a benefit is referred to as risk appetite. Risk appetite directs risk management and the criteria by which the company decides whether or not to take on risk [15]. This likewise applies to the degree of risk that organizations and partners decide to take so as to accomplish their strategic goals. Such goals are established on the basis of the role of any entity in some project [21]. The nature, importance, and appetite for risk vary across an organization’s life cycle and the life cycle of its programs and projects [15].



Hunger is not synonymous with appetite. Appetite is indeed a strong want, a cognitive necessity that should be met. Hunger is the external expression of appetite, which we experience as an absence of something and which motivates us to act to satiate the underlying need [22]. In risk management and strategic decision-making process of an organization, risk appetite is recognized as an important consideration [23]. Risk appetite enables policy makers at all levels in an organization, from the board members to project teams, to determine the assumed level of risk in a particular circumstance [22,24]. It has evolved into a critical concept in business, as corporate governance authorities increasingly require publicly listed companies to make a written statement outlining their overall risk appetite [25]. While every business has an inherent risk appetite, identifying it and evaluating its appropriateness has proved to be a major barrier for decision-makers [26]. Senior management still finds it difficult to examine and evaluate the risk appetite of the project [27]. Academic research on risk appetite has received very little attention, and no studies have been undertaken to examine the variables influencing it, particularly in the context of large building projects. Existing research on risk appetite is mostly conceptual in nature and is concentrated in the areas of economics and finance [28,29,30,31,32]. A little work is performed in the field of hospitality management [33,34,35]. The emphasis has been on discussing the concept’s meaning [36], its function in risk management [23] as well as presenting several techniques to establishing a risk appetite statement [25,37].



Mega construction projects are mostly delayed or face cost overruns. Current studies show that mostly project selection is performed based on financial factors such as cost, rate of return, probability of capital return, net present worth, and available funds. It is argued that the one way to solve this problem is risk appetite-based project selection. The purpose of this study is to determine the factors which influence the risk appetite of megaprojects selection in the construction industry. Researchers fill the gap in research on the risk appetite for mega construction projects selection. Risk appetite-based project selection can be performed by identifying and understanding the variables affecting megaproject risk appetite. Comprehensive knowledge of these variables will assist companies in not only articulating their risk appetite statement but also in monitoring and examining risk more effectively, as well as identifying risk appetite, which will allow senior managers to alter their risk appetite proactively. The article starts by defining megaprojects, their significance, and why megaprojects fail and perform poorly. The concept of risk, risk management, and risk appetite are then defined by relating various fields of research in layers of literature pertaining to risk-taking in order to develop a conceptual framework for the factors that may influence a company’s risk appetite when selecting mega construction projects. The factors are discovered through literature research and semi-structured interviews. Interviews supplement the factors identified in the literature. Conclusion and recommendations are presented for practitioners and researchers.




2. Literature Review


Construction projects are distinguished by their various degrees of novelty and complexity, the engagement of several stakeholders, their capital intensity, their dynamic surroundings, extended production periods, and their exposure to the external surroundings and weather changes [38]. Zou [39] developed a joint risk management tool to mitigate risks after identifying 25 key risks in the construction sector of China. The social risks of high-density urban construction projects in China were identified by the yuan [40]. A total of 16 social factors were identified and, after that, a social risk network analysis was devised to better help the Government implement effective social risk management measures. Fortunato [41] identified the safety and health risks and opportunities associated with the building components and construction procedures used to earn specific leadership in energy and environmental design credits and discovered that employees on construction projects spend more time working at heights, with electrical current, near unstable soils, and near heavy equipment than workers on traditional projects



Since the global recession around 2008, Risk Appetite as a term is being more frequently used in corporate sector [23]. Corporate governance regulators are now requiring companies in a variety of industries to explicitly describe their risk appetite in corporate governance [26]. A more in-depth discussion among board members about the level of risk they are prepared to take is believed to assist companies to make more informed and prudent risk-taking choices [36]. It is capable of effectively controlling any extreme risk-taking behaviors that were prevalent in large companies before the 2008 financial crisis [24].



Nonetheless, there is a dearth of academic studies on risk appetite. The majority of existing research on risk appetite has been conducted in economics, finance and hospitality management [42]. Risk appetite is often synonymous with popular terms such as “risk tolerance”, “risk aversion”, or “risk preference”, and is defined as an investor’s desire to purchase imperil assets [43,44]. Additionally, above cited researchers think that risk appetite is primarily an individual concept, rather than an organizational one and that it is associated with financial risk-taking [45,46]. There are a rising number of risk appetite studies in management [23,26,36]. Despite this, there is no consensus on how to define it [21,23,36]. For example, Gontarek [23] defines risk appetite as the written expression of the aggregate degree and categories of risk that a company is willing to accept or avoid in order to achieve its goals. Aven [36] describes it differently as the willingness to do risky actions in the pursuit of objectives.



Despite the fact that there is no commonly agreed definition [35,47], a widely held understanding of the term seems to be that it refers to a business’ readiness to take calculated risks in order to achieve its objectives [26]. However, broad labels such as “risk-seeking” or “risk-averse” are insufficient to define this desire [36]. The desire to take risks is complicated and dynamic, depending on the kind of risk being considered and the specific circumstances [24]. The majority of existing risk appetite definitions miss the multidimensional and time-horizon features of risk appetite, causing many business executives to think that a company’s risk appetite is unchanging and can be characterized by a single financial indicator [21,23,36].



Financial factors such as cost, rate of return, return on investment, net present worth and available funds are used to select projects [48,49,50,51]. Mega construction projects are notorious for failures and cost overruns. Project selection and portfolio development in accordance with corporate strategy is an important task for decision makers in such projects. Risk appetite was defined in the present research as a company’s dynamic readiness to take risks in order to achieve its goals at a particular moment. At some other point in time the company’s circumstances will have changed, as will the types and extent of risk the firm is prepared to accept.



Scholars from many research areas, particularly finance/economics and psychology, have produced numerous famous hypotheses to explain people’s and businesses’ risk-taking behaviors and risk attitude. Some theories are modern portfolio theory [52], behavioral theory of the firm [53], prospect theory [54], threat rigidity [55], and expected utility theory [56]. According to Isen and Patrick’s mood maintenance theory [57], risk perception, income, and mood are all significant factors influencing individual risk behavior. Upper echelons theory by Hambrick and Mason [58] indicates that the risk propensity of CEO, the board of directors and the executive committee, organizational performance and remuneration are all significant determinants of a firm’s risk-taking. Eisenhardt gave information systems insight, results uncertainty, incentives, and risk in agency theory [59], Kangari and Riggs described an examination of the construction project portfolio that required the characteristics of each project to be evaluated based on expected returns, risks, and correlation across all the projects [50]. The behavioral agency model indicates that executive risk management varies between modes of monitoring and may show both risk-seeking and risk-averse tendencies [60].



The following research papers tested these theories and helped to support these factors. The company’s performance has shown a substantial impact on corporate risk based on whether performance fulfils the desired objective [61,62,63]. Remuneration, especially share options and cash incentives, is widely acknowledged as a significant driver of corporate risk-taking [64,65]. Risk propensity of each individual in board of director is significant [46,66,67,68]. The emotions of senior executives on corporate boards are also important factors. The senior management emotions also reflect the characteristics and preferences of its leadership as drivers of a risk-taking behavior and risk attitude [69,70]. A corporation may either drive or hinder nature of risk and the amount thereof [71,72].



Furthermore, some factors that have been shown to impact a company’s risk appetite are its size [73,74], strategic objectives [75,76,77], market competition [78,79] demographics [30] and government and industry rules and regulations [80,81]. The organizational history of risk taking [45,82,83] and the pressure of its stakeholders and their demands have been recognized as drivers and inhibitors at a certain moment, depending on the circumstances [84,85]. Other factors include enterprise environmental factors and organizational process assets. All of these factors have an impact on the project, both favorable and unfavorable [16].



While these research studies discovered a diverse variety of factors, they do not relate to one another, and hence the understanding of the drivers of risk taking is incomplete and limited to the effect of a single component. Some studies, however, take a deeper look at the effect of multiple factors on risk taking. Existing literature was integrated, and conceptual factors models that impact company risk management were presented by Bhatta [76], Baird and Thomas [75] and Pablo and Javidan [68]. Although these models included many comparable variables, they continued to categorize them and focused on the firm’s features and traits, the peculiarities of people and decision-making teams, and external influences in industry or the broader corporate environment. Harwood [86] utilized a grounded-theory technique to find ten drivers of a business’s risk-taking, but the labeling of those predictors was substantially different from the remainder of the research. The factors identified from literature of other research streams have been summarized in Table 1.



In this research factors were classified into five categories organizational factors, decision-makers factors, external factors named as environmental factors, project factors, and miscellaneous factors. This classification is performed on the basis of other studies, enterprise environmental factors, and organizational process assets [16,24,35,68,87].
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Table 1. Factors which can affect risk appetite.






Table 1. Factors which can affect risk appetite.





	
Determinants

	
Scope of the Study

	
Sources




	
Financial Management

	
Hospitality Management

	
Strategic Management

	
Enterprise Risk Management

	
Public Management

	
Psychiatry

	
Procurement Management






	
Financial attributes

	
✓

	

	

	

	

	

	

	
[28,29,30,31,32]




	
Leverage

	

	
✓

	

	

	

	

	

	
[35]




	
Risk capacity

	

	
✓

	

	

	

	

	

	
[35]




	
Risk culture

	

	
✓

	

	

	

	

	

	
[35]




	
Risk management capability

	

	
✓

	

	

	

	

	

	
[35]




	
Internal performance

	
✓

	

	
✓

	

	

	

	

	
[61,62,63]




	
Goals and objectives

	

	

	
✓

	
✓

	
✓

	

	

	
[75,76,77]




	
Firm size

	
✓

	

	
✓

	

	

	

	

	
[73,74,75]




	
History of risk taking

	
✓

	

	
✓

	

	

	

	

	
[45,82,83]




	
Risk perception

	

	

	
✓

	

	

	
✓

	
✓

	
[71,72,75]




	
Board risk propensity

	
✓

	

	
✓

	

	
✓

	

	

	
[46,68,76]




	
Executive committee Risk propensity

	
✓

	

	
✓

	

	

	

	

	
[68,76]




	
CEO risk propensity

	
✓

	

	
✓

	

	

	

	

	
[66,67]




	
CEO emotions

	
✓

	

	
✓

	

	

	

	

	
[69,70]




	
Executive remuneration

	

	

	
✓

	

	

	

	

	
[64,65,75]




	
External stakeholder demands

	
✓

	

	
✓

	

	

	

	

	
[84,85]




	
Competition

	
✓

	

	
✓

	

	

	

	

	
[75,78,79,88]




	
Rules and regulation

	
✓

	

	

	

	

	

	

	
[80,81]




	
Demographics

	
✓

	

	

	

	

	

	

	
[30]










3. Methodology


Exploratory research [89] is used in this study to identify the factors affecting risk appetite of mega construction projects selection. In order to gain new insights for exploratory studies, in-depth semi-structured interview data collection methods [90,91] were used. The researcher gave a list of themes and questions to address in semi-structured interviews, but these changed from interview to interview.



The key informant technique [92,93] is used to select interviewees for a qualitative study. People who have played significant roles in their areas and have a good awareness of the specific information pertinent to the research are considered key informants. A specific set of inclusion criteria was used to identify 30 key informants as reported by Kruger and Casey [94]: the person must be working on mega construction projects in a public or private sector organization shown in Figure 1, and the organization could be a contractor, consultant, or owner. The sample size was considered sufficient in light of guidelines by Galvin [95].



The respondents were from the owners, contractors, and consultant organizations working on mega construction projects as shown in Figure 2.



Other criteria include that an interviewee must be a person working at top management or middle management shown in Figure 3.



Respondent’s designations were general managers, deputy sectaries, senior engineer, risk managers, directors, deputy directors, project managers and manager of planning, risk and cost control. The range of their experience varied from 8 to 35 years as shown in Figure 4.



A variety of probes and other approaches [96] were utilized to accomplish the depth of responses in terms of penetration, investigation, and explanation. The interview questions focused on respondents’ thoughts on the aspects that define the risk appetite of megaproject selection. Respondents were asked about risk appetite in projects, organizational, decision makers, environmental, project and any other factors that affect risk appetite in mega construction project selection. They were also asked whether they believed that certain factors in the major categories were lacking. The interviews lasted 40 to 120 min, and while interviewees were hesitant to digitally record owing to organizational constraints and problems, notes were taken throughout the interview, which have been subsequently transcribed verbatim and member-checked as narrated by Lincoln [97] and all modifications are treated as primary data. The semi-structured data were analyzed to determine the most relevant factors influencing risk appetite as well as any unexpected responses that varied from or contradicted the literature. The complete research methodology is shown in Figure 5.



Thematic analysis by Braun and Clarke [98] is used for factor identification. This analysis has six steps: familiarization of data, initial code generation, theme search, theme review, defining and naming themes, and generating results. The coding method included both deductive and inductive reasoning: the deductive phase started with the establishment of a basic coding structure.



Thematic analysis was performed using NVIVO academic software. Authors created a code for each component and tagged them with the same “name”. Factors were grouped into five major categories organizational factors, decision-makers factors, external variables termed as environmental factors, project factors, and miscellaneous factors. The authors then went through all of the transcripts, highlighting relevant keywords, phrases, and paragraphs and adding them to the proper codes. All transcripts were inductively coded to facilitate the detection of new codes arising from the data after this deductive coding exercise. Phrases and passages that could not be categorized using existing codes were concentrated on, and new codes were built. These codes were labeled with the same term as the practitioner mentioned. This coding procedure was carried out by all the researchers together.




4. Results and Discussion


The study identified the factors affecting the risk appetite of an organization in the selection of mega construction projects. The semi-structured interviews provided deep insights from 30 top and middle management experts from different government and private sector organizations working on mega construction projects. Analysis of semi structured interviews were performed using NVIVO academic software The following highlights the key factors derived from the semi-structured interview; “parent codes” and “child codes”. The parent codes were organizational, decision-makers, environmental, project factors, and any miscellaneous factor which did not lie in previous categories. The respective parent codes are shown in the Figure 6.



The factors found in the literature were discussed in depth during the semi-structured interviews, which were supported by the concept of each perspective. A word cloud is shown in the Figure 7 which highlights the importance of the factors according to practitioners’ point of view.



The following sections present an analysis of the factors and their different perspectives. To maintain anonymity, participants are assigned to the order in which they were interviewed. The experts highlighted many organizational factors shown in Figure 8. The top three factors are financial attributes, organizational history of risk-taking and organizational risk culture. Factors that were identified from the literature were confirmed in the interviews and also some new factors were identified.



The financial attributes include leverage, cost to benefit ratio, equity to debt ratio, and available finance to carry out the project. All the interviewees mentioned financial factors. Financial factors are the initial factors that drive risk appetite. Previous studies show that project selection is performed only on the basis of financial factors [48,49,50,51]. Most mega projects are cost overrun, delayed, and poorly performed [1,7,9], so every organization tries to obtain a better understanding of financial factors to achieve equilibrium in finances and to calculate the cashback period. For public sector organization the cost to benefit ratio and available finance are important. When enough funds are not available to complete the project, the organization takes debt. A highly leveraged firm is likely to be particularly cautious when it comes to risk-taking, because any needless risk-taking actions if failed, may substantially impair the company’s capacity to repay its debt. A firm with a low amount of debt does not have the same fear, and, as a result, it may be more comfortable pursuing developing possibilities and taking on more risk.



The organizational history of risk-taking has a significant impact on risk appetite [45,82,83]. Most of the practitioners have a consensus that the organizational history of risk-taking defines the risk attitude and ultimately the risk appetite of the organization in mega construction project selection. History of risk taking is an important factor for project selection involving higher risk. A successful track record of risk-taking improves risk appetite because it instills confidence in senior management. A weak track record, on the other hand, is more likely to lower risk appetite since it indicates that the firm is not as successful in recognizing and managing risks. Executives anticipated that a strong previous track record of successful risk-taking would have a different effect on risk appetite than a strong prior track record of failed risk-taking.



Organizational risk culture was identified by twenty-seven interviewees. It is the third in the ranking of organizational risk factors. It is an important factor that influences the risk appetite of an individual or an organization while selecting a project [35]. Specific risk categories that an organization prefers are defined by the organization’s risk culture and are comfortable with the quantity of risk, and risk appetite. The organizational risk culture is often regarded as the common values and beliefs of a firm in risk and its significance in the decision-making process. Several respondents asserted that the culture of risk of each firm depended on their distinctive making up organization.



Organizational goals and objectives also impact the risk appetite of the organization while selecting the project [75,76,77]. Projects are the bread and butter of project-based organizations, and to achieve the strategic objective of the organization, the organization must consider the projects that it has chosen. The organization that is more ambitious about growing itself and earning a profit takes more risk and its risk appetite increases to achieve its strategic goals. Ambitiousness drives the organization to take risky decisions to grow and earn and compete with its competitors. Project selection must be aligned with the portfolio and, its strategic goals and objectives [99,100,101,102].



The performance also affects the risk appetite of the decision of the project selection [61,62,63]. Organizations with well-established history accept the calculated risk, whereas new entrants may take the greater risk for growth, which increase their risk appetite. However, their risk attitude might be unconstrained if the survival of new entrants or low-level firms is jeopardized. However, when the survival of new entrants or low-achieving companies is threatened, their risk attitude might be risk-averse.



Risk capacity influences the risk appetite of the organization in project selection [35]. Risk capacity is an organization’s maximum risk-bearing capacity in the pursuit of its goal. Risk capacity is the absolute maximum financial or monetary risk that an organization can take. Risk capacity must be aligned with the objectives, resources, and risk appetite of an organization. Some other organizational factors are firm size (the size and scope of an organization and its operation) [73,74,75], risk acuity (organizational agility to understand risk), the organization’s profile in terms of its working domain and the types of projects on which they are working.



Human resources play an important role in project management and have a positive impact on project success [103,104]. An organization with a more plentiful, competent, sound, and technical workforce has more risk-taking behavior. A firm with little human and technical resources has less risk appetite for mega construction projects. Organizational perception of risk (how they perceive risk, whether it is positive or negative) [71,72,75], risk management capability (specific types of risk that a business is willing to take, based on its competencies and the specific risks it specializes in managing), internal stakeholders [100], and the organizational culture in terms of its working style and overall management style affect risk appetite.



The participants highlighted some decision makers factors shown in Figure 9. Factors that were identified from the literature were confirmed in the interviews and also some new factors were identified. The top three factors are board of director risk acuity, risk appetite of decision makers and C.E.O risk propensity. Other factors are board of directors’ input, C.E.O emotions, board of director risk propensity, remuneration of executive members, C.E.O risk acuity, educational background of board of directors and board of directors’ emotions.



The risk acuity of the board members is the top mentioned factor in the decision makers factors. Practitioners define risk acuity as the agility of board members to understand risks in the selection of mega construction projects. Risk acuity defines the attitude of the individual board members to how sharply they see the risk and reward, behind the reward which can benefit their organization. This factor is not mentioned in the previous research. The risk appetite of the key decision-makers define the risk attitude and risk preferences of the board members [22,24,46]. Risk appetite of decision maker is a trend and attitude in a particular circumstance in which a person takes a risk. According to the responses, this is an important factor while selecting a megaprojects.



C.E.O risk propensity is the factor that influences the risk appetite of project selection in mega construction projects. This factor depicts the willingness of the C.E.O to take risk. This factor is also recognized by literature [66,67]. The board of directors’ input is also an important factor that affects risk appetite. In attaining its strategic target, the board members determine the type and amount of the considerable risk they are prepared to assume. C.E.O emotions play an important role in affecting risk appetite in the context of mega construction project selection [35,46,69,70].



The C.E.O has a broader impact on the whole project selection, while other board member’s risk propensity also adds to the decision with the C.E.O emotions [46,68,76]. Other factors are remuneration, educational background of decision makers and board members, and emotions of board members and executive committee. These factors are also endorsed in literature which affects risk appetite and decision making [30,35,64,65,75].



The interviewees highlighted some environmental factors shown in Figure 10. The top three environmental factors are politics, external stakeholders, and rules and regulations. Other environmental factors that can influence risk appetite include public opposition, level of competition, local culture, competitors, market position, legal and regulatory requirements, sustainability goals, and taxation.



Politics is the factor that is mentioned most among the environmental factors in one way or the other. Political factors include local political pressure within the country, regime change, change in policies of government, political stability and global political pressure. Political factors affect risk appetite because these are the most influential factors in project success. Politics affects project success and practitioners also identified it as a risk appetite factor in selection of megaprojects [105]. Failures are very common in mega projects for many reasons, and some of the many reasons are political ruling, political policies, regime change, and external political pressure. These policies are made on the basis of the ruling political parties and the personal biases of the head of the state. These factors influence the risk appetite of project selection in mega construction projects.



External stakeholder is a factor which include external stakeholder themselves and their demands which affect risk appetite of megaproject selection. In some cases, stakeholders increase risk appetite and, in some cases, they decrease risk appetite [84,85]. In mega construction projects, stakeholders are funding agencies (such as the United Nations, European Union, World Bank, Asian Development Bank), owners of the project, contractors, consultants, and shareholders in the case of private limited companies involved. Private shareholders want a higher rate of return, so they have higher risk appetite. End-users of the projects and every stakeholder demands different objectives and different risk appetites and risk attitudes to obtain more benefits, while the owner organization, consultant, and contractor try to select a win-win situation for every stakeholder. The rules and regulations hinder the risk appetite [80,81].



Public opposition decreases the risk appetite of the decision-makers and an organization to select a project. Public opposition can direct to failure if not addressed [87,106], so this factor reduces the risk appetite. The level of competition and competitors is also a factor in risk appetite. These drivers encourage new entrants to take more risks as compared to those organizations that have stable performance and are well known in the market [35,75,78,79,88].



Local culture can increase or decrease risk appetite. When an organization has to select a project in a faraway area or a rural vicinity, culture and common beliefs can reduce the risk appetite of project selection or vice versa [107,108,109]. Some other environmental factors are market position, legal and regulatory and sustainability goals. While selecting a project, a multinational organization has to think about these factors because every country and region has different legal and regulatory issues [110,111], market position [35,78], and sustainability standards [112,113]. These factors decrease multinational organizations risk appetite in most projects.



Project specific factors shown in Figure 11 are very important to identify. These factors all contribute significantly in determining the risk appetite of project-based companies engaged in mega construction projects [87]. The project factors identified from semi-structured interviews are project location or site, project magnitude, contract type, uniqueness, geopolitical condition, usefulness, project escalation, and technical feasibility.



Project location is a very important driver of risk appetite for project-based organizations. This factor is identified as the most important factor among project factors by the respondents. This factor is also a question for many researchers about what will be the optimal project location or how to place a project in a feasible and optimal location [114,115,116,117,118]. Project location can either increase or decrease the risk appetite of project selection. Practitioners find project location the most important project factor while defining the risk appetite of a mega construction project. Project size is another factor that affects risk appetite. As the project size increases, complexity increases in the project, and in mega projects, this complexity can lead to failure [1,8,14,119]. Organizations consider project magnitude to avoid failure and delays.



Some other factors which affect the risk appetite are contract type, uniqueness [120], and usefulness. These actors are not identified in literature from the perspective of risk appetite. Contract type also acts as a driving factor that can decrease or increase the risk appetite. Some organizations’ risk appetite increases in build–operate–transfer (BOT) projects and others risk appetite increase in public-private partnership projects. For private organizations, it is uniqueness, which increases their risk appetite because it will be the selling and revenue generating point for bringing something unique. For public sector organizations, it is the usefulness of the project for the public and how many people receive a benefit from the project. Such projects include such as road networks, dams, powerplants, etc. Project escalation is the factor that may drive higher risk appetite, but this factor has received less attention and has not been discussed in the literature in the perspective of project risk appetite. Organizations that have failed to achieve project goals in the past and had to do project escalation to close the project will take higher risks in the future [121,122]. The least identified factor in the interviews is technical feasibility. First, technical feasibility is prepared for different available projects and defines risk appetite according to available project alternatives, and project selection is performed from these alternatives.



The last set of factors are miscellaneous factors shown in Figure 12 which do not lie in the any specific set of domains defined earlier. Demographics of stakeholders, including gender, knowledge and education, also affect risk appetite of project selection in mega construction projects [30,118].



A conceptual framework shown in Figure 13 is devised based on identified factors to have a better understanding of these factors regarding how they affect the risk appetite of an organization in megaproject selection. Megaprojects are mostly delayed, or cost overrun due to complexity and size. This framework will help an organization and its decision-makers to obtain a better insight into these factors while selecting a mega construction project.




5. Conclusions


The purpose of this study was to identify and investigate the variables that influence risk appetite in the context of mega construction projects. Different factors that affect risk appetite were identified and categorized, following a literature study, as organizational, decision-makers, environmental, project, and miscellaneous factors. Some factors, e.g., goals and objectives, performance, risk propensity of the C.E.O and board members, and remuneration, increase an organization’s risk appetite for mega project selection, and some factors, e.g., public opposition, rules and regulation, legal and regulatory, and politics, decrease risk appetite. Under various conditions, the nature of these factors’ effect on an organization’s risk appetite for megaproject selection, may alter. Some of these factors are the same as for the risk appetite of any kind of organization, but some factors are specific to project management and construction management. These factors may be applied to any kind of project-based organization and any size of a construction project. These insights may be utilized by policy makers, risk managers, and decision-makers to obtain a better understanding of the variables that influence an organization’s risk appetite while selecting mega construction projects and analysis thereof. Project selection based upon risk appetite will reduce failures, delays, and cost overruns in mega projects. Decision makers and risk managers may utilize these insights to have a better understanding and analysis of the drivers as well as impediments of their organization’s risk appetite. Additionally, the factors can be utilized to decode and analyze rivals’ risk appetites in order to acquire a better understanding of their risk-taking behavior. Researchers may utilize these elements to develop risk appetite models, as well as analyze their interrelationships and the mediating or moderating effects. This research is based upon risk appetite of mega construction projects selection. Other researchers can use these factors for other than construction sector. These factors may not only be specific to selection and management of construction projects but can also be used in enterprise risk management and portfolio risk management.
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Figure 1. Sector wise segregation of respondents. 
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Figure 2. Role wise segregation of respondents. 
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Figure 3. Management level of respondents. 
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Figure 4. Experience of respondents in years. 
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Figure 5. Flow chart of the research methodology. 
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Figure 6. NVIVO codes. 
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Figure 7. NVIVO codes words cloud. 
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Figure 8. Hierarchy chart of organizational factors. 
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Figure 9. Hierarchy chart of decision maker factors. 
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Figure 10. Hierarchy chart of environmental factors. 
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Figure 11. Hierarchy chart of project factors. 
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Figure 12. Hierarchy chart of miscellaneous factors. 
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Figure 13. Framework of factors affect risk appetite in mega construction projects. 
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