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Module 8 Portfolio Project
Traditional risk management in construction is premised on the notion that uncertainty can be foreseen, quantified and managed and this assumption collapsed when the COVID-19 outbreak happened all at once during each stage of commercial real estate development. A study on pandemic risk management for commercial real estate (CRE) projects is rooted in the ZJ commercial real estate development in Shanghai, Yangpu (Li et al., 2023). It involved 10,830 m² of retail and 97,375 m² of office spaces with a scheduled completion time of October 2018 to September 2023. As China's epicentre during the 2022 COVID-19 pandemic, Shanghai's lockdown caused more than a three-month delay in the ZJ project, costing the developer about USD 269 million in unexpected expenses. This research addresses this impact by adopting a three-round Delphi approach with nine experts, followed by Analytic Hierarchy Process (AHP) and fuzzy comprehensive evaluation (FCE) to identify, prioritise and respond to 16 key risk factors across four stages of the life cycle. The key project management insights from this case relate to procurement under a fragmented supply chain, enforceability of the contract under pandemic-induced ambiguity of the force majeure, and the conventional risk allocation models used in project risk management being unstructured towards unprecedented risks. These are explored below in terms of risk identification, evaluation, response and analysis.
Risk Identification
The Delphi process started with an unrestricted prediction questionnaire sent to nine practitioners architect, structural engineer, consultant, project manager, engineering director, finance manager, marketing manager, construction engineer and project director with at least ten years of experience in the CRE industry and having been involved in the ZJ project. This meant that the risk identification results were project specific rather than more broadly based on industry expertise. We then received a free list of thirty risks. In the second round the experts independently reviewed and recategorised these risks, using structured criteria, and in the third round, risks were restricted to those selected by at least 50% of the experts. The final list of 16 risks included three development decision phase risks (policy, development timing, and investment property type), four pre-development phase risks (capital, bidding, design, and contractual), four construction phase risks (cost, quality, schedule and health and safety) and five lease and sale phase risks (market, price, investment/merchant, marketing and payback, and network security). Perera et al. (2014) demonstrate expert-identified Delphi risk models are more constitutive of operationally useful risk registers than risk checklists, especially if project context knowledge is incorporated into panellist recruitment. Thus, risk identification is significant in its consistency with a progressive elimination maxim, which avoided bloating risk lists with speculative risks of limited consensus that could undermine management focus. 
Risk Assessment and Prioritisation
The AHP model structured the 16 risks into three levels: the primary goal of the assessment (Level 1), the four phases of the life cycle (Level 2), and the sub-risk factors (Level 3). The experts were asked to independently fill in the pairwise comparison matrices using Saaty's (1991) one-to-nine scale, and all responses were checked for consistency with the consistency ratio (CR) ≤ 0.1 before they were grouped via the Yaahp software's group decision module. At the higher level, the highest composite weight for the phases was the construction phase at 0.4693, followed by the lease and sale phase at 0.2954, the pre-development phase at 0.1634 and the development decision phase at 0.0720. Of the sixteen sub-factors, the health and safety risk (R34) factor was the most important with a weight of 0.2416 - more than twice the weight of the next most important factor - followed by the marketing and payback risk (R44) at 0.1159, schedule risk (R33) at 0.0926, investment/merchant risk (R43) at 0.0839, and the cost risk (R31) at 0.0767. The FCE gave the project an overall risk rating of 2.74 out of a possible 5.0 points, indicating that the risk is medium according to the scale of risk categories, but the construction phase alone scored 3.02 points, entering into the high risk category. This distinction is important because it allows the project management team to make distinctions between total project-level risk and the specific level of risk for each project phase, benefiting resource allocation. All of the risks identified for the project are listed by category in the appendix, which is discussed through this analysis.
Risk Response: Prevention, Mitigation, and Contingency
For the top priority risk, health and safety (R34) the ZJ project team put in place a suite of operational controls: social-distancing enforcement, staggered shift cycle scheduling to avoid high-density crowds, routine healthchecks, sanitisation of contact surfaces of shared machinery and equipment, and provision of personal protective equipment for temporary workers mobilised under labour-shortage circumstances. These are examples of prevention controls to reduce infection likelihood prior to health incidents. King & Lamontagne (2021) report that construction projects are inherently riskier due to concentrated worker density and physical labour-intensive nature. Thus, the application of preventive operational controls at this stage had a greater impact than containment operational controls enacted after outbreak.
Risk of schedule delay (R33) was managed through supply chain diversification (a centralised supply centre was established to supply materials to different regions in an accessible location using real-time in-transit material tracking, with deferred payment agreement with long term suppliers in the face of cash flow disruption). Cost risk (R31) was addressed through grouped procurement, with joint material purchases for project components to lower the cost per unit and negate price escalation from supply chain disruptions during the pandemic. Marketing and payback risk (R44) was managed via flexible rather than defensive reaction: the developer was asked to provide digital leasing assets (such as virtual reality walkthroughs of developments and online merchant matching), while evolving lease pricing strategies over time to reflect market positioning and tenant business models, rather than blanket rent discounting. Investment/merchant risk (R43) was managed through contractual mechanisms such as expanded force majeure provisions, supplementary cost escalation provisions and pre negotiated dispute resolution processes, thereby minimising the scope for countervailing renegotiation in the face of uncertainty. Although lower in weight, policy risk (R11) was dealt with via active government liaison with Yangpu District officials, a risk response that acknowledges the fact that regulatory risks in Chinese real estate are largely transferrable and hence best managed via discrete relationship management.
Conceptual Risk Response Framework
The research progressive risk management comprises the four conventional stages of risk identification, analysis, response and monitoring through the life cycle of the project. The study used Delphi panel expert judgements to identify factors, quantitative AHP-recommended multi-criteria analysis (MCA) supplemented by FCE for assessment, and avoidance, mitigation, transfer and acceptance for response based on controllability and severity (Li et al., 2023). This was intricately built into the contracting company's ongoing communication with its suppliers, and the developer's relations with government. This approach makes theoretical sense, but monitoring is under-developed in the study's recommendations: no formal criteria exists for re-evaluating or reviewing at a scheduled interval.

Strengths and Weaknesses
The study's main strength is its methodological integration: firstly as a means of risk identification (Delphi), secondly for a weighted ranking (AHP), and thirdly the overall score calculation (FCE), resulting in a complex analytical product that is superior to the part (Li et al., 2023). The inclusion of the nine panellists in the actual ZJ project greatly enhances the ecological validity of the risk inventory, which reflects real project conditions. The staging of risks facilitates temporally relevant and contextualised responses.
The study has constraints on its scope. The sample size (one project) limits its representativeness, as China's secondary cities have distinct regulatory, labour, and supply chain settings intermediate between Shanghai and mainland China's interior. The AHP risk analysis method assumes judgement consistency between all pairwise comparisons, but with 16 sub-factors to form complex comparison matrices, there is potential for cognitive anchoring bias the study does not address or account for (Li et al., 2023). Risk of network security (R45) had the lowest weight in the model at 0.0298, even though evidence shows that digitalisation in response to the pandemic created new cybersecurity vulnerabilities into real estate operations that existing frameworks were not structured to account for (Correia et al., 2022). This collectively suggests the study's ranking of risk is internally consistent, but represents a more limited empirical phenomenon than its claims.
Recommended Risk Response Strategies
Three recommendations are made. First, a dynamic quarterly risk reassessment protocol should be established to replace single-cycle static Delphi assessments, either with proactively reassessment points based on confirmations of government policy announcements or variations to milestones during construction. Ivanov (2020) shows that dynamic risk governance protocols reduce cost of project disruption in supply chain projects subject to random spontaneous events much better than static risk registers developed at project launching. Second, a formalised tenant risk-sharing covenant negotiated at the inception of lease rather than ex-post during potential disputes should pre-agree responsive and forward-looking revenue-share levels, deferral and exit points associated with turnover audit records. Nanda et al. (2021) demonstrate that hybrid revenue-share leases respectively reduce the incidence of conflict-based renegotiation in the multi-tenant, commercial space over a period of persistent uncertainty regarding the market for demand, and are a structurally better tool than discretionary rent relief. Third, the IoT-enabled real-time monitoring of the procurement process should be embedded in the contracting company's supply chain, with material delivery monitoring at shipper level, replacing supplier estimates. This allows for anticipatory rather than reactive schedule and cost-risk responses. 
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 Appendix: Risk Categorisation
	Code
	Risk Factor
	Category

	R11
	Policy risk
	External – Regulatory

	R12
	Development timing risk
	External – Market

	R13
	Investment property type risk
	External – Market

	R21
	Capital risk
	Financial

	R22
	Bidding risk
	Procurement

	R23
	Design risk
	Technical

	R24
	Contractual risk
	Contractual

	R31
	Cost risk
	Financial

	R32
	Quality risk
	Technical

	R33
	Schedule risk
	Operational

	R34
	Health and safety risk
	Operational – HSE

	R41
	Market risk
	External – Market

	R42
	Price/vacancy risk
	Financial

	R43
	Investment/merchant risk
	Financial – Commercial

	R44
	Marketing and payback risk
	Financial – Commercial

	R45
	Network security risk
	Technical – Cybersecurity


The appendix classifies the sixteen risks into five typological clusters: regulatory, market, financial, technical, operational, contractual and cybersecurity. These are invoked throughout the body of this analysis to elaborate on how the risk phase placement aligns with risk type - for example, the placement of financial risks across both pre-development and lease/sale phases is due to the capital-intensive and revenue- uncertainties associated with, respectively, investing in CRE development in a pandemic environment and marketing lease versus sale options; similarly, the concentration of technical and operational risks in the construction phase is due the labour-intensive and material-dependent nature of on-site construction.


