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Abstract
After 30 years of war in Sri Lanka, the demand for real estate has increased tremendously across the nation. Similarly, numerous real estate sub-sectors have
avidly participated in the worldwide boom. However, with failures and poor functioning of many investment projects, the industry's risk management
reputation has been put in jeopardy, followed by the coronavirus (COVID-19). Though it is less popular among Sri Lankan property developers, risk
management strategies in development projects have become a pressing requirement. This paper's goal is to look at commercial property development risk
elements from the perspective of a real estate developer in relation to Social, Economic, Environmental, Technological, Political, and Pandemic Risks. The
research first evaluates risk variables using a super decision software model based on the Analytic Hierarchy Process (AHP), then prioritizes the most
important risk factors, and lastly examines effective risk management measures for successful real estate developments. The data collection has been carried
out using interviews through telephone conversations with the help of a structured questionnaire. Accordingly, 35 risk factors have been assessed altogether.
For the three projects, the synthesized values were 1.0000, 0.510763, and 0.604037, respectively. Based on the analysis of superMatrix calculation, project
A is regarded as the best alternative project in such circumstances. Pandemic Risk, Economic Risk, and Political Risk have all had a significant impact on
the primary risk criteria. Therefore, COVID-19 Pandemic Risk Emergence, Workforce Availability, Duration, Delays in Council Approval/License
Approval Process and Natural Disaster Impact were identified as the highest influenced sub-risk factors. Identifying the risk factors on this avenue will also
help in making better investment decisions while increasing the unpredictable nature of the real estate field and future satisfaction of loan team investment
goals within the country.
Keywords: Risk assessment, commercial real estate, Analytic Network Process, pandemic risk, COVID-19
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1.0 INTRODUCTION
Property development is a business activity that occurs mostly in the town area and encompasses a broad variety of operations ranging
from real estate businesses activities to land subdivisions for commercial, residential, mixed type of development or industrial
development (Zainudeen & Jeyamathan, 2008). Despite this, amid multiple conflicts, catastrophes and crises, the demand for real estate
has risen worldwide. In addition, various sub-sectors of the real estate business have benefited from the worldwide boom. Real estate
developers, brokerage businesses, property consultant service organizations, real estate financing firms, and real estate investors have
expanded their activities beyond the local market towards penetrating international segments. Furthermore, it is critical to the development
of developing economies such as Sri Lanka (Marzouk & Aboushady, 2018). In this setting, each real estate developer must be perceptive in
bringing their development to market at the right time and at the right price, as development profits are finalized based on the developers’
management of development costs over time, in contrast to the gross value of their development at the end of the project. Every developer
faces several dangers and uncertainties during this voyage, as it necessitates a significant amount of cash as well as a team of experts with
extensive expertise and knowledge, as well as talents to manage a wide range of interdependent activities. The key causes of development
risks, according to Loizou and French (2012), include land cost, financial risk, building risk, socioeconomic risk, and sale or rent-related
hazards. At the moment, industry experts around the world are concerned about the tremendous risk that the global epidemic of COVID-19
poses to the real estate market.
The real property market of the country, and other economic activities have suffered as a result of the stay-at-home policy. The
consequences and integral hazards of stay-at-home rules on the built environment and real estate have shackled and caused plentiful delays
to various operations (Uchehara et al., 2020). The duration and spread of the virus exert the level of the impact and recovery, and the
ensuing route of recovery in economic activity, which still remain ambiguous. The epidemic caused the Sri Lankan economy to collapse at
a pace of 3.9 percent between 2020 and 2021. The statistics ranged from a high 16.1 percent in March 2012 to a low -16.4 percent in June
2020 (CEIC Data, 2021). It is similar to the real estate sector and other industries as well. Unfortunately, the real estate segment is plagued
with a bad reputation for risk management, with numerous investment projects failing and others functioning poorly or not at all (Nnamani,
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2017), due to the risk management is not a popular practice among Sri Lankan property developers (Zainudeen & Jeyamathan, 2008). As a
result, it is discovered that there is a significant knowledge gap about the likelihood of making judgments. Risks in property development
have been the subject of current research. As elucidated by Ogunba et al. (2005), risk analysis is commonly emphasized in development
evaluation papers throughout the world. As a result, risk management in development projects is an important topic to debate now.
This research intends to analyze the risks of ongoing commercial real estate development projects during coronavirus pandemic under
three headings. To begin, the study uses super decision software to analyze risk variables utilizing a created Analytic Hierarchy Process
(AHP) model against Technological, Social, Environmental, Political, Economic and Pandemic risk-criteria. Second, the work also
identifies the substantially affected risk variables by selecting the important risk factors. Finally, the paper covers successful risk
management measures for real estate development. Such additions also contribute significantly to the body of prevailing knowledge in this
field.
2.0 LITERATURE REVIEW
2.1 Risks in Real Estate Development
Real estate development activity is the process of increasing the value of property by making physical alterations and perfections to it
using a property developer's cash and business skills (Zainudeen & Jeyamathan, 2008). The property development sector encompasses a
diverse range of companies and individuals engaged in the creation and management of real estate to satisfy the employment, housing and
social demands of communities (UDIA, 2003). As a result of certain identical features of property investment, such as heterogeneous,
decentralized market, impracticality of knowing the, significant amount of risk involved in investment decisions, real market price some
inherent issues in low liquidity, property management, and providing a hedge against inflation, many wealthy people in Sri Lanka intend to
invest in the real estate sector (Berry & McGreal, 1999). Moreover, property investment always carries many risks and uncertainties
(Zainudeen & Jeyamathan, 2008).
Political, social, economic, environmental, and technical aspects all contribute to the risk of real estate property investment. The
unpredictable currency rate, variable interest rate, and high inflation rate influence rental income and capital value, and socio-political
instability such as militancy, insurgency, and kidnappings have resulted in property investment failures and financial suffering (Nnamani,
2017). In an analytical sense, risk is defined as the degree to which the actual outcome of an investing activity or choice may differ from
the expected outcome (Ajayi, 1998; Burja & Burja, 2009; Enever & Isaac, 2002; Hargitay & Yu, 1993). Furthermore, everything about the
result of an investment that is unknown at the moment the decision is made is referred to as uncertainty. The risk, on the other hand, is a
measure of a loss that has been recognized as a likely result of an action (Byrne & Cadman, 1984). Due to the high levels of risk and
uncertainty connected with the real estate building sector, projects must examine risk occurrences seen in their projects in order to
eliminate vagueness, imprecision, and unavailable data and information (Marzouk & Aboushady, 2018). Real estate development might be
faced with various risk factors. The common risks involve natural risk, political risk, economic risk, technical risk, and management risk.
Business risks, political risks, financial risks, taxation risks, market risks, tenant risks, sector risks, structural risks, planning risks, timing
risk and holding period risk, comparative risks, management and/or union risk, risk of unplanned uselessness, and interest rate risk are
some of the other types of risk (Ajayi, 1998). Property development is innately hazardous, with significant barriers to entry, owing to the
sector's cyclical and capital-intensive character, as well as the normally long payback time (Newell & Steglick, 2006).
Every facet of property investment risk has been widely addressed for many years, including the risk-reducing impacts of property in
a portfolio, portfolio risk reduction through property diversification, risk premiums for property sectors, and the influence of valuationpressing on property risk (Booth et al., 2002). Property development risk, on the other hand, has been documented for many years
(Whipple, 1988), particularly given the importance of the property cycle and its strategic implications for real estate and development.
(Pyhrr et al., 1999). Now that the historical stages of the property development process have been generally established, most risk
assessment methodologies focus on measuring property development risk rather than identifying, prioritizing, or evaluating significant risk
aspects in the property development process (Cadman & Topping, 1995; Miles et al., 2000). The majority of these methodologies (Byrne
& Cadman, 1996; Cadman & Topping, 1995) are focused on feasibility and cash flow analysis, with just a minor amount of emphasis
dedicated to property development risk management (Cadman & Topping, 1995; Miles et al., 2000). There has also been devised a wide
categorization of property development risk into four areas: commercial, c land, construction and social, as well as 21 sub-risk categories
(Dullisear, 2001). Other research has focused on specific components of property development risk, such as development financing risk
(Markham, 2001) and interest rate risk (Cameron et al., 1990). Property development risk has received scant attention overall. Prominent
property developers in Australia have recently acknowledged the necessity to tighten their risk management limitations in order to retain
their discipline in bidding for business and effectively completing projects (Newell & Steglick, 2006). In brief, all the real estate
development risk factors are compiled in the following Table 1.
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Table 1 Risk in commercial real estate development

(Source: Chen and Khumpaisal (2009) and edited by authors)
Criteria
Social risks

Technological
risks

Sub-Criteria
Workforce availability
Community acceptability
Cultural compatibility
Public hygiene
Site conditions
Designers and constructors
Multiple functionalities
Constructability
Duration

Impact of natural disasters

Valuation Methods
Developer’s satisfaction to local workforce market level (%)
Level of benefits to local communities (%)
Business & lifestyle harmony level (%)
Impacts on local public health & safety (%)
Difficulties in site preparation for each specific plan (%)
Developer’ satisfaction of their performances level (%)
Multiple use of the property level (%)
Technical difficulties in construction level (%)
Total duration of the design and construction per 1,000 days
(%)
Possibility of amendments in design and construction (%)
Level of complexities in facilities management (%)
Level of easy access and quick emergency evacuation in use
(%)
Refurbishment requirements during buildings life cycle
probability (%)
The overall Environmental Impacts Index value
Level of impacts on use and value due to regional climatic
variation (%)
Level of impacts due to natural disaster

Interest rate

Level of impacts due to the increase of loan rate (%)

Property type

Level of location concentration (%)

Market liquidity

Selling rate of same kind of properties in the local market
(%)
Confidence level of the developer
Level of regional competitiveness (%)
Level of affordability to the same kind of properties (%)

Amendments
Facilities management
Accessibility & evacuation
Durability
Environmental
risks

Economic
risks

Adverse environment impacts
Climate change

Confidence to the market
Demand and Supply
Purchaseability

Political
Risks

Pandemic Risk

Brand visibility

Degree of developer’s reputation in specific development
(%)

Capital exposure

Rate of estimated lifecycle cost per 1 billion pounds (%)

Lifecycle value

5-year property depreciation rate (%)

Area accessibility
Buyers
Tenants
Investment return

Level of regional infrastructures usability (%)
Expected selling rate (%)
Expected annual lease rate (%)
Expected capitalization rate (%)

Currency conversion

Level of impacts due to exchange rate fluctuation

Scarcity of Land

Level of availability to finding suitable
Land for the development (%)

Variations of the land prices

Level of impact to development cost due to lad prices
fluctuation ( %)

Political Groups/Activist
Commercial Tax Policy
Local Tax Policy

Level of protest by the urban communities (%)
Rate of Commercial Tax impact (%)
Rate of Council Local Tax (%)

Council Approval
License Approving

Total days of construction, design approval process by
Liverpool City Council (LCC)
Total days of the license approval process

COVID-19 (Coronavirus)

Level of impact to commercial development
lockdown period (%)

during

Representative References
Danter Company (2007)
Danter Company (2007)
Danter Company (2007)
Boorman (2009)
Danter Company (2007)
Khalafallah et al. (2005)
Danter Company (2007)
Lam et al. (2006)
Khalafallah et al. (2005)
Khalafallah et al. (2005)
Moss et al. (2007)
Moss et al. (2007)
Chen (2007)
Chen et al. (2005)
UNEP (2007)
Thilini and Wickramaarachchi
(2019)
Bank of England (2007);
Frodsham (2007); FSA (2005);
Nabarro and Key (2005);
Sagalyn (1990)
Adair and Hutchison (2005);
Frodsham (2007)
Adair and Hutchison (2005)
Adair and Hutchison (2005)
Adair and Hutchison (2005)
Carnoske et al. (2010)
Adair and Hutchison (2005);
Dun & Bradstreet (2007);
Gibson and Louargand (2002)
Blundell et al. (2005); Moore
(2006)
Adair and Hutchison (2005);
Lee (2003)
Adair and Hutchison (2005)
Frodsham (2007)
Booth et al. (2002)
Sagalyn (1990); Watkins et al.
(2004)
Bank of England (2007); FSA
(2005); Morledge et al. (2006)
Chen and Khumpaisal (2009) –
valuation method is decided by
authors
Chen and Khumpaisal (2009)
– valuation method is decided
by authors
Arthurson (2001)
Bank of England (2007);
Halman et al. (2007); LCC
(2008)
(Crown, 2008)
(Crown, 2008)
Tanrıvermiş (2020)
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2.2 Pandemic Risk and Its Impact on Real Estate Development
The pandemic is much more than a health-related concept; it also entails changes that might impact all sectors and living conditions. To
put it another way, defining the parameters of a new normal endlessly is tiresome, and what should be done about human compensations,
urban space, planning, housing, and other real estate investments looks to be on the table within this framework (Ling et al., 2020). The
COVID-19 virus has infected over 5.8 million people in over 200 countries, according to research dated May 2020 (see GIS & Data).
Health risks influence almost every business, but economic performance is severely impeded. The COVID-19 outbreak is viewed as a
random occurrence with distinct features when compared to previous global crises (Çeti & Ünlüönen, 2019; Ponis & Ntalla, 2016). The
pandemic has wreaked havoc on economic sectors and the economy as a whole; primarily emerging economies have been hit by a crisis,
which has been followed by a significant risk and uncertainty of additional economic losses (Nicola et al., 2020). The COVID-19
pandemic phase, which has been defined as a global phenomenon that was unexpected, is unlike any previous crisis in history (Çeti &
Ünlüönen, 2019; Ponis & Ntalla, 2016). In terms of transaction volume, credit utilization, and property values, the influence of the
COVID-19 epidemic on the real estate market was investigated. Real estate sales have tended to climb in the preceding decade, but there
was a drop in sales in March 2020 compared to the previous year. Due to a decline in the interest rates on occupied and house loans, which
produces explosions on real estate sales (Tanrıvermiş, 2020), the recovery process might be observed from time to time. Due to this
pandemic situation, many realtors and real estate developers as well as real estate investors face lots of difficulties in making decisions.
Pandemic crises and its global effects were defined as unanticipated event that had a negative impact on real estate project
development, current real estate sales operations, cost estimates and valuations, and rates of return. Almost every sector and activity poses
a health risk, but economic activities are under significant strain (Tanrıvermiş, 2020). Despite the fact that other countries have
experienced epidemics after then, none have been as severe as COVID-19. According to the WHO, the COVID-19 pandemic is
progressively becoming a permanent part of human life and activities (UNCTAD, 2020; Wang & Tang, 2020). Commercial real estate
development, according to Gujral et al. (2020), might do more than react to coronavirus. By utilizing modern technology, real estate
market development initiatives verified its survivability throughout the viral epidemic. The digital and virtual environments have been
subjected to the electronic business transformation. The COVID-19 outbreak has altered the market and prompted it to adopt new business
methods (Bethune & Korinek, 2020). The impact of COVID-19 on real estate market development projects was also felt, and the impact of
COVID-19 on real estate market development projects has undoubtedly changed as a result of the virus's spread. The Chinese real estate
business has risen to the challenge of becoming a virtual platform (Gross & Lin, 2020). During the COVID-19 period, the market value of
real estate rose (Sanchaniya, 2021). According to China Merchants Securities, despite all attempts to keep the market afloat, sales have
plummeted (China Merchants Securities, 2020). However, according to the National Association of Realtors (NAR, n.d.), the virus's
presence in the US market has resulted in a decrease in real estate sales. Several comparable studies (Chauhan & Kapoor, 2021;
Tanrıvermiş, 2020; Uchehara et al., 2020) have offered their perspectives on the coronavirus' impact on the global real estate market. When
the COVID-19 pandemic initially broke out in the Asia-Pacific region and expanded over the world, the real estate sector was the first to
suffer the repercussions (JLL, 2020)
2.3 Real Estate Development Risk Management
Risk management may be defined as a sequence that includes risk analysis, risk response, and risk control (Gehner, 2003). The majority of
the research focuses on risk analysis approaches that are used to detect and analyze hazards. The majority of the existing research focuses
on methodologies of risk analysis that are used to detect and analyze hazards. Risk analysis is simply one component of risk management;
it aims to make hazards 548 clear in either a qualitative or quantitative manner. Several risk analysis approaches are discussed in the
context of project and construction management, including sensitivity, scenario, stochastic analysis, the expected-monetary-value method,
and the risk-adjusted-discount rate method (Byrne & Cadman, 1984; Flanagan & Norman, 1993; Leung & Hui, 2002; Raftery, 1994). As
real estate development is not the same as gambling, one must depend heavily on subjective risk assessments, also known as risk
perception (Sitkin & Pablo, 1992). The risk response or choice is based on people's risk proclivity or readiness to incur risks deliberately
(Simon et al., 2000). The development of alternative investment selection options is designed to limit risk occurrences or predicted losses
(Al-Bahar & Crandall, 1990). Numerous researchers (Chapman, 2011; Flanagan & Norman, 1993; Smith et al., 2006) have carried out
research using risk management strategies and models. Intuition, judgment, and experience are the most often applied risk assessment
strategies (Akintoye & MacLeod, 1997; Lyons & Skitmore, 2004). Furthermore, real estate developers and investors were identified as
important hurdles to implementing risk management in the conceptual or early stages of a project life cycle due to a lack of awareness of
risk assessment techniques and a lack of understanding of its potential benefits (Uher & Toakley, 1999). Risk is a typical occurrence in the
construction business, and the act of managing it is important at various phases of the real estate development process (Udoudoh, 2020).
3.0 METHODOLOGY
Past literature has analyzed 32 sub risk factors under the Analytic Network Process model (Thilini & Wickramaarachchi, 2019). However,
in this research, three new risk factors like the impact of COVID-19, variation of land prices, scarcity of land have been added with a
different methodology. Only one risk factor is missed under Environmental risk because of the unavailability of data of Environmental
Impacts Index value. Accordingly, altogether 35 risk factors were assessed using Analytic Hierarchy Process technique. This strategy
involves organizing the problem into a hierarchy and using a combination of quantitative and qualitative criteria to solve it. Because this
strategy is to define the problem as a hierarchy and believe in a blend of quantitative and qualitative criteria, it is shown to make judgments
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using numerous criteria. This method, known as included AHP, can yield a more accurate and likely assessment when compared to standalone AHP (Ho, 2008). The study's conceptual framework is represented in Figure 1 below.

Pandemic Risk

Political Risk

Economic Risk

Commercial Real
Estate
Development Risks

Social Risk

Environmental
Risk
Technological
Risk

Figure 1 Conceptual framework of the study
(Source: Authors' compilation)

3.1 Data Collection Procedure
The primary data collection was carried out through telephone conversations, through a set of structured questionnaires, for the purpose of
collecting data on three respective real estate developers' opinions on risk in commercial real estate development amidst the COVID-19
pandemic. There were six primary risk factors (social risk, environmental risk, technological risk, economic risk, political risk, and
pandemic risk) as well as 35 sub-criteria.
3.2 Case Study Area
In Sri Lanka, districts highly affected by the COVID-19 outbreak were Colombo and Gampaha, as identified by the health officials.
Accordingly, Gampaha, Ja-Ela and Ekala were selected representing Gampaha District to identify real estate development risk factors
during COVID-19.
3.3 Sample
Three, out of many commercial projects in the urban area were selected within Gampaha, Ja-Ela and Ekala areas, based on the closeness to
the city center, type of the development and being convenient to the researchers. Project A is the ideal location for a retail and office
complex. The property has been designated by statutory authorities as a suitable zone for the development of a commercial complex with
196 stores and over 12,000 square feet of office space, as well as 10 escalators and four elevators, two observation lifts, a basement parking
garage, and all utilities. The seven floors include the ground floor. This is approximately a rectangular shape development. Project B is a
shopping complex. There are ample parking facilities. The land is located in an ideal zone, only 6 km from Bandaranayake International
Airport, 25 km from Colombo. There are 5 floors consisting with ground floor, and this is L shaped designed complex. Project C is a
structure of 500 shopping units with each approximately 200 sqft in area, a 6,000 sqft branch of a leading supermarket chain, and an
industrial zone. All shops also comprise individual toilets and other standard facilities, and parking. There are 5 floors consisting with
ground floor, and this design is just different and approximately curved in shape.
3.4 Data Analysis Method
This research intends to provide a risks analysis of commercial real estate development projects during the coronavirus pandemic n under
three headings; firstly, to evaluate the risk factors utilizing Analytic Hierarchy Process (AHP) model against Social, Political, Economic,
Technological, Environmental, and Pandemic risk criteria, using super decision software (following steps 1, 2 and 3). Under step 4, the key
risk factors are prioritized to identify the highly affected risk factors.
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3.4.1 Analytic Hierarchy Process (AHP )
As mentioned by Nermend (2017), AHP (Analytic Hierarchy Process), ANP (Analytic Network Process), The REMBRANDT method,
ELECTRE (Elimination Et Choix Traduisant la Realité), DEMATEL (Decision Making Trial and Evaluation Laboratory), and
PROMETHEE are just a few examples of expert multiple-criteria decision-making techniques (Preference Ranking Organization Method
for Enrichment of Evaluations).
The AHP method, created by Thomas L. Saaty in the 1970s (Saaty, 1980), assumes that all criteria (attributes) are independent
(Brunelli, 2015). Because they may be divided into sub-criteria, the criteria have a hierarchical structure. The ANP technique was added to
the AHP approach, which was also anticipated by Thomas L. Saaty and suggests that there may be interaction and dependency between the
criteria (attributes) (Saaty & Vargas, 2006). The REMBRANDT method relies on pairwise metric comparisons, however it lacks a
hierarchical structure (Nermend, 2017). The DEMATEL approach divides the interrelationships amongst the criteria (in this example, real
estate qualities) into cause and effect groupings (Si et al. 2018). The ELECTRE group techniques, based on the outranking approach,
provide for alternate selection, ranking, and sorting (Nowak, 2004). The purpose of the PROMETHEE approach is not to select the
"correct" or "best" decision, but rather the one that best matches the goal. It also allows for the identification and quantification of conflicts
and synergies, decision clusters, and the selection of primary options (Brans & Mareschal, 2005). The aforementioned methodologies have
already been used in the well-known real estate market or urban study. The PROMETHEE approach, for example, was used to assess
urban redevelopment activities in Northern Italy (Bottero et al., 2018). The DEMATEL approach was used to break down correlations
between real estate attributes into causal and categories (Gołąbeska, 2018). In commercial real estate development, the ANP approach is
used to analyze risk (Chen & Khumpaisal, 2009; Thilini & Wickramaarachchi, 2019). The AHP approach was also applied, which is the
main emphasis of the current study. The efforts to utilize AHP to govern the weights of market features (Kozioł-Kaczorek, 2012) are
substance in the context of the current study; the instigator also recommends enhancing the AHP technique aspects of goal-programming
(Kozioł-Kaczorek, 2014). A similar technique was provided in the study, which involved comparing derived weights to various counterproposals (Kryvobokov, 2005). The efficiency of the AHP approach was also proven in this case, with the local real estate market in Sri
Lanka as a case study. The current study takes a further step by using the weights established by various real estate appraisal systems in
both individual and mass approaches. Apart from the inspection of market weights alone, a review of valuation findings is offered, which
provides a holistic picture of the AHP method's utility. The analytic hierarchy process (AHP) would be appropriate in instances where
there is a lot of ambiguity (Saaty, 1980, 1994, 1996; Saaty & Vargas, 1991).
AHP is also a framework for problem-solving (Saaty, 1986) and a measurement theory (Saaty, 1990) that has been offered as a
decision-making approach for evaluating complicated multi-attribute options among one or many decision-makers. It is considered an
enhancement over other decision-making approaches since it allows for the integration of subjective elements (Emrouznejad & Marra,
2017). The AHP approach's calculus is briefly outlined here, with an emphasis on the important assumptions that underpin the needed pairwise comparison and prioritizing (Saaty & Vargas, 1991).
Hierarchy creation, priority analysis, and consistency verification are the three main processes of the AHP. To begin, decision-makers
must decompose complicated multiple-criteria decision issues into its constituent parts, with each conceivable feature organized into
numerous hierarchical levels using the AHP technique. The decision-makers must next compare each cluster pair-wise at the same level,
based on their own experience and expertise. For example, in the second level, every two criteria are connected at a time with regard to the
objective, but in the third level, every two aspects of the same criterion are linked at a time regarding the corresponding criterion. Some
discrepancy may have occurred since the comparisons were made based on personal or subjective opinions. The fourth operation,
uniformity verification, is coupled to quantify the degree of uniformity among the pair-wise comparisons by computing the consistency
ratio to verify the findings are credible. It is regarded as one of the key benefits of the AHP. If AHP is deemed to be one of the most
complete systems (Ho, 2008), it reflects the need to make judgments based on a variety of factors since this technique articulates the
criminal as a hierarchy and believes in a combination of quantitative and qualitative principles. This strategy, referred to as integrated AHP,
can produce more accurate and favorable results than a stand-alone AHP (Ho, 2008). The AHP's series of steps is depicted in Figure 2.

120

Thilini et al. / INTREST – International Journal of Real Estate Studies 15:2 (2021), 114-126

Develop hierarchy of
problem in graphical
representation

Overall goal, criteria,
and attributes are in
different level of
hierarchy.

Construct a pairwise
comparison matrix

Two criteria are
compared at each time
to find out which one is
more important.

Synthesization

No

To calculate priority of
each criterion.

Undergo consistency
test

To check whether
judgment of decision
makers are consistent.

All judgments are
consistent?

Consistency of all
judgments in each level
must be tested.

Yes
No

All levels are
compared?

All criteria and
attributes in each
criterion must be
compared.

Yes

Develop overall
priority ranking

Based on each
attribute’s priority and
its corresponding
criterion priority.

Figure 2 The flowchart of the Analytic Hierarchy Process
(Source: Ho et al., 2006)

4.0 RESULTS AND DISCUSSION
To gauge the risk of commercial real estate development projects, four following steps have been taken:
Step 1: Hierarchical Structure of Selecting Best Real Estate Development Project
Utilizing super decision software, the risk assessment model was created. The AHP model for commercial real estate development projects
is depicted in the diagram below.

Figure 3 AHP model structure
(Source: Designed by authors)
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Step 2: Pairwise Comparison
There are a variety of pairwise comparison judgments that lead to the calculation of factor weights and factor evaluations. The finest
alternative development project is selected from among those with the greatest overall weighted score. In pair-wise comparisons, a real
estate developer, or any other decision maker must rank two options on a linguistic scale ranging from equally-desired to stronglypreferred, as mentioned. The expert prioritizing tool represents the relative relevance of the criteria by providing a number (see Table 2)
provided by (Saaty, 1980, 1996). The means for calculating importance are pairwise comparisons of these elements' backgrounds (Sharma
et al., 2008).
Table 2 Pairwise comparison scale
Intensity of
importance
1
3
5
7
9
2, 4, 6, 8

Explanation
Two criteria are equally important in achieving the goal
When it comes to experience and judgment, one has a little advantage over the other
Experience and judgment favor one over the other
Criterion is heavily preferred, as evidenced by its prevalence in practice
The supremacy of one over the other is proclaimed to the maximum degree
imaginable
Used to symbolize a compromise between the above-mentioned criteria

Source: In AHP, multiple pairwise comparisons are based on a standardized comparison scale of nine levels (Albayrak & Erensal, 2004; Arslan & Turan,
2009; Dinçer & Görener, 2011; Kandakoglu et al., 2009; Kangas et al., 2001; Kajanus et al., 2004; Kurttila et al., 2000; Lee & Walsh, 2011; Pesonen et al.,
2001; Saaty, 1996; Yüksel & Dağdeviren, 2007).

Step 3: Synthesization
The alternatives’ overall priorities generated by synthesizing the priorities of the alternatives of all the sub-networks are the key findings of
an AHP model. The findings of the AHP model are shown in the table below.
Table 3 Synthesized value

(Source: Authors’ compilation)

Name

Ideals

Normals

Raw

Project A

1.000000

0.472858

0.236429

Project B

0.510763

0.241518

0.120759

Project C

0.604037

0.285624

0.142812

If the network is a bottom level decision network, the values for each alternative are pulled straight from the network's Limit Matrix,
according to the Super Decision software guide Raw (Adams & Saaty, 2003). The control criterion nodes are normalized and multiplied by
the Ideal values of the alternative vectors from the networks underneath them if the network is a transitional network with control criteria.
These subjective vectors are then combined to generate the raw vector. By adding the fundamentals to it and then dividing each element by
the sum, the normalized vector of priority for the alternatives is formed. The fundamentals of normalized vector summation to 1. In the
synthesis table, the raw values are multiplied by the standard column. By dividing each member in the vector by the biggest, the raw
priority vectors are turned into unrealistic values, with the best option receiving a significance of 1 and the others receiving their respective
percentage less than 1. In the synthesis table above, these are the values in the Standards column. As a result, project A is the finest
alternative development project.
Step 4: Overall Priority Ranking
Finally, the priority vectors for the alternatives that have been passed up to the top level are balanced according to the priority of Benefits,
Costs, Opportunities, and Risks to produce an overall normalized priority vector for the alternatives and restrict them in terms of the
Hierarchy.
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Table 4 Prioritized main risk factors
(Source: Authors’ compilation)

Risk Factors

Normalized by clusters

Limiting

Ranking

Social Risk

0.25000

0.020833

4

Technological Risk

0.11111

0.009259

5

Environmental Risk

0.50000

0.005208

6

Economic Risk

0.06250

0.041667

2

Political Risk

0.33333

0.027778

3

Pandemic Risk

1.00000

0.083333

1

In accordance with the results delineated in Tables 3 and 4, project A is the finest alternative development project and highly affected risk
factor is the pandemic risk, which affects real estate project developments due to significant increases in material cost, decrease in rent
collection, operating cost, losses as a result of declines in demand, investment value and net operating income. To manage these risks,
every developer needs to change business orientation strategically through work planning, proper supply change management, proper
technology usage, increasing safety and facility management to reduce construction delays. Second, the volatility of the real estate market
has a significant impact on economic risk. In Sri Lanka, high inflation rate, interest rate, unemployment rate and increasing poverty were
observed after the pandemic. Thirdly, political risk is another considerable risk factor in Sri Lanka; changes in policy, development
regulations, lack of proper mechanisms, and poor decision-making highly affect every industry's development. The results further revealed
that Pandemic risk, Economic risk and Political risk are highly affected main risk criteria. Consequently, COVID-19 pandemic risk
emerged, workforce availability, duration, delays in Council Approval /License Approval process, Natural Disaster impact are identified as
the highest influences on sub risk factors.
Commercial real estate, as per Gujral et al. (2020), might do more than only respond to coronavirus. Surprisingly, the findings support
this, and pandemic risk has a significant impact on Sri Lankan commercial real estate growth. The epidemic has wreaked havoc on the
economy's sectors and structure. Developing economies were in the midst of a crisis, with a significant danger of further economic losses
(Nicola et al., 2020). During the COVID-19 period, the real estate market value surged (Sanchaniya, 2021). Despite all attempts to keep the
market afloat, real estate deals have decreased, as reported by China Merchants Securities (2020). However, the National Association of
Realtors reports that the virus's arrival on the US market has resulted in a decline in real estate sales (NAR, n.d.). Several linked articles
(Chauhan & Kapoor, 2021; Tanrıvermiş, 2020; Uchehara et al., 2020) discuss the impact of the coronavirus on real estate business.
Comparing those results, it is certain that economic risk is a highly affected factor and it makes an impact on development activities; at
present, inflation rate, borrowing rate, interest rate, currency conversion problem and several other matters have affected real estate and
other sectors, and everything is in an unpredictable situation.
4.1 Risk Management during COVID-19
Presently, it is a good opportunity to assess COVID-19's influence on development organizations, both internally and publicly, by
conducting a thorough study. This includes identifying mission-essential tasks, equipment, and people, as well as defining how, where, and
by whom important services are delivered; and, in particular, contemplating suspending certain areas of work to limit risk of exposure,
facilitate social distancing, and save money. It guarantees that staff availability, health, and safety are all closely monitored. Since COVID19 has the potential to harm everyone, a stability plan for all business-critical personnel must be devised that can be immediately activated
if they get ill. All important functions must have alternatives and designates, and the chain of command must be clearly defined.
Furthermore, health and safety, employee rules, vital service, insurance, travel, and contractual difficulties all arise, and it is critical to
grasp current insurance plans and guidance. At that point, financial advisers, loans, government programs, deferrals, and other resources
are accessible to developers, as well as how they might obtain them. Finally, employees may require assistance. Those factors might also
aid in improving the success of development initiatives.
5.0 CONCLUSION
The property development sector is made up of a diverse group of companies and individuals who construct and operate real estate to suit
the housing, employment, and social demands of communities. It entails a great level of risk and uncertainty since it necessitates a
substantial sum of cash, high competence, and a knowledgeable team of experts with various skill and ability sets to manage a diverse
range of interdependent tasks. Political, social, economic, environmental, and technical issues all increase the risks associated with real
estate investing. Variable currency rates, high and volatile interest rates, and inflation have an impact on rental income and capital value,
while socio-political uncertainty, such as insurgency, kidnappings, and militancy, has led to property investment failures and financial
distress. Land cost, financial risk, building risk, socioeconomic risk, and sale or rent-related hazards are the key causes of development
risks. At present, the global epidemic of COVID-19 has generated worries among industry experts throughout the world about the huge
threat it poses to the real estate business. Regrettably, the business has a bad reputation for risk management, with numerous investment

123

Thilini et al. / INTREST – International Journal of Real Estate Studies 15:2 (2021), 114-126

projects collapsing and others functioning poorly or not at all, and risk management is not widely practiced among Sri Lankan property
developers. As a result, it is discovered that there is a significant gap with no information on the likelihood of receiving the choices. During
the coronavirus pandemic, this research investigated the commercial property development risk elements from the perspective of a real
estate developer versus Social, Economic, Environmental, Technological, Political, and Pandemic Risks. For the three project, as per the
super matrix computation, the synthesized values were 1.0000, 0.510763, and 0.604037, respectively, resulting in a priority of 1 for the
best alternative and a percentage less than 1 for the others. Project A is the best alternative project during this situation. The results further
revealed that Pandemic risk, Economic risk and political risk are highly affected main risk criteria. COVID-19 Pandemic Risk, Workforce
Availability, Duration, Delays in Council Approval /License Approval Process, and Natural Disaster Influence are some of the sub risk
variables that have a significant impact on real estate projects in pandemic scenarios. Pandemic risk is a substantially influenced risk
element in the real estate business, according to current previous research. Nonetheless, the council approval procedure, the impact of
natural disasters, and political risk have all been highlighted as significantly impacted risk factors. In general, inflation, interest, financial,
market, and tenant concerns have effects that are comparable to promoting social separation and avoiding wasteful cash outlays by closely
monitoring employees and workers online. As everyone is at danger of being directly harmed by COVID-19, a continuity strategy for all
critical persons and enterprises must be established that can be promptly triggered if they get ill. For all key functions, the chain of
command must be clearly specified, and alternatives and designations must be adopted. Proper supply chain management, proper
technology usage, increasing safety and facility management will also help reduce delays in construction and if a developer is capable of
managing such critical situations, that is the best way to achieve the long term investment goal.
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APPENDIX
Table A Judgments of alternative development plans for AHP evaluation
(Source: Authors' compilation)

Sub Criteria
2.1. Climate changes
2.2. Impact of natural disasters
3.1. Workforce availability
3.2. Cultural compatibility
3.3. Community acceptability
3.4. Public hygiene
4.1. Interest Rate
4.2. Property type
4.3. Market liquidity
4.4. Confidence to the market
4.5. Demand and supply
4.6. Purchaseability
4.7. Brand visibility
4.8. Capital exposure
4.9. Lifecycle value
4.10. Area accessibility
4.11. Buyers
4.12. Tenants
4.13. Investment return
4.14. Currency conversion
4.15. Scarcity of land
4.16. Variations of the land prices
5.1. Site condition
5.2. Designers and constructors
5.3. Multiple functionality
5.4. Constructability
5.5. Duration
5.6. Amendments
5.7. Facilities management
5.8. Accessibility and evacuation
5.9. Durability
6.1. Political groups/activists
6.2. Commercial Tax policy and
Local Tax policy
6.3. Council Approval/License
Approval
7.1 Impacts of COVID-19 virus

Valuation Methods
Developer’s satisfaction to local workforce market level
(%)
Level of benefits to local communities (%)
Business & lifestyle harmony level (%)
Impacts on local public health & safety (%)
Difficulties in site preparation for each specific plan (%)
Developer’ satisfaction of their performances level (%)
Multiple use of the property level (%)
Technical difficulties in construction level (%)
Total duration of the design and construction per 1,000
days (%)
Possibility of amendments in design and construction
(%)

Project A
60%

Project B
30%

Project C
40%

60%
30%
80%
80%
25%
50%
65%
70%

30%
25%
90%
85%
20%
70%
60%
70%

40%
30%
80%
75%
25%
50%
65%
70%

15%

30%

15%

50%
75%

60%
55%

50%
75%

85%

80%

85%

95%
12.5%

80%
20%

90%
12.5%

75%
75%
95%
20%

75%
70%
95%
25%

75%
65%
95%
15%

20%
40%

25%
40%

20%
30%

Level of affordability to the same kind of properties (%)
Degree of developer’s reputation in specific
development (%)
Rate of estimated lifecycle cost per 1 billion pounds (%)

35%
30%

35%
20%

30%
30%

75%

70%

75%

5-year property depreciation rate (%)
Level of regional infrastructures usability (%)
Expected selling rate (%)
Expected annual lease rate (%)
Expected capitalization rate (%)
Level of impacts due to exchange rate fluctuation
Level of availability to finding suitable
Land for the development (%)
Level of impact to development cost due to lad prices
fluctuation ( %)
Level of protest by the urban communities (%)

25%
35%
176%
30%
85%
60%
20%

20%
40%
125%
30%
80%
50%
20%

25%
35%
140%
30%
85%
60%
20%

25%

25%

25%

20%

20%

20%

Rate of Commercial Tax impact (%)
Rate of Council Local Tax (%)
Total Days of construction, design approval process by
Liverpool City Council (LCC)
Total Days of the license approval process

90%

80%

90%

70%

80%

85%

Level of complexities in facilities management (%)
Level of easy access and quick emergency evacuation in
use (%)
Refurbishment requirements during buildings lifecycle
probability (%)
The overall Environmental Impacts Index value
Level of impacts on use and value due to regional
climatic variation (%)
Level of impacts due to natural disaster
Level of impacts due to the increase of loan rate (%)
Level of location concentration (%)
Selling rate of same kind of properties in the local
market (%)
Confidence level of the developer
Level of regional competitiveness (%)

