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Abstract 

 

Investing in a real estate project with the purpose of requalifying or rehabilitating a vacant building subsequently to provide 

tourist services requires an economic, financial and associated risk analysis. In this context, this dissertation develops, from the 

perspective of the investor, a tool for risk analysis and evaluation, in urban rehabilitation projects for holding local housing that 

begin with a bibliographical review and results in the synthesis matrix of risk identification in projects of urban renewal. This 

synthesis matrix constitutes the basis of the proposed matrix for application to two cases of investments in urban rehabilitation 

projects, with different investors and business models and the aim of providing local accommodation services in the historical 

area of the municipality of Lisbon. Each risk is investigated and analyzed according to the context in which it is inserted, by 

geographic location, economic and final economic environment, allowing assigning variables for its quantification. Finally, the 

results of the proposed matrix applied to the two case studies are compared with the results of the application of the Failure 

Mode, Effect and Critical Analysis Method (FMECA), according to the answers of 5 interviews made to investors of this projects 

type. It is concluded that the methods complement each other, evidenced a taxation of income and a maintenance and 

replacement of materials and equipment.  
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1. Introduction 

The recent growth of the local accommodation activity 

has made the building of the historic areas of the main 

European cities attractive for rehabilitation and subsequent 

provision of services to tourists (Nova School of Business 

and Economics & Faculdade de Direito da Universidade 

Nova de Lisboa, 2016; Instituto Nacional de Estatística, 

2017a). Previously, investors set the parameters they wish 

to respect, such as the capital to be invested, credit 

required, expected return, duration of the investment and 

potential risk and, supported by a financial analysis, 

considered that yield increases compensated the lack of 

knowledge about the risk, measured through the 

perception and experience of each one. It is estimated that 

until June 2016, 48 million euros were invested in the 

rehabilitation of fractions destined for local accommodation 

(Marketing FutureCast Lab - ISCTE & Sítios, S.A., 2017). 

Due to the lack of literature that addresses the risks in 

urban rehabilitation projects, much less related to local 

housing, the objective of this research is to propose a 

model of risk management in urban rehabilitation projects 

to provide local accommodation services, through 

application of a reference analysis matrix, in Lisbon, which 

systematizes the phases of identification, analysis and 

evaluation of the risks associated with these projects 

throughout their life cycle, quantifying the oscillation of 

each factor and thus allowing the projection of unplanned 

costs This dissertation first reviews the literature and 

gathers the knowledge and experience of the authors in 

risk management, later applied to urban rehabilitation and 

involves the identification of risk factors, framed in risk 

categories, as well as to understanding the methods of 

analysis and evaluation of the causes and effects, forms of 

detection, evaluation of their impact, prevention and 

mitigation of a certain mode of failure, resulting in a 

synthesis matrix of risk identification in urban rehabilitation 

projects. 

Subsequently, two case studies of urban rehabilitation 

projects with the purpose of local housing in the historic 



 

Summary of dissertation for Master degree, Instituto Superior Técnico, Lisbon, October 2017 2 

area of Lisbon are presented, which allow validating the 

risk factors identified in the matrix that resulted from the 

literary review as well as performing a qualitative analysis 

of each mode of failure identified (Apollo & Brzezicka, 

2014), framed in the specific conditions of use and 

socioeconomic characteristics of Lisbon, from which the 

proposed variables for the quantification of each risk factor 

result, culminating in a synthesis matrix of application in 

urban rehabilitation projects to provide services of local 

accommodation.                                                               

Most of the variable values are obtained from the 

previous financial analysis carried out for each project, in 

addition to the qualitative analysis already carried out. The 

results of the application of the synthesis matrix to the two 

case studies are compared with the results of the 

application of the Failure Mode, Effect and Critical Analysis 

Method (FMECA), which obtained data in interviews with 

five investors with local experience in this type of projects. 

 

2. Risk management in urban rehabilitation 

Risk is an inherent element of any project, subject to 

change at all stages and is associated with uncertain 

events or conditions that may occur with positive or 

negative effects on project objectives (Yu & Lee, 2012). 

The variation of risk factors, the probability of their 

occurrence and the impact on potential returns create the 

risk, proportional to the scale of the investment (Apollo & 

Brzezicka, 2014). Effective risk management uses a 

systematic process of identification, analysis, evaluation 

and monitoring (Hassani & Babakhani, 2011; Yu & Lee, 

2012; Apollo & Brzezicka, 2014; NP ISO 31000:2012). 

From the planning phase to its implementation and 

monitoring, projects are affected by numerous unforeseen, 

involving several stakeholders at all stages. It is essential 

to identify the actors involved and assess their role in 

setting objectives and decision-making throughout the 

project. Depending on the actions for or against their 

interests, stakeholders have the power to direct the 

evolution of the project to success. Likewise, motivated by 

their own goals and interests, coupled with a negative 

perception and inexperience of them, they can also cause 

project blocking.  

Risk identification methods can be evidence-based, 

using checklists and critical analyzes of historical data, or 

through systematic approaches, using a structured set of 

instructions or questions, such as interviews. In addition to 

these methods, ISO 31010 provides the use of inductive 

reasoning techniques such as Hazard and Operability 

(HAZOP) and techniques such as brainstorming or the 

Delphi method (International Electrotechnical Commission, 

2009).  On the other hand, traditional methods of analyzing 

and evaluating an investment project incorporate non-

measurable risk by increasing the estimate of the refresh 

rate, the reduction of Net Present Value (NPV), Discounted 

Cash Flow (DCF) or of the return, although without being 

able to quantify and, such as, difficult to accept. 

In case there is enough information about the system 

or activity that allows the creation of a model close to 

reality, it is advisable to carry out a quantitative analysis 

that follows a standardized behavior and clear definitions, 

through quantitative and practical data. On the other hand, 

if there is not enough information and the hypotheses are 

not defined, a qualitative analysis must be carried out, by 

observing and directly evaluating the items of the system 

being studied and predicting the failure modes and their 

consequences.  

There are several methods, such as those suggested 

by the Project Management Body of Knowledge (PMBOK), 

through probability and impact levels, or adding the 

influence of time, risk management capacity and degree of 

familiarity (Hassani & Babakhani, 2011). 

These risk factors fall into categories or areas of risk, 

however, there is some difficulty in distinguishing and 

limiting them, since they relate and influence each other 

(Kuo & Ji, 2011; Apollo & Brzezicka, 2014; Attakora-

Amaniampong et al., 2014). 

The synthesis matrix systematizes the risks that exist 

in an urban rehabilitation project. Combining all the risk 

factors or failure modes, the respective risk analysis matrix 

is proposed in an urban rehabilitation project, in Table 2.1.  
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Table 2.1 – Theoretical Matrix of risk identification in urban rehabilitation projects 

Category of 
Risk 

Risk factor 

Environmental Improper environmental conditions 

Technician 

Underestimating the value of the works; Unrealistic schedule of the contract; Poor assessment of soil and water 
conditions; Poor technical evaluation of the building; Incomplete, inexact or non-existent technical documentation; 
Conversion of the building against the new requirements; Works on objects of historical and cultural value; Demolition or 
renovation of the building; Project errors and omissions; Requests to change the project; Lack of accessibility for the 
object to be rehabilitated; Poor design quality; Constructive anomalies 

Management 

Disagreement between owners about project development; Lack of cooperation with the authorities; Stakeholder 
management; High management costs or additional management costs; Incorrect selection of investment partners; 
Excess investors; Shortage of investor participations; Subcontracting selection process; Disregard intentions and 
requirements of project clients; Non-existent monitoring of urban rehabilitation processes; Overlap of rehabilitation 
works; Complaints about noise and dirt during construction; Insufficient cash flow provided by the investor to the 
contractor; Delays and uncertainties in the project implementation plan; Contract between builder and investor; Value of 
compensation for delays 

Political Bribery and corruption; Elections and political circumstances 

Legislative 
Legislative changes; Disagreement with increasing construction density; Opposition to the definition of the Urban 
Rehabilitation Area; Excessive bureaucracy of access to incentives 

Inflation Rising prices of construction materials and services 

Economic Possibility of economic crises; Effect of contagion 

Liquidity Financial liquidity 

Interest rates Increase in bank interest rates 

Financial Lack of requirements for bank loans; Change in loan regulation; Lack of financial model and procedures; Debt ratio 

Taxation Change of tax rates; Volatility of benefits and tax incentives 

Market 

Demand below estimated; Parallel projects implemented in the vicinity; Long-term lease agreements; Ineffective 
Advertising; Inability to pre-sell, sell or rent the units in the established time; Uncertainty of real estate market 
performance; Opaque market; Incorrect evaluation of the value of the property; Volatility of land value; Low valuation of 
assets; Inflated Land value 

External 

Claims for land tenure; Danger of expropriation; Refusal of relocation or eviction of tenants; Value of relocation or 
eviction of tenants; Delay in the process of acquiring public land; Administrative difficulties with joints of land; Delay in 
obtaining the building permit; Poor quality of construction company workers; Delays in the supply of construction 
materials and services; Delayed supply of urban equipment; Social manifestation; Bankruptcy or abandonment of the 
contractor Safety 

Source: Own elaboration based on Aaltonen et al. (2008), Adair et al. (2000), Apollo & Brzezicka (2014), Apollo & Miszewska-
Urbanska (2015), Cheng et al. (2013), Geurts & Jaffe (1996), Hassani & Babakhani (2011), Kuo & Ji (2011), McGreal et al. 
(2000), Ruming (2010), World Economic Forum (2015), Yu & Lee (2012) 

 

 

3. Methodology 

3.1.  Presentation of case studies 

The new Legal Polity for Exploitation of Local 

Accommodation Establishments (RJEEAL) defines it as 

any residential unit authorized to provide temporary 

housing services to guests for remuneration and the unit is 

advertised or brokered by an entity as tourist or temporary 

accommodation or furnished and equipped, being offered 

to the public, besides the accommodation, complementary 

services of cleaning, reception or other services of support 

and arose from the need to fit in the law this new activity 

that, together with the definition of Urban Rehabilitation 

Area in the center of Lisbon, allowed to register 9658 

establishments in the National Registry of Local 

Accommodation (RNAL), among the three types of 

accommodation: housing, apartment and lodging 

establishments. 

Thus, two investment projects (Project I and II), 

located in the parish of Santa Maria Maior – Baixa 

Pombalina, inserted in the Urban Rehabilitation Area and 

covered by the Safeguard Detail Plan of Baixa Pombalina, 

vacant at the date of acquisition and subsequently 

rehabilitated to provide local accommodation services. The 

two projects, although geographically close differ in the 

profile of the investor, singular or collective, and in the 

business model adopted, with the holder of the local 

accommodation to coincide with the owner or not. Project 

I, vacant building with five floors and one mansard was 

acquired by an establishment management company with 

the propose of selling the apartments after the end of the 

rehabilitation and subsequently concluding an urban lease 

agreement with the investors, including a clause where the 

owner authorizes the provision of temporary 

accommodation services to tourists, becoming the 

promoter company, holder of the local accommodation. 

Project II deals with the acquisition of a vacant apartment 

by a singular person, later rehabilitation and exploitation 

under a simplified accounting system. 

3.2.  Synthesis matrix of risks and variables to 
consider in the case of local accommodation in 
Lisbon 

Firstly, it was made a simplification of the theoretical 

matrix, and then it was applied to local accommodation in 

Lisbon (Table 3.1.).  

Secondly, each risk factor was analyzed, evaluated 

qualitatively and framed in the specific conditions of use 

and socioeconomic of Lisbon, resulting in the following 

synthesis matrix (Figure 3.1.). 



 

Summary of dissertation for Master degree, Instituto Superior Técnico, Lisbon, October 2017 4 

Table 3.1 – Risk analysis matrix in urban rehabilitation (UR) projects: a comparison between the theoretical and the case study (Local 
Accommodation – LA – in Lisbon - LX)  

Categories of risk Risk factor 

  UR+ LA + 
LX Matrix 

UR 
theoretical 

matrix 
UR theoretical matrix UR+ LA + LX Matrix 

Technician 

Environmental Improper environmental conditions  Assessment of environmental conditions 

Technician 

Underestimating the value of the works Estimated value of urban rehabilitation 

Unrealistic schedule of the contract Project Timeline 

Poor assessment of soil and water conditions 
Technical evaluation of soil and building 

Poor technical evaluation of the building 

Incomplete, inexact or non-existent technical documentation Technical documentation 

Conversion of the building against the new requirements 

Constructive complexity Works on objects of historical and cultural value 

Demolition or renovation of the building 

Project errors and omissions Project errors and omissions 

Requests to change the project Changes to the project 

Lack of accessibility for the object to be rehabilitated Accessibility and storage capacity 

Poor design quality 
Constructive quality and anomalies 

Constructive anomalies 

 Management Management 

Disagreement between owners about project development 

Interaction with stakeholders Lack of cooperation with the authorities 

Stakeholder management 

High management costs or additional management costs Management costs 

Incorrect selection of investment partners 

Project implementation plan 

Excess investors 

Shortage of investor participations 

Subcontracting selection process 

Disregard intentions and requirements of project clients 

Non-existent monitoring of urban rehabilitation processes 

Overlap of rehabilitation works 

Complaints about noise and dirt during construction 

Insufficient cash flow provided by the investor to the contractor 

Delays and uncertainties in the project implementation plan 

Contract between builder and investor 
Contract between investor and contractor 

Value of compensation for delays 

Legislative 

Political 
Bribery and corruption - 

Elections and political circumstances Elections and political circumstances 

Legislative 

Legislative changes 

Legislative changes Disagreement with increasing construction density 

Opposition to the definition of the Urban Rehabilitation Area 

Excessive bureaucracy of access to incentives Bureaucratization of processes 

Economic 

Inflation Rising prices of construction materials and services Inflation 

Economic 
Possibility of economic crises 

World recession and economic crisis 
Effect of contagion 

Financial 

Liquidity Financial liquidity Financial liquidity 

Interest rates Increase in bank interest rates Bank interest rates 

Financial 

Lack of requirements for bank loans 
Requirements for bank loans 

Change in loan regulation 

Lack of financial model and procedures 
Financial model 

Debt ratio 

Taxation Taxation 
Change of tax rates 

Taxation of assets 

Taxation of consumption 

Taxation of income 

Urban fees 

Volatility of benefits and tax incentives Incentive programs 

Market Market 

Demand below estimated Occupancy rate and seasonality 

Parallel projects implemented in the vicinity 
Competition 

Long-term lease agreements 

Ineffective Advertising 
Advertising and marketing 

Inability to pre-sell, sell or rent the units in the established time 

Uncertainty of real estate market performance 

Uncertainty of the real estate market 

Opaque market 

Incorrect evaluation of the value of the property 

Volatility of land value 

Low valuation of assets 

Inflated Land value 

External External 

Claims for land tenure Claim of the process of sale or possession 
of the building Danger of expropriation 

Refusal of relocation or eviction of tenants 
Refusal of eviction or relocation of tenants 

Value of relocation or eviction of tenants 

Delay in the process of acquiring public land 
Delay in building acquisition 

Administrative difficulties with joints of land 

Delay in obtaining the building permit Delay in obtaining a license / building permit 

Poor quality of construction company workers Lack of specialized resources 

Delays in the supply of construction materials and services 
Delays in the delivery of materials and 
services 

Delayed supply of urban equipment Installation of urban infrastructures 

Social manifestation Social manifestation 

Bankruptcy or abandonment of the contractor Bankruptcy or abandonment of contractor 

Safety - 
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Figure 3.1 – Risk infographics and variables to consider 

 

3.3.  Failure Mode, Effect and Critically Analysis 

In order to classify the risks according to their priority, 

a semi-quantitative analysis was used – Failure Mode, 

Effect and Critical Analysis (FMECA) (Costa e Silva, 2006) 

that evaluates the criticality of failure mode and consists of 

calculating the Risk Priority Number (RPN) that is the 

product of Severity (S), Occurrence (O) e Detection (D) 

index for each failure mode. The input was obtained 

through interviews with five local investors in the specific 

market 

 

4. Results and Discussion 

4.1.  Analysis matrix application 

After completing a financial analysis for each project, 

including Net Present Value (NPV) and Internal Rate of 

Return (IRR), the necessary information was obtained for 

the calculation of all variables applied at risk identified, 

assuming a 10 years project life cycle.  

Thus, it is possible to apply the analysis matrix in 

urban rehabilitation projects to provide local housing 

services, Figure 3.1, obtaining the results of the 

quantification of risk factors and the impact that each one 

exerts on the global investment. The most common 
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variables in the quantification of risk factors are the 

additional costs represented as a percentage of the work, 

Figure 4.1 and the unrecorded taxable income per month 

of schedule delay, Figure 4.2. 

 

Figure 4.1 – Additional costs in the form of a percentage of the 
estimated value of the contract 

 

 

Figure 4.2 – Taxable income not obtained per month of schedule 
delay 

 

Table 4.1 summarizes the main costs of previously 

identified failure modes. The probabilities of occurrence 

arise from the previous qualitative analysis. 

 

Table 4.1 – Risk assessment

 

 

According to the data obtained, the relevance of taxation 

on incomes is notorious, which is also the preferred target 

of legislative changes by the government. Six authors in 

the literature list the changes in tax rates, while legislative 

changes were highlighted by 4 authors and occupied a 

prominent position in their evaluation (Kuo & Ji, 2011; Yu & 

Lee, 2012). On the other hand, the maintenance and 

replacement of materials and equipment wasn’t a risk 

identified by any author. Bank interest rates, despite the 

revealed influence, were identified only by one of the 

authors consulted in the literature review. 

 

4.2. Application of the FMECA method 

After obtaining the results of the interviews, an RPN 

mean was obtained between the data provided by the 5 

interviewees in order to obtain the 10 main risk factors in 

Figure 4.3. 

 

Figure 4.3 – Risk assessment after FMECA 

 

Legislative changes, often with a 10-point impact 

rating, are the risk that most worries investors as it can 

change the rules of the game and make any local 

accommodation unfeasible. 

Real estate market uncertainty and the technical 

evaluation of the soil and the building was only 

enumerated by 1/5 of the interviewees, however with 

serious levels of impact, probability and detection The tax 

changes, namely IRS / IRC, VAT, IMT and IMI are in 

agreement with the values obtained using the analysis 

matrix applied to the two case studies. There is also a 

concern of the investors with the risk factors concerning 

market and exploiting, as is the case of advertising and 

marketing, namely the dependence of the reviews 

attributed by the guests that can denigrate the fraction's 

score in that particular platform. 

The results obtained contrast with the literature, as 

well as the analysis matrix contrasts with the application of 

the FMECA method, however some similarities are 

identified, both in the identified risk factor and in the 

position they occupy, Table 4.2. 
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Table 4.2 – Comparison of the assessment of risk factors 

Literature review  Analysis matrix  FMECA 
method 

Hassani & 
Babakhani, 

2011 

Kuo & Ji, 
2011 

Yu & Lee, 

2012 

  

Delay in the 
liberalization of 
land needed for 

the projetc 

Definition of 
Urban 

Rehabilitation 
Area 

Definition of Urban 
Rehabilitation Area 

 

Taxation of income 
(IRC/IRS) 

 
Legislative 
changes 

Recession in the 
sale of units due 
to recession or 

competitive 
conditions 

Land and real 
estate prices 

Ownership claim 

 
Maintenance and 
replacement of 
materials and 
equipments 

 
Uncertainty of 
the real estate 

market 

Inability to sell 
the units in due 

time 

Different use of 
stipulated – 

building 
conversion to 

new 
requirements 

Sell price 

 

Interest rates  
Technical 

evaluation of 
soil and building 

Weakness in 
providing 

sufficient cash 
flow to tenants 

Competition Lack of legal regulation 

 

Project changes  Tax changes 

Release and 
eliminate 

government 
subsidies 

Benefits and 
tax incentives 

Refusal of eviction of the tenant 
and value of reallocation 

 

Inflation  
Advertising and 

marketing 

Weakness in 
selection of 
investment 

partners 

Relocation of 
tenants and 
demolition 

Different view on the project 

 
Taxation of 

consumption (IVA) 
 Competition 

Decrease in land 
value 

Illegal 
constructions 

Interaction with stakeholders 
 

Bureaucratization 
of processes 

 
Insurance and 

damages cause 
by guests 

Non-cooperation 
of tenants with 
the authorities 

Construction 
cost 

Definition of the implementation 
plan 

 Insurance and 
damages cause by 

guests 
 

Incentive 
programs 

Unreal schedule 
Team 

management 
Bankruptcy of construction 

company 
 Consistency of 

rehabilitation 
 

Social 
manifestation 

Ownership claim 
Slowness of 
processes 

Noise and cleaning 

 Technical 
documentation / 
Interaction with 
stakeholders 

 
Occupancy rate 
and seasonality 

 

 

6. Conclusion 

The inclusion of risk in the analysis and evaluation of 

an investment project requires a conscious, effective and 

dynamic integrated risk management, proportional to the 

complexity and the type of project involved, culminating in 

the quantification and hierarchy of each risk factor and 

allowing to react properly to them, in accordance with the 

project objectives and in order to complete the planned 

activities successfully (Yu & Lee, 2012; Apollo & 

Brzezicka, 2014). In this way, a risk management model 

is proposed in urban rehabilitation projects for the 

exploration of local housing, which aims, firstly to identify 

the risks and then quantify and prioritize them. 

In this sense, the risks associated with an urban 

rehabilitation project for the provision of local housing 

services are extensive, encompassed by categories, and 

are presented in the infographics, Figure 3.1. These 

identified risk factors are subject to variation, are analyzed 

and quantified individually and independently, without 

taking into account the potential relationships between 

them, in order to allow the assignment of values or 

percentage of known values in terms of binomial logic, 

contributing to the elaboration of a simple mathematical 

model that comes from the previous financial analysis 

carried out in a certain project. To assist in decision-

making, it is necessary to estimate the total cost of the 

rehabilitation project as well as the most likely flow of 

income. The most common and transversal variables for 
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all risks are adopted, such as the delay time in the project 

schedule, which can be quantified through the taxable 

income not obtained during this period or the additional 

cost in relation to the total value of the urban rehabilitation 

work. The occupancy rate is a frequently used variable. 

In general, the model is consistent with legislative and 

fiscal changes. There is a trend towards risks related to 

urban rehabilitation, namely technical risks, as opposed to 

interviews focusing on market and exploitation risks. It may 

be due to the target public that was interviewed, more 

connected to the management of local housing but less 

experienced in the real estate rehabilitation phase. On the 

other hand, the two case studies are recent, with no failure 

modes to register in their exploration. Nevertheless, it is 

difficult to analyze each risk factor separately. If we 

analyze the main risk factor, income taxation (IRC / IRS), 

this has been the core of the legislative changes. Thus, it 

is concluded that both methods complement each other 

and allow a real understanding of the risks of an urban 

rehabilitation project from the perspective of the investor, 

applied to the local accommodation in Lisbon. 

It should be noted that the risk management process is 

not complete because after the phases of risk 

identification, analysis and assessment, the risk response 

phase is missing, either through monitoring or mitigation 

measures. 
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