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Abstract

Climate change is growing up and up resulting in increasingly unpredictable
natural disasters. Because of this, the real estate sector is changing to safeguard
people’s safety as well as existing buildings and assets. This change is leading
developers to take care of natural and man-made disaster risks in their feasibility
evaluations and investments. In general, depending on the country risk assessment
and management are considered more or less important as an investment approach
for developers. Having an overall idea of all the risks impacting real estate is the
best starting point as an approach towards “new” risks. Studying how the real
estate market is composed is a critical point to talk about his risk correlation. From
research conducted by “DiPasquale & Wheaton, 1994” and “S. Rossi, 2016” as
starting point, a schematisation explains how this market is divided into six sectors:
construction sector, private market, public sector, space market, asset market and
financial market. Consequently, all the risks were connected to the real estate
schematisation giving to developers a clear idea about which risks affect which
sub-category. Furthermore, to understand which stage of the building’s construction
the risk may arise, all of these risks are linked to a plan of work created from an
analysis of three different plans of work by ACE, RIBA, and UNI 10723:1998, to
which the property development process is linked. After the explanation of the risks
affecting the feasibility of real estate development projects, this dissertation aims
to schematize the process that a real estate developer needs to follow to include the
natural and man-made disaster risks in his investments. Being a huge topic, after
a broad examination, the focus narrowed to an Italian perspective, analysing the
natural and man-made disaster risks affecting the country, as well as the responses
of developers to them. As a result, the findings and observations of this study
have defined a lack of risk assessment and management from an Italian perspective,
particularly in terms of climate change and natural and man-made disaster risks.
An in-depth examination of the topics covered in this elaborate could alter the way
Italian developers think and work, resulting in higher profitability in real estate
development due to better risk estimation and mitigation, giving the developer a
better perspective in terms of economics, quality results, the safety of those who
will build or use the building, and environmental stewardship.
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Introduction

"As orchestrators of the entire process, developers take the greatest risk in property
development but typically reap the greatest rewards”

Vicky Bramley- White

As mentioned by Vicky Bramley-White developers are increasingly exposing
themselves to risk as if it was a challenge leading to a reward matched by risk.
Nowadays, the biggest challenge that is covering all sectors is climate change and
the disasters caused by climate change. This argument cannot be excluded in the
real estate sector; so, developers are increasingly sensitive to climate change and
the risks caused by it.

The elaboration of this thesis started through an "Erasmus+ - Final Project"
conducted from 02/2022 to 07/2022.

The topic of the project was to study the real estate sector schematasing it,
because it was considered of paramount importance to understand the ’shape’ of
the entire sector, and to study the risks impcating the real estate with a special
focus to the environmental and man-made risks.

After this time, accordingly by the Italian supervisor it was decided to go deeper
to find out an approach to study and take into account as the climate change
phenomenon impacts the real estate sector and in particular the steps that a
developer has to follow to understand if the investment is profitable or not.

This thesis is structured into three chapters and for each of them, there is a
summary at the end of the chapter.

To conduct this research no particular software was used except latex for the
written, and diagrams.net for the diagrams.

Turning now to the content of each chapter in the first one the real estate market
is set out, its schematisation, and it is studied the European real estate housing
market situation and the real estate situation in Italy.

The second chapter discusses risk management from a theoretical point of view,
explaining the process of project risk management. Thereby introducing the several
risks impacting the real estate sector and how these risks are connected to the real
estate schematization made in the first chapter. The same several risks (subdivided
into buying and selling and renting properties) are linked to the outline of the
property development process, made through the plan of work.

Finally, in the last chapter there is a focus on environmental and man-made
risks in real estate with a schematisation of a real estate development process in a
standard way, and then applying this approach to each specific risk. For the sea
level rise risk a more practical approach is conducted.



Chapter 1

Real Estate

1.1 Real Estate Sector

Every good, service, and resource purchased or sold in the economy has a market.
But what is a market? In general, it is a "place" where buyers and sellers engage
in the purchase, sale, or rental of goods, services, and resources. The real estate
market is a really broad topic: one of the definitions says that it is the place where
supply! and demand? for property, as well as property rights, collide; and when
this happens the equilibrium price® is generated (figure 1.1).

To get an overall picture, the real estate market has been schematized with a
point of departure from some research carried out by "DiPasquale & Wheaton,
1994'[2] and "S. Rossi, 2016"[3] arriving, after different considerations, to the
final diagram, shown in the figure 1.3.

!Supply means the number of assets that the manufacturer is willing to produce, and sell, at
a specific price. This is determined by the asset’s price and the manufacturer’s production cost|[1]

’Demand means the quantity of an asset that a person is willing to appropriate. This is
determined by the asset’s price in question, the person’s income, and the price of other assets,
whether competitive or complementary to the asset in question[1]

3The equilibrium price is the amount of money that buyers are willing to give up to obtain
the asset and sellers are willing to accept in exchange for a unit of a given asset[1]

1
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Price

Equilibrium

>

Q* Quantity
Figure 1.1: Demand, Supply and Equilibrium point.

Source: Wikipedia, SilverStar, 2006.

1.1.1 Starting Point

Accordingly to the authors cited above the real estate market is divided into three
categories: asset market, space market and construction sector.

1. Space market. The needs of tenants, households, and firms and the type and
quality of building available determine the demand and the rent for real estate
space in the property market. So, the aim is to conclude rental contracts
consistent with the need for housing or long-term planning of one’s business.
The demand for space depends on exogenous factors such as firm production
levels, income levels and the cost of occupying that space relative to the cost of
consuming other commodities. The cost of occupying space, rent, is the annual
outlay necessary to obtain the use of the real estate. Rent is not determined
in the asset market but in the space market; the goal is to determine a rent
level at which the demand for space equals the supply of space.

2. Asset market. It covers the buying, selling, or exchanging between investors of
buildings. Demand and supply, affected by the capital market, are determined
by owners and/or investors respectively looking for properties where living in
and/or to buy/sell. Being a durable capital good, the production and price
of real estate are determined in the asset market. The price depends on the
quantity of demand and availability; the supply comes from the construction
sector and depends on the construction price.

2
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Furthermore, the asset market should, in the long term, equate market prices
with replacement costs that include the cost of land. However, due to the
lags and delays inherent in the construction process, the two may differ
dramatically in a short period. For example, if demand for space ownership
suddenly increases, prices will rise as well due to a fixed supply of assets.

Construction sector. The developer’s goal in this sector is to buy building

land and turn it into something that will raise market supply by providing
spaces to rent or sell making a profit. So, the construction sector influences
the supply of new real estate space and assets which depends on the price of
assets relative to the cost of construction.
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1.1.2 Final schematisation
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As stated in the "starting point", the asset and space markets are two different
groups, but it is not clear which link belongs to the first one with the renting
market and which link belongs to the second one with the buying and selling
market. Renting and purchasing markets do not need a separation, i.e. space, or
asset, can be rented, bought or sold. The question arises: "what do the space and
the asset represent?". The space market is represented by residential, commercial,
industrial, land and special purpose properties (look the section 1.2) and to have
space to buy, sell or rent is one of the goals to satisfy the needs of individuals,
people, families, community, owners, landlords, tenants, investors. So this allows
defining the presence of a private and public market.

The asset market reflects the goal of the investors operating in the private
market, but also in the public market through the private-public partnership. The
following schematisation is composed of six groups: construction sector, private
market, public sector, space market, asset market and financial market.

Construction sector

The construction sector is the gear in all process which produce assets that raises
the supply of the private market and public sector. In this sector, developers are the
main figures who assess the replacement cost (given by the land cost, development
cost, construction cost and developer profit) and through the feasibility evaluation,
they will be able to understand if the investment may be profitable to undertake
or not. Developers often buy a plot of land, plan the marketing of the property,
develop the program to design and build, obtain the necessary public approval and
financing, construct the structures, and rent out, manage, and eventually sell them.

As suggested by the Eurostat there are several ways to measure the size of the
construction sector: through the gross value added (GVA) and by analysing the
number of enterprises (local units), the number of people employed and the growth
of employment among the regions.[4]

 Gross value added (GVA): the balancing item in the production account of
the national accounts is called gross value added (GVA), which is defined as the
value of output (at basic prices) minus the value of intermediate consumption
(at purchaser prices). The amount of GVA produced by the construction
industry as a share of the total GVA is used to estimate the size of the sector.

Referring to the figure 1.4 it is possible to figure out how the trend of this
share from 2010 to 2021 in Europe was between 5 and 6%. It peaked at 5.8%
in 2010, then decreased to 5.1% from 2014 to 2017 before rising once more
to reach 5.5% in 2020 and 2021. Among the 14 Member States, in which the
share of GVA fell, the biggest decrease was in Greece, Bulgaria, Spain and
Slovakia.
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Figure 1.4: GVA of Europe, Bulgaria, Denmark, Germany, Greece, Hungary,

Ireland, Italy, Latvia, Spain. 2021

Source: Eurostat, 2022

The highest growth is shown by Denmark, Germany, Hungary, Lithuania and
Finland among the Member States with an increasing share of the construction
sector. In Italy, there is a trend slightly descending from 5.6% (2010) to 4.4%
(2020) growing to 5.0% until 2021.

Analysis of the number of enterprises (local units): the number of people em-
ployed and the growth of employment among the regions; these data are given
by "NUTS 2 Regions (Nomenclature of Territorial Units for Statistics".

Analysing the year 2020, the largest number of enterprises in the construction
sector is given by Ile de France with 176000 enterprises; Lombardia - Italy
with 95000 (2019 data); Provence-Alpes-Cote d’Azur - France with 89000 and
Rhéne-Alpes - France with 85000.

Concerning the number of people employed in the construction sector, for
the same year, have been employed 605000 people in Ile de France; 256000 in
Lombardia - Italy (2019 data); 203000 in Catalufia and 205000 in Comunidad
de Madrid - Spain.
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Finally, the growth rate of employment in the construction sector, in 2020, has
an increase of 19.5% in Prov.Luxembourg - Belgium; 15.2% Ipeiros - Greece;
12.1% Budapest - Hungary; 11.1% Mecklenburg-Vorpommern - Germany;
10.4% Utrecht - Netherlands and 10.0% Sud-Vest Oltenia - Romania.

Asset market

The asset market defines the supply that can come from the construction sector, by
new constructions or renovation, or can be represented by existing buildings. The
supply can either belong to the private market or the public sector. In addiction,
the supply especially of new construction, does not vary quickly because the
construction industry has a long lead time (just think of the construction time).

Private market

The private market is the place where everyone can take part, i.e. investors,
households, firms, landlords, and tenants. As mentioned before, the supply depends
on the assets generated by the construction sector. In this field, the assets include
all the properties and buildings constructed, or recovered, for the needs of private
users. This, the private needs, reflect the demand and so the reason to have space.
In other words, the supply might be represented by investors placing properties
into the market for sale or rent to households, tenants or firms who represent the
demand. Vice-versa, households, tenants or firms can constitute the supply selling
or ceasing to rent the property to the investor who will represent the demand by
buying and/or just recovering the property to reintroduce it to the market.

In the private market is used the discounted cash flow (DCF') which is a
valuation method used to estimate the value of an investment based on its expected
future cash flows. DCF analysis determines the present value of predicted future
cash flows using a discount rate. The notion of the present value of money may be
used by investors to analyse if the future cash flows of an investment or project are
equal to or higher than the initial investment.[5] This is a financial and monetary
analysis, which means that it is carried out from the point of view of the party
responsible for implementing and managing the project.
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Public sector

This is the sector where investors take part in public procurements held by public
entities. Public sector management can be seen as a complex of challenges, where
the aim is to adopt the best possible solution via planning and checking, using
scientific proof, engineering complex solutions, and using the best practices and
codes of conduct. An investment in the public market stems from the need for
community-facing spaces that may be dictated either by urban regeneration or by
the need to create new spaces. Usually, in this market, the aim is to utilise existing
buildings/spaces by restoring and/or rebuilding them.

The supply, influenced by the asset created from the construction sector, is fed
by public entities to cover the needs of the community and represent the demand.

In the public sector, the investment is evaluated through socio-economic analysis,
unlike the private market where is used economic-financial analysis. The methods
to conduct the socio-economic analysis are: cost-benefit analysis and multi-
criteria analysis.

The cost-benefit analysis is an economic and monetary analysis, which means
that the evaluation is carried out from the community point of view and based on
the discounted cash flow technique. In this method, the most important phase is
the analysis and quantification of costs and benefits, which can both be direct?,
indirect® and intangibles®.

The multi-criteria analysis is a tool for the simplification and resolution of
complex decision-making processes. This type of analysis is used because:

o the analysis is made explicit, transparent and readable (using the different
parameters to formulate the final judgement);

o it satisfies the need to pursue one or more (often conflicting) objectives, under
conditions of scarce resources (environmental, economic, etc.);

« it makes explicit order of priority among several alternatives, noting several
significant criteria;

« intangible and/or incommensurable effects are also considered (usually ne-
glected in other evaluation techniques). These effects are those that are
difficult to translate into monetary values or evaluations;

o the number of subjects involved in a choice process is larger;

4Costs and benefits under the responsibility of the party carrying out and operating the work.

5Costs and benefits under the responsibility of parties other than the one carrying out and
operating the work.

6Costs and benefits not assessable, at least directly, in monetary form.

8
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 decision-makers are supported through the application of choice criteria in the
expression of preferences;

o they can be applied in different scientific fields.

As result, is obtained the most satisfactory scenario (plan, project, alternative)
for achieving the objective. Thus, compared to the cost-benefit analysis, there has
been a shift from an optimal assessment to the identification of the most satisfactory
solution through different criteria, not necessarily monetary.

Finally, there are several techniques to apply multi-criteria analysis: weighted
summation, Electre, analytic hierarchy process (AHP), analytic network process
(ANP), and others.[6]

Space market

It is defined by tenants, households, businesses that need to rent, buy or sell a
property from the private market. On the other hand, the public sector is defined
by the satisfaction of the community needs. So, the space market embraces either
the public and private sector but in different typologies and purposes.

The residential properties are divided into private housing and public and social
housing. What the latter has more than the former is to cover, as more as possible,
the demand of families or people who have insufficient income.

The commercial and industrial properties are divided into private and public
depending on who will use that space.

The land properties are for both and, lastly, the special purpose properties are
referred only to the public sector.

In addition, the space market deals with physical capital, instead the investment
market deals with financial capital (money). In the real estate market, financial
capital is used to purchase or rent physical capital assets.

The supply and demand are in common belong investment and space market
e.g. a landlord can have the necessity to sell or rent a property, as supply, and in
the other hand an investor could answer determining the demand; or vice-versa
an investor could sell or rent a property (supply) with the answer of a household
(demand). In any case the supply is defined by the existing assets or the new assets
introduced to the market by the construction sector.
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Financial market

Financial markets encompass any location or mechanism that allows buyers and
sellers to trade financial instruments such as bonds, shares, various foreign currencies,
and derivatives. This market promotes the interaction of individuals in need of
capital and those with capital to invest. In addition, it enables players to transfer
risk (usually through derivatives) and stimulate trade, in addition to raising cash.[7]
The financial markets include the investment and capital markets explained in the
following.

Investment market

Diversification of portfolios through real estate asset allocation is becoming an
increasingly common and convenient practice for investors. Not by coincidence,
real estate is gaining a reputation cementing its position as the "fourth asset class"
after stocks, bonds, and cash. Learning more about this booming asset class, it
is critical for investors to grasp the key distinctions between direct and indirect
(REIT) real estate investing, which have substantial implications for risk, returns,
and diversification.[8]

The term "direct property investment"' refers to the purchase, ownership, rental,
management, and/or sale of real estate for profit and return. This might entail
purchasing a property with the intention of generating money through renting in
the short term and profit on sale in the long term, or it can involve purchasing a
property for less than market value, making renovations, and selling for a profit
shortly after. Regardless matter how the profit is made, direct investment is capital
rich and cash flow dependant. In certain situations, it also relies on obtaining bank
lending and mortgages, ideally at advantageously low interest rates, to guarantee
that the interest spent on the lending does not eat up too much of the profit from
the development or rental return.|9]

Conversely, with the indirect property investment the investor does not purchase
real estate directly, but shares in a fund or in a company, which in turn hold real
estate assets. In this case, the investor plays a passive role and is confined to
supplying funds to the project or company/fund, whilst the developer (builder) is
responsible for all parts of the real estate project (site acquisition, project analysis,
coordination of the team and the construction phase up to resale or rental).[10]

Indirect property investing is frequently perceived to be less risky than direct
property investing, and especially less risky than early-stage company investments.
However, it is critical to recognise that there is still some risk involved. There is
no assurance that the funds will be repaid or that a profit will be realised, as there
is with any investment opportunity.

In addition, being a durable capital good, the production and price of real estate
are determined in the investment market.
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Furthermore, the investment market should, in the long term, equate market
prices with replacement costs that include the cost of land. However, due of the lags
and delays inherent in the construction process, the two may differ dramatically
in a short period of time. For example, if demand for space ownership suddenly
increases, prices will rise as well due to a fixed supply of assets.

In conclusion, the investment market falls under the private market and the
public market through public procurements and public-private partnership. Direct
real estate investment lets collide the investment market (more generically the
private market) in the private equity of the capital market. Instead, with indirect
real estate investment, the investment market collides in the capital market.

The investment market includes five categories: rental properties, real estate
investment groups (REIGs), house flipping, real estate investment trusts (REITS)
and real estate crowdfunding.

o Rental properties.

Individuals with do-it-yourself (DIY) renovation abilities and the patience
to supervise renters can benefit greatly from owning rental properties. This
technique, however, necessitates significant expenditure to cover initial main-
tenance expenses and offset unoccupied months.

There are two different categories of rental properties: residential and com-
mercial rental properties.

The first category of properties are defined as dwellings acquired by an investor
and occupied by tenants under a lease or another sort of rental agreement.
Residential rental properties can provide monthly cash flow, long-term ap-
preciation, leverage using borrowed money, and tax benefits on the income
generated by the investment. Owning a residential rental property might
provide tax benefits that other, more indirect real estate investments, such as
a real estate investment trust (REIT), do not.

In the other hand, there are some drawbacks to residential rental property.
The most important distinction is that residential rental property is not a very
liquid investment. Cash flow and appreciation are excellent, but if a property
stops supplying one or both due to mismanagement or market conditions, it
can be difficult to cut losses and go.The first step to sell a failing rental property
is to locate a buyer who sees value in the investment that the investor no
longer perceive or just does not exist. There are also significant difficulties that
come with being a landlord, though hiring a property management company
may assist, and that expense eats into the investment’s profit margin. Finally,
there is the risk posed by tax law changes. The tax status of residential rental
property might alter, removing part of the investment’s allure.
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Regarding to the commercial real properties often refers to buildings that
house businesses, although it can also refer to land utilised for profit and huge
residential rental properties. The designation of a property as a commercial
property has implications for how it is financed, how it is taxed, and how
the laws are applied to it. The performance of these properties, including
sales prices, new building rates, and occupancy rates, is frequently used as
a proxy for economic activity in a specific region or economy. Even if, in
commercial properties the initial investment expenditures for the building,
as well as the costs connected with tenant customisation, are higher than
in residential real estate, overall profits can be higher and several frequent
difficulties associated with residential tenants are absent when dealing with
a firm and clear agreements. From this explanation can be deduced that
commercial property is a sound investment.

Commercial property investors can also use the triple net lease, in which the
firm leasing the premises bears expenses such as real estate taxes, building
insurance, and maintenance. Residential real estate investors do not have
access to this benefit.[11]

Real Estate Investment Groups (REIGs)

A real estate investment group (REIG) is any organisation with several partners
whose primary emphasis and business is real estate. REIGs may decide to
acquire, refurbish, sell, and/or finance real estate properties solely for the sake
of profit. REIGs frequently purchase properties, which they then resell in part
or in whole to investors while retaining responsibility for their administration
and maintenance.[12]

House flipping

House flipping is only for those who have extensive knowledge in real estate val-
uation, marketing, and renovation, because this type of investment necessitates
cash as well as the capacity to do or supervise repairs as needed. Unlike the
rental property investors, the real estate flippers frequently aim to financially
sell the undervalued properties they acquire in under six months. Flippers
who are unable to quickly offload a property may be in difficulty since they
often do not retain enough uncommitted cash on hand to pay the mortgage
on a property over long term and this might lead to further, escalating losses.
Another type of flipper earns money by purchasing moderate properties and
increasing value by renovating them. This is a longer-term investment, as
investors can only afford one or two properties at a time.
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« Real Estate Investment Trusts (REITs)

According to Stan Ross, former managing partner of Ernst & Young’s Real
Estate Group, REITs are defined as: "real operating companies that lease,
renovate, manage, tear down, rebuild, and develop from scratch." REITs are
referred only about some kind of commercial real property, such as: office
buildings, shopping malls, hotels, and apartment buildings. Furthermore,
REITs provide the consistent and predictable cash flow generated by owning
and leasing real estate, but with the liquidity of a common stock. Moreover,
REITs typically have ready access to capital and can thus buy and construct
additional buildings as part of their ongoing real estate business. Alongside
this, REITs can increase the stability of investment portfolios. REITs offer
substantial dividend yields that have historically outperformed the yields of
most publicly listed stocks, making them an attractive investment for an
individual retirement account (IRA) or other tax-deferred portfolio.

There are t