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Abstract 
With accumulation of sovereign debt in many large OECD countries it seems that attention is 
heightened on how to manage public resources more effectively. High levels of sovereign 
debt are partly related to the aftermath of the latest financial crisis, where resolution for many 
big economies was to intervene and use public resources to put an end to the expansion of the 
crisis.  
 
Public real estate is one of those resources, which’s efficient management has high 
importance on general public sector efficacy. It seems that governments around the world 
have a way to go toward efficiency in public real estate management. There seem to be rather 
wide differences in management practices and quality. 
 
This thesis is an attempt to quantify some choices Estonian government could take in terms of 
its public real estate management. Four different scenarios are compared and Monte Carlo 
Simulation tool is used for that purpose. Two of the scenarios are related to private sector 
involvement and two are not. Privatization of public assets does not only mean cashing out for 
the government. It has wider consequences by introducing market forces where they weren’t 
before. 
 
One of the most important points of interest in this thesis is what effect can market forces and 
change in incentives have on public real estate management. There can be both, positive and 
negative effects, but which ones would prevail? The model built during the process of the 
thesis tries to measure those effects with aggregate net present value and its volatility by 
looking at 30 years ahead. 
 
Simulation analyses is used to vary input variables in the range that seems to be supported by 
the observations made in the literature and in some cases, where data is not available, also 
according to more subjective view that of the author’s. As input and their characteristics are 
different for scenarios, it is of interest to document how do the main outputs, mean NPV and 
its volatility, vary along with inputs. 
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1. The research overview 

1.1 Introduction and problematizing 

Real estate represents a large amount of accumulated wealth in the developed world. Real estate is 
also consuming large amounts of energy out of the total energy amounts used by societies. In 
addition real estate needs maintenance and capital expenditures to be made every year. So it is not 
only static accumulated wealth, but also a flow of costs yearly related to real estate, that make up a 
very large amount of resources in societies.  
 
Governments all around the world need various properties for their activities. A recent study by 
IMF (Bova, Dippelsman, Rideout, & Schaechter, 2013) shows that governments hold, relative to 
their financial assets and yearly GDP, rather large portfolios of real estates. However it also seems 
that these portfolios are very often not effectively managed or used. 
 
When it comes to efficient management and being a good owner, private sector is often considered 
as being superior to public sector. The reason lies with elements which make capitalist system 
effective, that is competition, incentives, profit maximization etc. – sometimes all together 
referred to as the invisible hand – a term coined by Adam Smith. 
 
With governments’ budgets tightened after the financial crisis in 2008 (and the sovereign debt 
crisis), it is on the agenda to globally oversee if public fixed assets could be used and managed 
more effectively or privatized or both. Estonia started overseeing its public real estate 
management policies in 2007 when a public real estate strategy document was created. The 
strategy described in the document foresees more effective public real estate management by 
handing over the assets to a government owned, central real estate company with a profit goal, 
called Riigi Kinnisvara AS. 
 
The economization, according to the strategy document, should be achieved via economies of 
scale, accumulating the competence and also economization of the premises used by various 
subsidiaries. Riigi Kinnisvara AS, according to this document, should act as a competence center 
and owner of the real estates, but not necessarily offering all the real estate related services like 
maintenance and the like, rather outsource those from private sector. Government subsidiaries 
would then rent the necessary premises from the central real estate company, in some cases based 
on the market rent and in some cases based on cost-based rent. 
 
As of now, seven years after the strategy document was issued, the planned reform has slowed 
down and there are some voices debating whether the reform should be halted. Some government 
subsidiaries turn out to be resistant to hand over their real estate assets to the central real estate 
company, being afraid of a rise in the costs and stress to their budgets. 
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The author of the thesis takes a closer look at the Estonian government’s real estate matters by 
looking at the context and analysing a recent (2011) research report made by a group of Tartu 
University researchers about possible scenarios for the public real estate management. The author 
then builds his own model with four scenarios with different set up and assumptions, compared to 
Tartu University’s group, and uses Monte Carlo Simulation method to acquire dynamic outputs 
for all the scenarios. 
 
The first scenario is the Status Quo scenario, according to which the reform would be halted and 
everything stays as it is today. The second scenario is the Riigi Kinnisvara AS scenario, where the 
reform will be carried out and government owned real estate company will have all public assets 
in its balance sheet. The final two scenarios are related to public sector involvement as owners. 
According to these scenarios a further step would be made based on the main scenario and part of 
the portfolio will be privatized in one way or the other. 
 
The idea of bringing private sector elements into public sector management, in order to make it 
more efficient, is not new. When looking at public fixed assets management, and namely buildings 
that governments all around the globe own and manage, it seems that there is a way to go in terms 
of reasonable, systematic and efficient management of public structures. An Economist article 
(Economist, 2014) concludes that “there is big opportunity for governments to sell or sweat more 
assets, and by doing so reduce fiscal stress. With political courage and some imaginative 
structuring of transactions, they should be able to lay to rest the widely accepted idea that their 
boldest moves are already behind them.” 

1.2 The aim and methodology of the research 

1.2.1 The aim of the research 

The aim of the study is to analyse and evaluate four different Estonian public real estate 
management scenarios by using the measures net present value (NPV) and its volatility. 

1.2.2 The tasks to fulfill the aim 

In order to fulfill the aim of the study, the author has established the following research tasks: 

• to work through theoretical aspects that are relevant when it comes to handling public real 
estate assets; 

• to explain the current global context of public real estate management; 

• to explain the current local, i.e. Estonian, context of public real estate management; 

• to build a model in Excel with four scenarios based on the Estonian context; 

• to run a simulation analyses based on the model defined; 

• to analyse the outcomes of the simulation analyses. 

1.2.3 The data used in the research and the collection process 

The author makes use of a relatively rich body of secondary data in this research. The Estonian 
government, mainly in the name of Ministry of Finance, has been active in recent years, starting 
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from 2007, to outsource or produce a number of studies, reports and analyses directly related to 
public real estate management. The overview of some of the documents mentioned is gathered in 
the following table. Majority of those documents mentioned are publicly available. Some which 
are not, the author asked and got from The Ministry of Finance. 
 
Table 1-1. Some of the research conducted or outsourced by Estonian government in years 
2007 - 2014 

Name/description of a research Year  The volume 

The government’s real estate strategy document.  
Draws out the main directions and principles of where the system is 
heading. (Ministry of Finance of Republic of Estonia, 2007). 

2007 17 pages document 

The public real estate inventory.  
Giving the insight into the kind, quality and volume of assets that 
the government holds. (Riigi Kinnisvara AS, 2009). 

2009 81 p. report plus 
appendixes 

The Public Real Estate Financing and Managing Models. 
Research of possible alternatives for managing, owning and 
financing public real estate in Estonia. Four alternatives are 
described and analysed. The research was conducted by the group 
of researchers in Tartu University, who also outsourced some 
experts from private companies. (Kask, Lukason, Masso, Sander, & 
Varblane, 2011). 

2010-
2011 

142 p. report plus 
appendixes and excel 
models for each 
alternative 

The competence model of managing Estonian public real estate. 
Dealing mainly with managerial issues like delegating, knowledge 
management and the like. (Hango, et al., 2013) 

2013 Different modules: 14 
p., 88 p., 57 p., 12 p., 4 
p., 22 p., 8 p., 12 p. All 
together ca 220 p. 

The comparative analyses of rent levels.  
The main idea was to analyse if the rent levels, contracted between 
RKAS and the government subsidiaries, are similar to those 
prevailing on the market or not. The report was outsourced and 
conducted by Colliers International Adivesrs OÜ. (Colliers 
International Advisors OÜ, 2013). 

2013 36 p. report plus 
appendixes 

The general report of government’s real estate management  
Providing the latest picture (for cabinet of ministries in April 2014) 
of how the government has been doing in real estate field and 
where is the reform heading. (Ministry of Finance of The Republic 
of Estonia, 2014) 

2014 172 p. report 

 
During the work of writing the thesis the author has been exchanging a number of e-mails with 
Kaia Kask - a member of Tartu University’s research group who conducted the document “Public 
Real Estate Financing and Managing Models” – the document, which is very influential in terms 
of this thesis because it handles a very similar issue only with different angle and different tools 
used. E-mails exchanged with the member of the work group consist of questions, answers and 
discussion concerning various decisions and conclusion in their study. 
 
Similarly the author has been in an e-mail contact with official of Department of Real Estate 
affairs in Estonian Ministry of Finance, Veronika Ilsjan. The Ministry of Finance is the main 
decision making body in Estonia when it comes to the overall strategy of governmental real estate 
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affairs. Ministry of Finance was the one ordering the study mentioned above, among all other 
studies starting with 2007. 
 
The information gained from the e-mail exchanges has been used indirectly throughout the 
empirical part of the study as it helped the author to clear matters on the questions related to 
secondary data. 
 
The author did not conduct any survey or interview, except for the mentioned e-mail exchanges, to 
collect primary data. Due to rich and up-to-date secondary data that was available to the author, it 
was not seen as necessary to gather primary data. The author finds that the body of data collected 
by Ministry Finance in recent years constitutes rather unique opportunity to build on that via 
academic stretch. Not many academic researches, known to the author, has yet been conducted 
based on that data pool. 

1.2.4 The quantitative technique applied in the research 

The author uses quantitative methods to fulfill the aim of the study. First, a real estate 
management model is built in MS Excel with four principally different scenarios. The model 
builds on the secondary data mentioned above. 
 
Once the model is completed, the author uses a program called @Risk that builds on Excel, to 
perform a simulation analyses on the model. In contrast of static input and output values of the 
model, via simulating the change of input variables by running through 10 000 iterations (different 
settings and combinations of input variables resulting in different outcomes), the author gains a 
more dynamic view of the model and the problem at hand. Finally, analyses and conclusions are 
based on the results of the simulation analyses.  

1.3 The credibility of the research 

1.3.1 Validity 

Validity, often called construct validity, refers to the extent to which a measure adequately 
represents the underlying construct that it is supposed to measure (Bhattacherjee, 2012). The main 
measures used in this thesis are net present value (NPV) and its volatility of a scenario. Based on 
those measures scenarios will be analysed and ranked. The author argues that NPV and its 
volatility are valid measures for this instance, because what the government seeks when it makes 
its decision about public real estate management is efficiency. Once the quality is held constant, 
the monetary costs become the most important performance indicator. 
 
NPV is a natural and very widely used measure to capture the monetary efficiency of a project (or 
a scenario), because it includes both attributes of cash flows – absolute values and time values. 
The volatility is used as second important measure in this thesis, because it is not only the static 
value of NPV of each scenario that carries important information, but also the probabilities of the 
NPV falling in different range than that of static one. In other words, risk matters too. The 
volatility (standard deviation) is most widely accepted measure of risk to date. Simulation 
analyses helps to quantify this risk. 
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It must be noted however that the subjectivity might stem from the Excel model and the input 
variables’ parameters set. To mitigate the subjectivity when comparing different scenarios, the 
author has taken a special approach. The model is calibrated in a way that after completion and 
before simulation analyses of the scenarios, all four of them, although principally different in 
terms of who owns the real estate (makes investments etc.), result in exactly the same NPV value. 
For this to hold true, all transaction cost inputs, as well as efficiency inputs, discount rates and 
investors’ required rate of returns and some other inputs have to be set neutral (equal to zero or 
other values for some other inputs). This approach ensures that the author has treated all scenarios 
equally in terms of quality provided – so the monetary measure can take its place. 

1.3.2 Reliability 

The tools used in the study are quantitative and they measure the performance indicators in a 
consistent way. The results, given the model and parameters of the input, are very closely the same 
each time the calculations are repeated with large enough number of iterations (10 000 iterations 
used in the thesis). 

1.3.3 Replicability 

The research made by the author is replicable. Any other author using the same data set, building 
the same model and running simulation analyses with large enough number of iterations (10 000) 
with the same set of parameters applied to each input variable would get the results very close to 
the ones got by the author. 

1.3.4 Delimitations 

One scenario out of four, analysed in the quantitative part of the thesis, has to do with 
securitization of cash flows from real estate assets. The study does not handle the complexities of 
contracts related to securitization process. Although there are a number of principles that are 
universal for each securitization process, the main idea of the securitization relies within creating 
various financial products in order to appeal to investors with different preferences. So one can 
say, more than there are universal principles, there are particular circumstances that design each 
securitization deal. Perhaps somewhat (too) generalized, but the securitization is all about 
contracts. The complexity of contracts is the one that channels cash flows from physical assets to 
investors via investment products with different characteristics suitable for different preferences. 
That said, however, to carry out a comparison between scenarios it is enough, according to the 
author’s view, to consider the basic (and universal) elements of the securitization process. 

1.4 The outline of the research 

The thesis comprises of 7 chapters. In the first two chapters research design is introduced, plus 
theoretical background is presented and discussed. The following two chapters (chapters 3 and 4) 
introduce reader to the global context of public real estate management and thereafter the local 
one, i.e. Estonian context. In the next two chapters (chapters 5 and 6) the author moves on to 
present the model created and the main results, after which the analyses is being carried out. 
Finally, in chapter 7, concluding remarks are made and the analyses is being summed up. 
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2. Theoretical background 

2.1 Public real estate management: general consider ations 

To start with, it can be noted that public real estate is managed in various ways in different 
countries. Some have introduced market forces in public real estate management, the others have 
not. Some countries have created special, government-owned, companies with the goal of 
managing the public real estate portfolio, while the others have not. Some governments have 
privatized part of the governmental real estate portfolio while the others have not. In some 
countries the majority of real estate assets are placed on a local governments’ level, while in other 
countries the majority is held by central government. There is no single approach, single model or 
even similar set of circumstances in different countries. The current state of things within public 
real estate within particular country is related to large number of historical, cultural, social, 
political, ideological and economical aspects. 
 
Now, moving on to compare private and public real estate management, following Schaaf’s 
reasoning (Schaaf, 2002), there are similarities as well as differences between these two. First and 
foremost, for the government real estate is rarely a focus or a goal in itself. Rather it is a tool to 
achieve political goals. Second, one of the biggest differences between private and public real 
estate management is the number of stakeholders. With public real estate the number of 
stakeholders is much larger. Thus it can also be argued, that public real estate managers operate in 
the field of tensions – the interests of different groups. 
 
In private hands real estate can, similarly to public case, also be a mere tool for achieving higher 
goals of the organisation – in case the organisation’s main activity is something else, not a real 
estate business. But in some cases, like REIT’s and other real estate companies, real estate can 
serve as the sole focus and core of the business. In the latter case the number of stakeholders 
decreases even more and the measure of the efficacy of the assets can be purely financial returns. 
 
The major changes in public management, and in public real estate management, are very often 
the result of the wider trends and contexts. For example in 1980s many western countries 
introduced reforms known as New Public Management (NPM), which consists of four main 
elements: to increase efficiency by taking private sector as a role model, to decrease the size of the 
government, to try to create excellence in the government organisation, and to stimulate 
entrepreneurial spirit in bureaucracies of government subsidiaries. All in all the main idea of NPM 
is to introduce a number of market influences in public policy fields. (Ferlie, Ashburner, 
Fitzgerald, & Pettigrew, 1996). The occurrence of NPM, in turn, was in large part initiated by 
tough times (economic factors) for many western governments in 1980s, when governments faced 
large budget deficits and financial austerity. These times forced them to overlook the organisation 
of government. 
 
Schaaf (Schaaf, 2002) points out that in addition attributes such as social and technological 
changes bring about the changes in public management and public real estate management within 
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it. Shift towards more individualistic society with less interference by the government (in 1980s) 
led to more efficient and sometimes downsized governments with direct implications for public 
real estate. At the same time, growing number of working women with young children created a 
demand for higher quality working environments as well as more flexibility in schedules and 
workplaces. All these changes have impact on public real estate. Technological development, most 
of all communication technology, brings about changes too – it allows people to work from 
wherever, changing the types and volume of premises needed. 
 
The term virtual government is created somewhere in the last decade or two, which means that 
citizens can approach many services online, not having to go to meet public servants in person. 
Estonia is one of the pioneers of e-government these days, promoting its platform in other 
countries as well. This type of development has a fundamental, long-lasting and increasing effect 
on the needs for public real estate. 
 
It is also interesting to note, as Hague and Harrop (2010) point out, how the capability and will to 
carry out fast reforms in a government depends on the political system of the country. By large 
western countries have two types of governments: coalition governments and two-party systems. 
Coalition governments are generally been seen as good in leading complex societies, these types 
of governments do not tend to swing their policies and are more consistent. However when drastic 
and fast reforms are needed, then two-party system is seen superior, as the new government does 
not find it so difficult to form basis for reform program or even reverse some of the predecessor’s 
reforms. 
 
Given the reasoning above it can be seen how multilayered are the influences affecting 
government’s decisions, among other the decision about its real estate portfolio’s management. 
Large number of stakeholders can become a burden when reforms are needed. As it is pointed out 
in further paragraph talking about incentives – a large number of stakeholders tend to blur the goal 
and round sharp edges of activities – or in other words, it has the power to turn the high-powered 
incentives (for example the one related to maximizing the profit) into low-powered incentives. 
Basically, in this type of environment, it is not rational for a manager to push anything too hard if 
he wants to sustain his position. 
 
The question may then become, perhaps it makes sense for the government to privatize part of its 
real estate portfolio in order to turn around the low-powered incentives environment, and to give 
away a steering wheel to the party who is powered by incentives of other kind. In some cases it 
can be reasonable to cash out from the properties, in case they are not strategically important, and 
use the proceeds to make the investments acutely needed elsewhere. 

2.2 The continuum of privatisation of public real e state management 

From the previous discussion it is good to move on to more subtle view of the scale of public vs 
private management and/or ownership. As it can be shown it is not simply the question whether to 
privatize or not. The details come into play and have to be considered with, when talking about 
privatizing public real estate. There are a number of different activities related to public real estate 
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management, which could be considered to be privatized. To understand the scope of alternatives 
it is good to look at the extremes, given in the Figure 2-1. 
 

 
Figure 2-1. Continuum of levels of privatization. Source: (Schaaf, 2002) 

 
What remains in the middle of the continuum, are all possible combinations of centrally 
owned/managed assets by government with privatized assets and/or privately managed activities. 
Arguably there are hardly any examples of extremes in real life (with exception of some planned 
economies). Rather it is that all systems of organisation in public real estate management in 
different countries are some sort of middle-ways between those two extremes. 
 
When looking at the Estonian case, a governmental real estate strategy document (Estonian 
Ministry of Finance, 2007) states that Riigi Kinnisvara AS will function as a competence center 
for government’s real estate matters, and at the same time will be the owner of majority of the real 
estate the government and its subsidiaries need for their activities. It is also stated there that Riigi 
Kinnisvara AS shall not be the one directly offering maintenance and other related services, rather, 
as long as it is economically effective, all the services will be outsourced from private sector. The 
role of the Riigi Kinnisvara AS, according to this document, is to act as an owner, competence 
center and project manager who has the competence high enough to effectively outsource all the 
needed services on behalf of government subsidiaries while also gaining from economies of scale. 

2.3 Public real estate and its links to the wider r eal estate system 

The real estate market operates as one big system with space market, development industry and 
asset market all connected to each other. In addition the three parts of real estate markets are 
strongly influenced by local and national economies as well as capital markets. If a government 
runs its real estate portfolio with cost based rents, it effectively detaches governmental real estate 
system from the wider real estate system.  
 
Figure 2-2 below illustrates the real estate system and the relations between different parts of it. In 
short, space market, where rents are determined by landlords and tenants, determines cash flow 

Strategic management and 
special purpose properties 
public 

Government subsidiaries 
rent all needed premises 
directly from private 
sector. All services 
related to maintaining the 
premises are also 
provided by private 
sector 

All the premises that the 
government sector needs it owns 
self, either directly by government 
subsidiaries or by a single 
centralized real estate company. 
Maximum amount of services 
(repair, maintenance, etc.) are also 
provided by government owned 
organization(s) 

Minimum level 
of privatization 

Maximum level 
of privatization 
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that can be generated by one space unit for property owner. This in turn, together with investors 
on selling and buying side, determines market values for properties on the asset market. Investors 
are also influenced by capital market input via the prevailing cost of capital. Property market 
values in turn act as an input for development industry, where property values are compared with 
construction costs. If the spread between those two is attractive, then development industry adds 
space to space market, which in turn has influence on space market balance and rent levels. 
 
 

 
 
Figure 2-2 . The Real Estate System. Source: (Geltner, Miller, Clayton, & Eichholtz, 2007) 

 
The reason why it might be a good idea to connect the public real estate management with the 
wider real estate system (via privatizing part of a portfolio, introducing market rents etc.) is that it 
would introduce market forces – generally seen as good influence for efficiency. Market forces, as 
used here, is more or less synonymous to competition that should work on improving quality 
provided by landlords and at the same time keeping downward pressure on prices. Connection to 
market forces is also directly related to incentives issue, discussed in a separate paragraph. 
 
Connection with the wider real estate system would mean market-based rents for public real 
estate, which would then work as a signaling mechanism to public authorities who are the users of 
the premises. Based on “signals” the authorities can better decide over the amount of premises 
they want to use and they should be motivated to use their premises as effectively as possible – i.e. 
giving up the space they do not need. This discussion, however, brings us to the Swedish example 
where real estate reform in the 90s was carried out together with a wider budget reform. In order 
for price “signals” to have effective influence on public subsidiaries, they must have control over 
their budget – i.e. they must have the authority to switch costs between, say, personnel and real 
estate costs. This was one of the important aspects pointed out by Lind and Lindqvist (2005). 
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Contrary, and surprisingly, the arguments often brought about when justifying government 
ownership (and no market forces) of the real estate are related to costs as well – it is often said that 
government ownership of the real estate helps to keep the costs under control or in other words – 
maintain rent levels below market rents. This argument is questionable however. It is more of a 
question whether the government lets the rents for its subsidiaries to “float”, as they do on normal 
space market, or does it want to fix it. If it fixes it, there is a cost too, although very often 
unspoken by those who advocate a separation of government related real estate from market 
forces. When an economic agent, on a normal market, wants to fix its rent levels for a longer 
period of time then the present value of the array of fixed rents, in theory, is not lower than if the 
rent would “float” yearly. It is because the opposite side of the deal calculates what is best for him 
and agrees only to sign a deal consistent with the best available knowledge at the time about 
where the rents are heading over the period that the rent is going to be fixed. In other words, if 
rents are going to be fixed for a longer period of time on the market with the rising rents, the level 
of fixation will be higher than that prevailing on the market currently. 
 
Are government sector’s real estate rents, which are detached from wider real estate system and 
are thus lower than market rents, a free lunch? Probably not. To see that, it is sufficient to think 
that government has always the possibility to sell the assets on the open market with market prices 
and then lease the assets back. If the rents were below market rents before such a deal, the rents 
would definitely rise after a deal. However, the proceedings from the sale of the assets would, as a 
balancing act, reflect the new rent level. The connection between sales proceeds and new rent 
levels is a cap rate prevailing at the time of the deal. In other words, if government decides not to 
make the sale/leaseback deal, it gives up the sales proceeds, which can be seen as an opportunity 
cost. The very same opportunity cost is what makes the free lunch to fade away. It has to be added 
though, that this reasoning excludes other issues, such as incomplete contract issues that might 
arise and also the fact, that real estate markets are not perfect, with perfect information and perfect 
competition.  
 
This discussion brings us to a point in some ways similar to Miller and Modigliani’s proposition 
about financial markets and capital structure – namely in a perfect world with perfect contracts, no 
barriers to trade, no transaction costs and informational asymmetry there should be no 
fundamental reason why government should own the properties it wants to use. Miller and 
Modigliani proposed that in a perfect capital markets there is no difference from which sources an 
entity finances its activities – it is a zero NPV transaction (Berk & DeMarzo, 2011). 

2.4 Cost based versus market based rents 

An issue closely related and also briefly mentioned in the paragraph above, is the issue of cost 
based and market based rents. As of today it seems to be still majority of solutions globally that 
governments manage their real estate portfolios using cost based rents. In effect the public real 
estate portfolio is somewhat isolated from market forces and acts as a closed system. The links to 
market forces in this case are construction/repair costs that still need to be capitalized somehow as 
well as maintenance costs in case maintenance contracts are outsourced and in similar manner 
some other costs related to real estate management. 
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Some governments that have carried out reforms in their real estate systems, while introducing 
market forces, are using a mixed system with market based rents for mostly general purpose 
properties and cost based rents for special purpose properties. Sweden can be seen as an example 
of this, as described by Lind and Lindqvist (2005). 
 
It is interesting to note, referring to a study by Cock and French (2000), that in some cases even 
large private sector business organisations do not apply rent payments for their business units, 
although, as Cock and French put it, the usefulness of internal rents for business units has been 
rather widely accepted by professionals and academicians. They point out two main benefits of 
internal rents: one is that the rent creates an incentive for the business unit to economize on its 
space usage while also contributing to business with equivalent of the market value of the 
premises it is using. The other benefit is that when paying rent, the return of the real estate assets 
can be internally or externally benchmarked, through which the efficiency of the asset usage can 
be evaluated. 
 
The reasoning above creates a strong parallel to public sector. In public sector too, in case of no 
rents or cost based rents (below market rents), there can be lack of incentives for public servants to 
economize on their premises and in some cases the assets that could serve in more efficient way in 
another hands, are used very inefficiently. Advocates of market rents in government real estate 
matters point out the signaling effect of the market rents – their ability to signal the value of asset 
to the public institutions. In other words, to deliver the message that if one cannot pay for it in the 
way the market would, perhaps one should give up using the property. 

2.5 Special purpose versus general purpose properti es 

When reading different reports and analyses, and also academic material, the definitions such as 
special purpose properties and general purpose properties appear – especially when public real 
estate topic is handled. These definitions are used in this study too. Thus it is important to explain 
these definitions here. These definitions are closely related to cost based and market based rents. 
 
For example in the Estonian Law of State Assets the special purpose property is defined as a land 
plot with building(s) on it, which has been created considering the specific needs of the user and 
which, thus, does not have the demand on the market within the reasonable amount of time. 
(Estonian Government, 2014). There is no definition given there for general purpose property, 
however it can be implied from special purpose property definition, that general purpose property 
does not have specific characteristics that would limit its marketability within a reasonable amount 
of time. 
 
Bond and Dent (1998) point out in their article, writing about the valuation problems of public real 
estate assets, that with specialized properties depreciated replacement cost method (DRC) should 
be applied, while with non-specialized properties open market value for existing use should be 
applied (OMVEU). 
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This directly relates to the issue of privatization of public real estate assets. The question is, does it 
automatically mean that special purpose assets could not be considered as candidates for 
privatization, carried by a logic that if there is no market value, there is no market, thus there is no 
investors for the type of properties? In a recent study about  Estonian public real estate 
management and possible privatization of part of a public portfolio Kask et al (2011) set forth that 
the government should carry out an audit of assets, to categorize them into two: special purpose 
and general purpose properties. After such an audit general purpose properties could then be 
candidates for privatization, but not the special purpose properties. 
 
It seems to be rather widely held assumption that special purpose properties could not be subject 
to privatization. And of course, this logic stands on a rather solid ground, in many cases it holds 
true. For example there are many special purpose properties like churches, museums, schools and 
other type of buildings that could not be subject to privatization because of number of reasons. 
However it must be noted that with novel solutions to privatizations such as a forms of public 
private partnerships (PPP), securitization of cash flows or in some cases sale & leaseback, the 
borders between assets that could be considered for privatization and the ones that could not, can 
become somewhat fuzzy. Perhaps the assumption described above about the marketability of 
special purpose properties should not be held as strongly as used to, and decision makers, analysts 
and researchers should take more open stand on that issue. 

2.6 Public real estate management and incentives 

2.6.1 High-powered and low-powered incentives and a number of 
stakeholders 

When talking about public real estate management, one cannot overlook such an important issue 
as incentives. Several authors emphasize the importance of incentives alignment when it comes to 
designing public real estate management system. For example Lind and Lindqvist (2005) conclude 
their study about Swedish public real estate management with words that while in general the 
reform of public real estate management in Sweden has been successful, the devil is in the details 
and some parts of the system does not work exactly as planned, due to misaligned incentives 
among different parties. They argue that it is very important to carefully think through the set of 
incentives for all the parties involved. 
 
Avinash (1997) operates with the definitions such as high-powered and low-powered incentives. 
“Government agencies and public enterprises are generally thought to perform poorly because 
their managers and workers lack the high-powered incentives that are believed to prevail in private 
firms. This belief motivates many attempts to privatize public services and reform government 
bureaucracies. Government agencies are not merely managerial or administrative organisations: 
they must operate in the framework of politics and this could be the reason for their weak 
incentives.” 
 
Williamson (1985) argues, however, that with private sector companies incentives can be low-
powered too. He states that it is the ability and accuracy of observability of outputs that determine 
whether the incentives can be high-powered or not. As he puts it: “Considering each task in 
isolation, one with more accurately observed outcome will have a higher powered incentive 
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because the outcome is a better indicator of the effort one wants to motivate. But considering them 
together, giving a more powerful incentive to one task draws effort away from other tasks; 
therefore the existence of some inaccurately observed (or unobservable) dimensions of outcome 
pulls down the power of incentives for all tasks.” 
 
This strongly relates back to the issue of numerous stakeholders in public sector organisations. 
What the text section above says in essence is that with large number of stakeholders and different 
interests there is a danger of point getting lost. In other words, if agent’s actions are measured and 
rated by various stakeholders with various metrics then there is a high probability that the agent 
will lose some of its desire to perform because its focus is blurred. Some of the interests of 
stakeholders might even be conflicting. The table below also reflects the stakeholders issue, but 
captures many other aspects too, that are different with different parties (private company, public 
servant or politician). 
 
Table 2-1. The different perspectives of private, public and political parties 

  Company logic Public servant logic Politician logic 

Time perspective Short Long 4-year cycle 

Level of formalization Low High Variable 

Degree of measurability Important Difficult Dangerous 

The practical process Material Legal Discussion 

Focus Profit Rules Legitimacy 

Stakeholders Owners Different Electorate 

Task orientation External Internal External groups 

Bureaucracy Low Important and high Diverse 

Standardization Low High Variable 

Source: (Berggren, 2011) 
 

What the table above points out is that there can be a number of other aspects than just number of 
stakeholders that drive incentives to be different. For example the level of formalization, the focus, 
the task orientation, the level of overall bureaucracy and the standardization all contribute for the 
public sector unit to have lower-powered incentives. All of these, directly or indirectly, relate back 
to number of stakeholders too, of course. 

2.6.2 Agency theory and incentives 

Incentives are a broader topic that also relates to agency theories. For example, according to some 
studies, personal incentive such as empire building can lead the managers to wasteful spending – 
or to put it in a more specific way – to making a negative NPV deals to expand. It stems from the 
idea that it is better to be a manager of a larger company, partly but not only, because in larger 
company the management fees are higher. In this way managers might increase the size of the 
company, but not the profitability. (Berk & DeMarzo, 2011). 
 
A related idea is that of free cash flow hypotheses, which states that in order the managers to apply 
for wasteful investments, they must have excess cash to invest left from making all the positive 
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NPV deals as well as servicing the stockholders of the company. So in contrary, only in case the 
cash is tight, will managers run the company as efficiently as possible. (Jensen, 1986). 
 
This in turn leads to the idea that taking on external financial leverage can enhance manager’s 
incentives to be stringent with company’s resources. It is because the external leverage needs to be 
serviced in the future by paying back the interest and principal. This puts a discipline on managers 
and take away the excess cash from the company. It is also closely related to the management 
entrenchment definition. Namely when the organisation has taken on financial leverage the 
probability of management entrenchment is lower because managers are aware that creditors 
would oversee the managers’ decisions, providing additional oversight, plus the managers know 
that in case of financial distress they would likely get fired. So the mere threat of financial 
distress, which increases with taking additional loans, managers might get more careful and 
disciplined (Berk & DeMarzo, 2011). 
 
The reasoning above suggests that for the government handling its real estate business through a 
central government owned real estate company, it might be a good idea to take on some leverage 
to that company, in order to provide additional oversight of the managers and force them to be 
more effective when managing resources. It also refers to that it might be a good idea for the 
government to take out cash dividends regularly, so as not leaving the company with large cash 
reserves.  
 
Agency theories and their relation to the financial leverage lead to Trade-Off Theory. According 
to this theory an optimal amount of leverage exists, determined by two counteractive and 
balancing forces. One of the forces are the ones described above, according to which additional 
leverage decreases the probabilities for negative impacts such as empire building, negative NPV 
projects and entrenchment by management. The other force is a positive NPV gained from the tax 
shield for the cash flows. The counteractive force gains power as the amount of leverage increases. 
Namely at some point the leverage can be too high, causing too high cash flow risks, financial 
distress costs, potential bankruptcy, under-investments etc. The curve of the firm value is convex 
according to this theory – rising in the beginning as the debt levels rise, then topping out and 
starting to fall. (Berk & DeMarzo, 2011). 

2.6.3 Status quo bias and incentive to do nothing 

Another issue related to incentives, which is especially important to handle here, because the 
public sector is in the focus of this thesis, is a status quo bias. Among other authors, Kahneman et 
al (1991) have pointed out, that although general economic theory assumes rational and informed 
decision making, there are several anomalies at work in real life decision making. Those 
anomalies could be in fact rather widespread, causing debates among economists on what can be 
explained by theories assuming rationality and what can be explained by those assuming several 
biases in decision making. 
 
According to Samuelson and Zeckhauser (1988), a fundamental property of the rational choice 
model, under certainty or uncertainty, is that only preference-relevant features of the alternatives 
influence the individual’s decision. Thus, neither the order in which the alternatives are presented 
nor any labels they carry should affect the individual’s choice. However in real world decision 
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problems, the alternatives often come with influential labels with one alternative inevitably 
carrying the label status quo. Maintaining previous decision and doing nothing is almost always an 
alternative. The question then becomes, whether framing of an alternative, in respect to status quo 
alternative, affects significantly the probability of a specific alternative being chosen. 
 
Samuelson and Zeckhauser report on series of decision making experiments, finding that indeed 
decision makers exhibit a significant status quo bias. The main method of the experiments 
reported was questionnaires with variable framing of different choice problems. In some cases the 
alternatives were presented on neutral footing and on the other cases one of the alternatives was 
presented as status quo alternative. At the same time preferences and the number of choice 
alternatives were held constant. The degree of status quo bias varied with the strength of 
individual’s discernible preference and with the number of alternatives in a choice set. The higher 
the individual’s preference for an alternative was, the weaker the status quo bias; and the higher 
the number of alternatives were, the higher the status quo bias. 
 
Same authors (Samuelson & Zeckhauser, 1988) also claim that compared to experimental setting 
real life situations might lend themselves even more to status quo bias. Despite having the desire 
to compare each alternative evenhandedly in a real life setting, a decision maker might exhibit 
considerable commitment to, or psychological investment in, the status quo option. Status quo 
may be retained out of convenience, habit or inertia, policy (company or government) or custom, 
because of fear or innate conservatism, or through simple rationalization. Moreover, many real 
world decisions are made within a group or organisation, where additional pressure for status quo 
bias might occur. And finally, in experiments alternatives are clearly stated, while in real life, in 
many cases, alternatives might not be perceived clearly and the decision maker might not sense 
there is an opportunity for a choice. This makes status quo to prevail even more in real life. 
 
The explanation of the status quo bias falls into three main categories (Samuelson & Zeckhauser, 
1988): 

• The first is the rational decision making in the presence of transition costs and/or 
uncertainty. Transition costs are pervasive and come in many forms. On societal (but not 
only) level the nonproductive conventions endure mainly because the change would be 
costly and these costs act as a barrier to change. Related to transition costs, uncertainty is a 
factor that plays role in status quo bias. Alternatives in a classical search problem are 
unknown and they have to be discovered in terms of their utility. Once a subject has found 
the alternative with high enough utility, he might want to stick with that alternative 
because searching for other alternatives is costly. 

• The second is cognitive misinterpretations - it relates to phenomenon called loss aversion, 
labeled by Kahneman and Tversky in their works in 1979 and 1984. The idea is that 
individuals weigh losses heavier than gains. In other words, individuals’ value function is 
concave over monetary gains and convex over monetary losses. With status quo as a 
reference point, an individual weighs potential losses from switching to new option heavier 
than potential gains.  

Anchoring is another effect in play here. Very often alternatives can be hard to compare 
because of the complexity of those. A usual path taken is to compare the alternatives with 
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respect to current alternative in use, to simplify the task. This act itself creates somewhat 
asymmetric and advantageous position for current alternative or status quo. 

• The third is psychological commitment stemming from misperceived sunk costs, regret 
avoidance, or a drive for consistency. In general, when making decisions, incremental 
approach should be used. However evidence suggests that previous investments in the 
project contribute to status quo effect because of the need to justify previous decision and 
actions or reluctance to admit losses.  

Regret avoidance is another effect on work here. In life people, from time to time, face 
situations when they regret something they have done. Research shows, that people tend to 
regret more the outcomes produced by action than the same outcome produced by inaction. 
People want to avoid the feel of regret and thus, avoid actions that could lead to such 
feeling. This supports status quo bias. In an organisational setting regret avoidance is 
leveraged by one’s desire to maintain it’s reputation among co-workers – one might avoid 
the need to reverse a decision by not making a decision in the first place.  

Finally, consistency relates to cognitive dissonance effect, according to which people try to 
avoid having two or more conflicting stances or ideas simultaneously and seek cognitive 
consistency. In other words people choose their beliefs so as to minimize cognitive 
dissonance and their interpretation of new information and receptivity to new sources are 
affected by those beliefs and in this way support status quo bias. 

 
Status quo holds a prominent place in organisational, both public and private, decision making. 
Once the decisions are made, they often persist and get codified explicitly or implicitly, and 
become company policies, standard operating procedures and the like. Status quo effects are also 
likely to be of significance in the domain of negotiated public policy outcomes. The presence of 
multiple interests create a pressure on its own for sticking with the status quo. (Samuelson & 
Zeckhauser, 1988). 
 
Although theory does not explicitly point out that status quo bias is something more common to 
public organisations, according to the author’s beliefs, in public sector the context for status quo 
bias to occur is more favorable. In private sector risk taking is deeply rooted and necessary part of 
the business in order to survive. In public sector, in order to survive, it is very often better to avoid 
risk taking. False action, in public sector, is often more penalized than inaction 
 
Status quo bias is important in the context of this thesis, because as it is shown in the next 
paragraphs, the change in public real estate management would probably do good for many 
governments. One possible explanation why the change has not taken place yet in so many 
countries is status quo bias. People in public sector simply do not have the incentives to risk doing 
something differently – rather they have incentives to be still. In the Estonian context, where 
public real estate management reform is currently implemented, some difficulties have occurred 
and the reform has not moved along according to deadlines specified before. The main resistance 
seem to stem from various government subsidiaries, who are not willing to hand over their real 
estate assets to centrally managed government owned real estate company. Status quo bias might 
be at work here. 
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2.6.4 Evidence of incentives to economize in private sector relative to public 
sector 

In empirical part of the thesis a model consisting of four scenarios was constructed, with two of 
the scenarios involving public sector and two which are not. The model and Monte Carlo 
Simulation analyses carried out, are dependent on assumptions about the efficacy of private sector 
relative to public sector. This is why it is important to take a look at the study which focused on 
this issue and the observations that were made about the relative efficacy. 
 
Domberger and Jensen (1997) conclude in their article that savings in the order of 20 per cent are 
achievable without having to sacrifice quality, when the public sector introduces market forces via 
tendering and privatization. The evidence about this, a substantial one, has emerged since the mid 
1980-s according to the article. 
 
The article also continues to discuss that there can be bad and good privatizations. Bad 
privatizations are the ones where the ownership will be changed to private, but no competition will 
be promoted after the deal. For example if there will be monopolist situation after a deal then the 
monopolist might have few incentives to keep the prices down after a while (related to incomplete 
contracts). The article argues that privatization is essentially independent from competition, 
because how much competition there will be after a privatization deal is dependent on the 
structure of the industry as well as the government policy. 
 
Domberger and Jensen (1997) make a distinction between privatization and contracting out. 
Although these are very often used synonymously, the privatization refers to a situation where the 
ownership of physical assets changes hands. It is contrasted with the situation where no physical 
assets do have to necessarily change hands, rather the economical activities, which have so far 
been operated publicly, will be opened up for the competition and market forces via inviting 
private companies to operate the service. It can very well be that private company uses publicly 
owned assets or technology to do that. As Domberger and Jensen put it, “the distinctive feature of 
contracting out is the element of ex-ante competition – competition for the market as opposed to 
competition in it.” 
 
Substantial evidence comes from research made by a Australia’s governmental advisory body, 
Industry Commission (1996). They carried out a major study based on others’ studies, focusing on 
competitive tendering and contracting out by public institutions. During their research no less than 
203 studies internationally and domestically, related to contracting out and privatizing, was 
analysed to see the effects on price. In the following figure the aggregated results are presented 
(for more detailed information see the appendix 1). 
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Figure 2-3. Overall results of the 203 studies related to efficacy. Source: the author’s figure, 
data from (Industry Commission, 1996). 

 
The results reveal that the majority of cost savings fall in the range of 10-30 per cent. This 
knowledge will be used in the empirical part of the thesis, when determining input characteristics 
for efficiency figures, of which there are several in the model. 

2.7 Securitization of cash flows 

Having discussed the incentives we now move on to look at cash flow securitization process, as 
one scenario in the empirical part of the thesis assumes securitization to take place. The market 
practice of securitization started in 1970s, when mortgage bankers started to pool their mortgages 
and issued securities based on those pools. This was the way to more effectively finance the 
organisation of new mortgages. Since the start it took around 20 years for the securitization 
industry become a largest part of U.S capital markets. (Hu, 2011). 
 
Securitization has especially important role in U.S economy. It is estimated that securitization has 
funded between 30 percent and 75 percent of lending in various consumer lending markets and 
about 64 per cent of outstanding home mortgages. In total, securitization has provided over 25% 
of outstanding U.S. consumer credit. As of April 2011 there was approximately 11 trillion dollar 
worth securitized assets, among them residential mortgage backed securities and other asset 
backed securities, which is more than outstanding U.S Treasury related securities combined. 
(Gorton & Metrick, 2012). 
 
Securitization has also grown significantly in other countries. The total European securitization 
issuance grew from 302 million dollars in 1992 to a peak of 1.1 billion dollars in 2008, falling to 
512 million after the crisis.  (Gorton & Metrick, 2012). 
 
Securitization as a process ideally has benefits for three main group of people (Hu, 2011): 

• investors – by offering a wide range of investment products meeting various’ investors 
demands; 
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• borrowers – by making borrowing terms more favourable for borrwers; 

• originators – by helping originators to effectively finance their business. 
 
Securitization is in essence the sale of future receivable cash flows of certain assets. The cash 
flows are sold in the form of securities. The cash flows from the assets back those securities, thus 
the securities are called asset backed securities (ABS). Basically securitization allows the issuer to 
collect the present value (PV) of the future receivable cash flows on the terms currently prevailing 
on the money market. (Hu, 2011). 
 
Gorton and Metric (2012) explain the structure of securitization as follows. “Securitization means 
selling securities whose principal and interest payments are exclusively linked to a pool of legally 
segregated, specified, cash flows (promised loan payments) owned by a special purpose vehicle 
(SPV). The cash flows are originated (“underwritten”) by a financial intermediary, which sells the 
rights to the cash flows to the special purpose vehicle. The securities, called “asset-backed 
securities” (ABS), are rated and sold in the capital markets. Historically, the financial intermediary 
would have held the loans on-balance sheet until maturity. But, with securitization the loans can 
be financed off-balance sheet.” In a Figure 2-4 a principal scheme of securitization and related 
cash flows is presented. 
 
Hu (2011) discusses the importance of secondary market for securities. Successful primary market 
of the securities requires a well functioning secondary market. In short, primary market is where 
issuer meets investors and secondary market is where investors deal with investors. Active 
secondary market is important for pricing newly issued securities as well as for successful sale of 
new issue. Investors are interested in liquid products, where they have the possibility, if desired, to 
sell the financial assets on the terms not influenced much by other factors than prevailing interest 
rates on the market. If that condition is not met, then there might not be enough interest for the 
securities. Although investment bankers, who are the intermediaries of the deal, usually have the 
obligation to make market, i.e. to buy and sell on their behalf if there is no-one else on the other 
side of the deal, it is clear that investment bankers cannot alone create an active and well-
functioning secondary market. 
 
Securitization as financing instrument is not only important because of the large volumes (in U.S 
and Europe). Securitization effectively blurs the differences between bond and loan financing 
while also questions the role of financial intermediaries. As Gorton and Metrics (2012) put it, in a 
classic view banks make loans and keep them in their balance sheet, whilst they have incentives to 
screen the borrowers before making loans as well as monitor them during the lifetime of a loan. 
The logic follows, that once loans are not in banks’ balance sheets, banks don’t have the incentive 
to screen and monitor. This argument basically says that bank loans are not marketable. However, 
as Gorton and Metric point out, many firms use bonds to finance their activities, thus skipping 
banks and their screening and monitoring activities all together. This shows that it is possible to 
avoid banks and that the monitoring argument does not fully and universally hold. 
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Figure 2-4. Scheme of cash flows of securitization process. Source (Hu, 2011). 

 
Very important part of the securitization process as Hu (2011) argues, is innovative design of final 
investment products. He categorizes investors in three main groups: yield oriented, maturity 
oriented and investment-grade (or credit) oriented investors. By innovatively designing and 
tranching the products the issuer can appeal to each of those investor segments by meeting their 
demands. By doing so it is eventually possible to sell the issue with better price for the issuer. In 
essence it is taking down some barriers in capital market, or overcrossing those, in order for it to 
work more effectively for the issuer. 
 
The context of speaking about securitization, partly due to recent financial crisis, has been 
mainly related to housing loans as well as consumer credit. This is why it might surprise how 
flexible the financing tool actually is for various kinds of financing needs. It can almost be 
said that there is no limits where this type of financing could be used.  In  

Table 2-2. The most common objects of securitization , according to Gorton and Metric, are 
presented. In addition to the info presented in table, Gorton and Metric name a concrete occasion 
where real estate cash flows were securitized: namely real estate leases created by Dunkin’ 
Donuts, Baskin-Robbins and Togo’s fast food enterprises. 
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Table 2-2. The most common objects of securitization 

Aircraft leases Manufactured housing loans Auto loans (prime) Mortgages (prime) 

Auto loans (subprime) Mortgages (alt‐A) Auto leases Mortgages (subprime) 

Commercial real estate Mortgages 
(commercial) 

Computer leases RV loans 

Consumer loans Small business loans Credit card receivables Stranded utility costs 

Equipment leases Student loans Equipment loans Trade receivables 

Franchise loans Time share loans Future flows receivables Tax liens 

Healthcare receivables Taxi medallion loans Health club receivables Viatical settlements 

Home equity loans Whole businesses Intellectual property cash flows 

Insurance receivables Motorcycle loans 

Music royalties  
Source:  (Gorton & Metrick, 2012) 

 
Gorton and Metric (Gorton & Metrick, 2012) also point out that there is a gap between vast and 
increasing importance of securitization from one hand and the amount of literature on the other 
hand. According to the study, given the large role played by securitization, we know surprisingly 
little about this mean of financing. 

2.8 Concluding remarks of the theoretical chapter 

As it was pointed out in the beginning paragraph of the theory chapter, there are a number of 
reasons why a public real estate management in a specific country is arranged in the way it is. The 
continuum of privatization was also discussed to show that there can be more layers than simply 
the ownership of assets, when it comes to evaluating how much is private sector involved into 
public real estate management. Incentives issue as well as Agency theory was covered too, 
because these topics are rather central to the thesis and used rather extensively in the analyses part.  
 
Author next moves on to describe the global context of public real estate management to get a 
practical picture of what is going on currently around the globe. The second part of the global 
context chapter consists of the Swedish example. Sweden has been in front line in terms of 
thinking through its public real estate management. Incentives issue, among others, is handled in 
the Swedish example. 
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3. The global context of public real estate management 

3.1 The background 

By the beginning of 2014 many countries in the world, especially those of OECD, face high 
governmental debt levels. This is partly due to a longer trend of taking on debt on the government 
level, but partly also related to recent financial crisis, which started in 2008 and where resolution 
for many big nations included nationalizing large financial institutions by recapitalizing them. 
 
Economist article from January 2014 (Economist, 2014) describes the waves of divesting among 
countries worldwide. The first wave, started in the middle of 1980-s and peaked in 2000, was 
mostly European and influenced by Margaret Thatcher’s drive to cut the state intervention in 
Great Britain. In 1991 the movement gathered pace, when Eastern-European countries put 
thousands of state-owned companies (SOEs) out for sale. The second wave started in the middle 
of 2000s, as European countries sought to cash out on vibrant markets. 
 
However, starting with the beginning of financial crisis, the divestment activity slowed down 
sharply and even reversed. Bail-outs of failing banks and companies have contributed to a 
dramatic increase in government purchases of corporate equity during the past five years. 
Governments have bought equity more than they have sold it in most years since 2007 
(Economist, 2014). 
 
As of today, however, privatization process seem to be back on track. According to some experts 
2012 was the third-best year ever. However, the geography of sell-offs has changed, with 
emerging markets in the front. Governments in OECD countries still oversee large amount of 
assets from banks and utilities to buildings, land and the riches under soil. According to the article, 
selling some of these holdings could do good such as reduce debt, finance infrastructure and boost 
economic efficiency. (Economist, 2014). 

3.2 The importance of fixed assets 

According to Economist (2014), referring to lately IMF report, the greatest untapped opportunities 
for the governments may lie in land, buildings, subsoil resources and other non-financial assets. In 
most countries public sector bricks, mortar and soil are worth more than financial assets (stakes in 
listed companies, sovereign-wealth and securities holdings and the like). 
 
The IMF report (Bova, Dippelsman, Rideout, & Schaechter, 2013) claims indeed that there is a 
large amount of assets, which are in many respect overlooked by governments so far – the fixed 
assets owned by governments such as buildings, land, riches beneath the soil – which make up a 
large stock in value, a large part of governments’ overall assets, and could either be managed in a 
more efficient way or sold to private investors. However, their scale is hard to gauge because of 
poor data-collection and accounting. Of the 35 countries that provide data on such assets to the 
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International Monetary Fund, the OECD and Eurostat, only 16 report all categories, according to 
an IMF report. Some countries do not even record properties, not to speak about valuing them. 
 
In 2011 economists at UBS estimated that some euro-zone countries’ public fixed assets were 
worth two to three times more than their financial assets. The bank concluded that fixed assets 
held by euro-zone central governments could be worth 4 trillion euros, net of depreciation – far 
above the value of their state-owned companies, and even exceeding that of state-owned corporate 
assets across the entire OECD.  (Economist, 2014). 
 
France, with its wealth of public buildings on prime sites, has the highest concentration of state-
owned property in Europe. According to government’s financial statements for 2012, property 
directly owned by French state is worth 190 billion euros. Of this 54 billion is valued at fair 
market value because it is deemed either to have use that is not specific to the state or to be easily 
convertible (offices, shops, housing). The remainder is valued either at cost, at discounted 
replacement cost (prisons) or at a symbolic value for monuments and other historic buildings (for 
instance 1 euro for each of the 99 cathedrals transferred from the Catholic Church to the state a 
century ago). Moreover, the 190 billion does not include property owned by hundreds of state-
controlled operators, including museums, palaces and the National Forest Office, which controls 
around 11,6 million acres. Nor does it include properties held by local authorities: 37 000 
municipalities, 101 departments and 22 regions (thus buildings like their offices, schools, 
hospitals, retirement homes are left out from this count). (Economist, 2014). 
 
United Kingdom has done most to catalogue and appraise its holdings. Every few years it 
publishes a National Asset Register. The latest, in 2007, contained 1110 pages of tables. It assigns 
value to holdings as minor as the dormitory, worth 2,8 million sterlings. As of 2012 authorities in 
England had fixed assets of 234 billion sterlings, 75 percent of which were land and buildings, 
including public housing.  (Economist, 2014). 
 
New Zealand comes closest to managing assets as a company would, in some aspects going even 
further: it not only uses accrual method but updates its financial statements each month. It even 
imposes a capital charge on government departments for properties and their contents, payable to 
the treasury. This has encouraged some selling of art and of under-used buildings. It is said to be 
not popular among civil servants, but delivering focused minds.  (Economist, 2014). 
 
Rationalization and privatization is picking up mostly in markets with quickly rising prices. In 
London, for example, more than dozen foreign missions, including Dutch and American ones, are 
cashing out and moving to less fancy (sometimes safer) districts, or considering doing so. 
Canada’s High Commission building was sold on November 2013 for 306 million sterlings. The 
buyer, an Indian developer, plans to turn the grand building into luxury flats.  (Economist, 2014). 
 
At the regional level there can be problems with having true overview of the assets held. 
Portugal’s experience is not untypical: a decade ago it passed a law requiring its local authorities 
to value their property, but some have still not done so and methodologies differ among those that 
have. Local politicians fear transparency because of possible (painful) rationalization. This 
problem matters, because local and regional administrators hold most of the non-financial 
sovereign assets in some of the largest economies.  (Economist, 2014). 
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From the late 1990s most advanced and emerging economies, in particular the G-20, report rising 
nonfinancial assets relative to GDP. The acceleration in the mid-2000s reflects the housing, land, 
and commodity price booms. With the crisis and correction of asset price bubbles, nonfinancial 
assets have declined, though at only a fraction of the earlier increase, with corrections largest in 
Australia, Korea, and Russia.  (Bova, Dippelsman, Rideout, & Schaechter, 2013). 
 
The following figure gives an overview of buildings’, structures’ and land’s relative value to GDP 
in different countries. It must also be noted, that the data is not totally reliable, because of the 
problems with different methods and quality, evaluating public real estate in different countries. 
However the data is the best available currently and gives some perspective. 
 

 
Figure 3-1. Components of reported non-financial assets. Source: (Bova, Dippelsman, 
Rideout, & Schaechter, 2013) 

3.3 Some examples of divestment activity 

Although emerging economies have been in the front line with the volumes of privatization, in 
some OECD countries the trend of privatizing has picked up too, for variety of reasons. Britain’s 
Conservative-led coalition is focused on reducing the public debt-to-GDP ratio. Having recently 
sold the Royal Mail through a public offering, it is hoping to offload other assets, including its 
stake in URENCO, a uranium enricher as well as its student-loan portfolio. From January 8th 
2014, under a new Treasury scheme, members of the public and businesses will be allowed to buy 
government land and buildings on the open market. A website will shortly be set up to introduce 
the portfolio of properties with an estimated value of 527 billion dollars, accounting for 40 pecent 
of developable sites around Britain.  (Economist, 2014). 
 
Japan has different reasons to carry through sell-offs, such as to finance reconstruction after its 
devastating earthquake and tsunami in 2011. A candidate to be sold is Japan Post, a postal-to-
financial-services conglomerate, whose partial sale could happen in 2015 and raise approximately 
40 billion dollars. Australia, wants to sell financial, postal and aviation assets to offset the fall in 



 

 

30

 

revenues caused by the commodities slowdown. Poland has plans to sell stakes in listed firms to 
make up for an expected reduction in EU structural funds. (Economist, 2014). 
 
In US there is more activity both at state and local level, particularly in infrastructure projects, 
though much of this involves privatization of management, not ownership, through the offering of 
long-term concessions to build and operate toll roads, bridges and the like. A decade ago such 
public-private partnerships (PPP) were rare, but more than 30 states have now passed laws 
allowing them. Private operators have been taking over management of other assets too, for 
example parking to lotteries.  (Economist, 2014). 

3.4 The Swedish example 

Sweden has, early in the 1990-s, carried out a rather radical reform in a way public real estate is 
managed. The general idea of the reform was to make each authority economically responsible for 
the amount and type of space it used and to give the authorities the decision power to exercise this 
responsibility. The authorities were basically given more freedom to decide over their premises, 
however, they were not allowed to own the real estate they used, rather they were supposed to rent 
it either from government owned real estate company or from private sector company. 
 
According to the article by Hans Lind and Ted Lindqvist  (Lind & Lindqvist, 2005)  the general 
view held in Sweden is, that the reform created necessary economic incentives for the authorities 
in the public sector to economize on premises, but also that it is very important to think through 
the details and to adjust the system to changing circumstances. The paper describes the 
background and experiences of that reform. 
 
Swedish public sector organisation divides into three main layers (Lind & Lindqvist, 2005): 

• local municipalities, of whom there are 290, servicing population from few thousand to a 
million, with responsibility of primary and secondary education, child care, care for the 
elderly and the infrastructure such as water, sewage and streets; 

• regional county councils, of whom there are 20, servicing population between 130 000 to 2 
million. The main responsibility is health care, but also public transport and regional 
development; 

• central government’s tasks are military defense, higher education, the legal system, 
national road and railway system and a number of social welfare systems. 

 
The changes in the Swedish Government real estate management are illustrated in Figure 3-2. The 
main idea is that in a new system a specific authority, for example a university, is given an 
incentive to economize on its premises – a university has the responsibility to make decisions 
within its own budget. Monetary allotments from government do not come with specified clause 
to be used for specific purposes like real estate or the like. If a university finds, that it is better off 
using some of the money, that in previous year it used for rental payments, for raising the staff’s 
salaries or recruiting new stuff, then it can do so within the limit of its budget. It then effectively 
can make a decision how much premises, what type of premises and from whom it would rent. For 
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example if a private sector has a better offer than governmental real estate unit, then a university 
could rent the premises from private sector. 
 
In former system, as a contrast, The Central Building Authority had the responsibility for building 
and maintaining all the government properties. If the university wanted more or better premises it 
made an application in its budget proposal, and the application was evaluated by the Central 
Building Authority. This authority then made a proposal to the Department of Finance. If the 
proposal was accepted in the government’s yearly budget, funds for building and maintaining the 
property were allocated to the Central Building Authority. (Lind & Lindqvist, 2005). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2. Old and new system in Swedish public sector real estate management. Source 
(Lind & Lindqvist, 2005) 

 
Three main reasons to change the system were (Lind & Lindqvist, 2005): 

• The old system did not put any pressure on a university to use its premises more 
efficiently. The buildings did not cost the university anything – the monetary relation in 
real estate matters of the university was only between the Department of Finance and 
Central Building Authority; 

• One of the reasons was directly related to a new budget system. In the new system the 
government formulated a goal to each authority (for a university for example a certain 
number of students/exams etc.) and certain amount of money was then allocated to this 
authority to fulfill its goal. It was then up for the authority to decide how it could best use 
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the financial resources to achieve the goal. In this new system there had to be a price for 
real estate to make the decision between say, real estate and personnel costs, meaningful. 
So the old real estate management system had to be changed for the new budget system to 
work; 

• Third, there was no pressure on the Central Building Authority, as it had a monopoly 
position and it was difficult to evaluate if it was efficient in its real estate management or 
not. When the Central Building Authority made proposals to the Department of Finance on 
what projects should be financed, it had a strong position and was also often criticized by 
bureaucratic procedures and favoritism by authorities whose proposals it turned down. 

 
The government then considered three alternative solutions (Lind & Lindqvist, 2005):  

• The first alternative was to decentralize the (real) ownership of the premises to the 
authorities using them. The university would then own buildings it uses and pay for their 
maintenance out of its general budget. However, there was found to be weaknesses in this 
alternative:  

o First, each authority would then had to have their own real estate departments, 
which was believed to be non-efficient – the questions like non-existing economies 
of scale and professionalism would arise.  

o Second, there was found to be a moral hazard threat written in the system. Namely, 
in the event of budget cut-back the easiest way to save for the operating authority 
would be to cut back real estate management costs. In the short period of time this 
would do no harm, but on the long run the facilities would be in a poor condition. 
And the operating authority could then exercise more or less the power of 
ultimatum to get emergency funding to get rid of the problems with facilities. 

o Third, the system like that was found to have possibly random and unwanted 
outcomes – such as a school or other authority selling off part of its real estates in 
high market conditions to finance its regular activities, new projects etc. 

• The second alternative was to sell almost all properties to the private sector and then let the 
authorities in need for the premises to rent the premises from new owner. There have been 
examples with private companies doing this (Ericsson, ABB). However, the government 
decided against this strategy for special-purpose buildings. The reason was that it was 
considered too risky choice – mainly because it was believed that it is not possible to write 
as good long-term contracts as needed in order to provide stability and security for 
authorities – too big loss of control would have occurred. Most general purpose office 
buildings however were put in a special company that the government planned to sell as 
there were no good arguments for owning this type of property. Authorities in need for 
premises could find those on the open market and this would ensure that premises, from 
newly created company that would be in private hands, would be available in reasonable 
conditions. 

• The third and a chosen alternative is to allocate special-purpose real estate to a number of 
government controlled units in different forms such as joint-stock companies or 
government authorities. Four units have been created: 
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o Akademiska Hus – the unit owning buildings needed for universities and other 
higher education purposes; 

o Statens Fastighetsverk – the unit owning heritage buildings and buildings used by 
cultura institutions (museums, theatres) as well as most important government 
quarters; 

o Specialfastigheter AB – the unit owning prisons and similar real estates; 

o Fortifikationsverket – the unit owning buildings and structures used by armed 
forces. 

 
Each of those units have their targets: earning certain amount of return in relation to the 
value of the portfolio (typically few percentage points above the five-year government 
bonds); not let the buildings and structures to deteriorate; and in other aspects act as a 
professional real estate company. (Lind & Lindqvist, 2005). 
 
General-purpose buildings were put in another company, called Vasakronan, and the plan 
was to sell the company as soon as possible. The sale has not been carried out to this date, 
but the company is acting like a private company and as of today most of its clients are 
private firms. (Lind & Lindqvist, 2005). 

 
The most important part of the reform has been to give authorities the freedom to choose from 
whom and what kind of premises does it rent. The authorities are not allowed to own real estate, 
however. The reasons for choosing the latter alternative were (Lind & Lindqvist, 2005): 

• It was in line with tendency toward decentralized budget system. The authorities need 
governmental approval only if the contract is longer than certain number of years, also 
when their budget needs to be expanded because of the new contract; 

• Freedom to choose puts the competitive pressure on governmental real estate companies; 

• Goals for the real estate units minimize the risk of under-maintenance of the premises. 
Also, the goals of expected return coupled with competitive pressure was expected to lead 
to efficient management of the premises. 

 
Lind and Lindqvist (2005) also bring out some concerns regarding the reform. The concerns relate 
to the following relations between parties: 

• Central government and government-owned real estate companies. One of the questions 
here is what should be the fair rate of return earned by government-owned companies – 
and should the rate be based on the market value of the asset or initial capital that the 
government has injected. General problems of real estate companies trying to get 
independent, withhold information etc., thus being hard to control for the central 
government, were seen as some of the problems; 

• Government-owned real estate companies and government authorities that are their 
tenants. One of the main issues here is whether market-based or cost-based rent should be 
set. Tenants mostly argue, that they cannot pay higher rents (market-based rents), arguing 
that longer contracts with cost-based rents should be used. Another problem is that for 
special-purpose real estate bargaining power of the landlord and tenant are not equal. The 



 

 

34

 

reason is that a person negotiating on behalf of landlord has much more knowledge in real 
estate matters that the one negotiating on behalf of the tenant. Another reason is that in a 
short run tenant does not have any alternative, thus it can be made to accept unreasonable 
terms; 

• Government authorities and the central government. The problems in this front are related 
to freedom and incentives of the tenant. There have been some doubts that some 
authorities have found ways to go over the limits set by central government, binding it in a 
way central government did not want. Also, in case a tenant was successful with 
negotiating lower price for its premises, it has a fear of lower allotments from the 
government in the coming years, and in this case what would be the incentive for the 
tenant to stretch over negotiations. 

 
Overall conclusion made by Lind and Lindqvist (Lind & Lindqvist, 2005) is that ten years after 
the reform the new system is rather uncontroversial. However, they also state that the devil is in 
the details and it is easy to make a mistake by creating wrong incentives if the system as a whole, 
rent structure and contract terms are not carefully considered. 

3.5 Concluding remarks of the global context chapte r 

Indeed public real estate holds an important place in public finances all around the globe. Its 
volumes compared to financial assets or GDP are high enough to pay attention to how would the 
assets be most effectively managed. As the information presented in the chapter shows, the 
activity is picking up in reviewing the portfolios as well as using the assets more effectively or 
selling parts of the portfolio. The Swedish example serves very well for moving on to Estonian 
case. In many aspects Estonia faces similar questions with its real estate reform that Swedish has 
already dealt with. As the Swedish example shows, incentives hold a prominent role, determining 
how effectively the system will work. Incentives issue holds an importance in the empirical part of 
the thesis too. 
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4. The public real estate management in Estonia 

4.1 The background 

Estonian government has, in recent years, done a lot to investigate its stock of public real estate, as 
well as search for optimal management/ownership model (an overview of the studies is presented 
in introduction part, data collection paragraph). The process is still ongoing. The amount of 
material produced in recent years make the Estonian case an interesting one to investigate from an 
academic point of view. There is a rich information bank produced and the author believes that the 
full benefits are not yet extracted from this basis – there is plenty of room to analyse and 
synthesize. Moreover, it is only good if the material is approached by different parties with 
different interests and abilities to build on that – i.e. by government and its officials as well as 
academics, students, members of business community etc. By combining different angles and 
synthesis insightful solutions could be drawn. 
 
One of the researches conducted is of special interest for the author. It is the study conducted by 
Tartu University’s research group – the study named Public Real Estate Financing and Managing 
Models (Kask, Lukason, Masso, Sander, & Varblane, 2011). The study will be given special focus 
in the second part of the chapter. 
 
Estonia is sometimes seen, at least by Estonians themselves, as a good place to test new and 
creative solutions for different problems faced by society/government. The reason for that is three-
fold. First the amount of people and wealth, due to small size, affected by pilot projects is small 
compared to most of the other countries in the world. Second, due to historic specificities, Estonia 
did not have working solutions to build on, in most sectors, which gives it free hands to create 
solutions from the scratch. In a fast-changing tech world this can come as an advantage. Third, 
Estonians themselves are perhaps more used to and prone to changes - again due to historical 
specificities and the lack of long traditions of doing things in one certain way. 

4.2 The overview of the size of Estonian public rea l estate portfolio 

As of the end of 2013 government’s real estate portfolio consists of ca 1,5 million hectares of land 
(34% of the surface of Estonia), plus there is 0,4 million hectares (10% of surface of Estonia) of so 
called unreformed land, not properly registered in the central real estate registry, owned by no-one 
technically, thus owned still by the government.  (Ministry of Finance of The Republic of Estonia, 
2014). 
 
In the portfolio of buildings there is ca 2,2 million enclosed m2 of usable area (outlandish 
embassies not considered, only buildings in Estonia), of which 76% (1,6 million m2) is owned 
directly by government (ministries and their subsidiaries) and 21% (0,46 million m2) is owned by 
Riigi Kinnisvara AS (a real estate company with much business-like goals, owned by 
government). Remaining 3% premises, used by government, are leased from third parties. The 



 

 

36

 

government itself has leased out 4% of its portfolio to third parties.  (Ministry of Finance of The 
Republic of Estonia, 2014). 

4.3 The overview of Riigi Kinnisvara AS (RKAS) 

Riigi Kinnisvara AS is a 100 percent Estonian government owned real estate ownership and 
management company founded in 2001. The company has an equity capital of 188 million euros 
and the total balance sheet in the volume of 336 million euros. The turnover according to latest 
financial report for 2012 year was 81 million euros. Currently the company has three seats in 
executive board and seven seats in supervisory board. The company works in responsibility area 
of Ministry of Finance and the supreme supervisor is minster of finance. Currently Riigi 
Kinnisvara owns approximately 460 thousand square meters of net enclosed space in various 
buildings (Riigi Kinnisvara AS, 2014) and (Riigi Kinnisvara AS, 2012). 
 
The purpose of founding Riigi Kinnisvara AS, as stated in the homepage, is to make the public 
real estate management more effective compared to status quo situation, which is where the 
management and ownership of public real estates is fragmented between large number of 
government subsidiaries. It is the economies of scale and accumulation of competence that should 
then serve the purpose of making the management more effective, as well as introducing elements 
of market forces to the public real estate system. (Riigi Kinnisvara AS, 2014). 
 
It is also mentioned that through central body it is more effective to steer the investment program 
that many public real estates need to go through in years to come and in addition, that the 
financing via banks and directly on a capital markets could then be organized through the same 
body. (Riigi Kinnisvara AS, 2014). 
 
All together 168 people work in Riigi Kinnisvara AS. The main functional departments of the 
company are the following (Riigi Kinnisvara AS, 2014): 

• division of real estate developments – taking care of new developments and project 
management, public tendering for contracting building companies, architectural design 
bureaus etc. 

• division of supportive activities – IT, legal, finance etc. 

• division of portfolio management – managing the existing real estate portfolio by 
organizing maintenance services, repairs etc. 

 
Currently the biggest development project steered by Riigi Kinnisvara AS is the Estonian National 
Museum, being built in the neighborhood of Tartu. The project will be ready by the end of 2015 
and will have an estimated cost of 48 million euros. (Riigi Kinnisvara AS, 2014). 

4.4 The overview of the public real estate manageme nt system and 
problems 

Estonia is in the middle of transition in terms of public real estate management. The reform 
specified in the strategy document in 2007 is currently being implemented. However, the time 
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frames have not been met and there have been obstacles on the way. The majority of public real 
estate is still owned by a number of government subsidiaries. Although Riigi Kinnisvara AS is 
generally seen as a well managed company, with lots of competence accumulated over the years it 
has been active, government subsidiaries have been somewhat reluctant to hand over their assets – 
partly because being afraid of a sharp rise in rents after the change and moving towards market-
based rents. There could also be other aspects in play, such as a desire to control for own 
premises. In graph below a general model of Estonian public real estate management is presented 
the way it is envisaged in the strategy document.  
 

 
Figure 4-1. The general real estate management system as proposed in strategy document. 
Source: (Estonian Ministry of Finance, 2007). 

 
As it can be seen from the graph, there are three main roles in the system, plus private sector is 
involved through providing several services for the competence center, or also premises to users in 
some cases. 
 
In general the total public real estate sphere can be divided as following (Ministry of Finance of 
The Republic of Estonia, 2014): 

• central government: 

o ministries and various government subsidiaries 

o government owned non-profit organisations and companies (such as Riigi 
Kinnisvara AS for example) 

o a special form of public foundations, for example national broadcasting 

• local government: 

o local municipalities and their subsidiaries 

o local government owned non-profit organisations and companies (for example 
local water- and sewage treatment company, if not privatized) 

• social security funds: 

Service 

Financing 

The Ministry of Finance 
(Center for information and 

analyses) 

Users 
 

Private sector service 
providers (construction, 

maintenance etc.) 

Other landlords 
(contracting only through 

RKAS) 
Other users 

Riigi Kinnisvara AS 
(Competence center) 

Service 

Goals, supervision 

Reporting 
 

Information (needs, 
indicators, costs) 

 Financing 

Service Financing Financing 



 

 

38

 

o Estonian Healt Insurance Fund 

o Estonian Unemployment Fund 

• Other public sphere: 

o non-profit organisations and companies on their own footings, for example 
Government’s Forestry Management Center 

o other special form of public foundations, for example all large universities in 
Estonia (Tartu University, Tallinn Technical University and Tallinn’s University) 

 
The latest report points out that in large part the public real estate management system is ready by 
now, but one of the biggest concerns and obstacles, in order to move on with the reform, is the 
lack of transparent and motivational financing system for all parties involved. (Ministry of 
Finance of The Republic of Estonia, 2014). 
 
Some other concerns and bottlenecks, related to realizing the goals pointed out in the strategy 
document in 2007, are also discussed in the latest report (Ministry of Finance of The Republic of 
Estonia, 2014): 

• For example giving the full legal backing to the reform, including the rights and 
responsibilities for Riigi Kinnisvara AS, in order to identify it on a legislative level as a 
strategic partner for the government, has not been carried out. This in turn has caused some 
uncertainties around the status of Riigi Kinnisvara AS and hindered the process of handing 
over the assets to the company. 

• Ministry of Finance has not been able to take the leader role in the reform, as foreseen in 
the strategy document. One of the reasons here is that according to the strategy document 
real estate department with high enough capabilities should have been created within 
Ministry of Finance. This has not happened because of in 2008 financial crisis hit and the 
austerity measures did not allow hiring more people. 

• Several processes have turned out to be much more resource-intensive than planned. For 
example the process of handing over the assets itself. The same goes for the process that 
needs to come before handing over assets, i.e.organizing and gathering all the data about 
public properties from different databases.  

4.5 Analysing the analysis: The Tartu University’s report (2011)  

4.5.1 The background of the report 

In 2010 The Estonian Ministry of Finance ordered a research from Tartu University Department of 
Economics to investigate different public real estate management models to find optimal solution 
for the government. The final document (Kask, Lukason, Masso, Sander, & Varblane, 2011), 142 
pages, plus excel models and appendixes, analyses four possible alternative models of real estate 
management/ownership. Some additional tasks within the research were related to analysing real 
estate risks and general rental contract terms used in government’s real estate matters. The author 
is going to focus on management/ownership models part of the research and skip the risks and 
contract terms part. 
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The method applied by research group, to compare different public real estate 
management/ownership models, was straightforward and businesswise - to calculate, measure and 
analyse the discounted cash flows on a government sector level (i.e. including state budget, 
government owned real estate companies and subsidiaries who use the premises) with the purpose 
of determining the best model for Estonian public real estate management - the best model being 
the one with the smallest discounted cash out-flows. 

4.5.2 Models defined 

It is important to note, that the four models had been previously defined by Ministry of Finance 
and the research group’s task was to analyse those models as given, compare them and find out the 
optimal one for the government. The four models were defined as written in the following table. 
 
Table 4-1. Four real estate management/ownership models defined by Estonian Ministry of 
Finance 

Model 1 
Cost-based model, where the government, through its ministries and subsidiaries, 
owns public real estate, operates it and makes necessary investments through those 
ministries and subsidiaries. 

Model 2 
Cost-based model, where the government, through its ministries and subsidiaries, 
own public real estate, but the facility management is contracted centrally by 
government owned real estate management company Riigi Kinnisvara AS. 

Model 3 

Mixed model with cost-based and market-based rents. In this model all the public 
real estate assets would be lifted to government owned real estate 
management/ownership company Riigi Kinnisvara AS. Ministries and subsidiaries 
would then rent all their premises from Riigi Kinnisvara AS, general purpose 
premises (offices etc.) with market-based rents and special purpose premises 
(police departments etc.) with cost-based rents. 

Model 4 

Mixed model with cost-based and market-based rents. In this model all the public 
real estate assets would be lifted to government owned real estate 
management/ownership company Riigi Kinnisvara AS. The difference with model 
3 is that in this case Riigi Kinnisvara AS would, step-by-step, sell all the general 
purpose premises to private sector (with obligation to make necessary investments 
to maintain properties) and then lease back the premises that the government needs 
(i.e. conduct sale-leaseback deal with general purpose properties). 

 
Table 4-2 further details the difference between models as given by Estonian Ministry of Finance 
with some additions on descriptions by research group. 
 
Table 4-2. Four real estate management/ownership models defined by Estonian Ministry of 
Finance 

Model Model 1 Model 2 Model 3 Model 4 
Main idea decentralized 

management 
centralized 
management 

centralized 
management and 
ownership 

private sector 
ownership 

Facility 
management 

Decentralized. 
Users organize it 
self 

Centralized. Riigi 
Kinnisvara AS 
takes care of 
facility 
management 

Centralized. Riigi 
Kinnisvara AS 
takes care of 
facility 
management 

Mixed: SPA 
managed by Riigi 
Kinnisvara and 
GPA managed by 
private sector 
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Ownership Decentralized. 
Gov subsidiaries 
own all of their 
real estate 

Decentralized. 
Gov subsidiaries 
own all of their 
real estate 

Centralized. Riigi 
Kinnisvara AS 
owns all of the 
real estate 

Decentralized. 
Private sector 
(different 
investors) own 
portfolio of GPA 

Space usage 
optimization  
 

Minimal Some potential Max potential Max potential 

Financing 
investments 

Directly from state 
budget 

Directly from state 
budget 

Riigi Kinnisvara 
AS makes 
investments 

Private sector 
makes investments 

Rents Cost-driven Cost-driven Cost-driven with 
SPA and market-
driven with GPA 

Market-driven 

Application With assets where 
central 
management is not 
possible or 
rational (some 
state defense 
related assets for 
example) 

With assets where 
facility 
management could 
be performed 
centrally, but 
lifting the 
ownership is not 
possible 

General model 
with all the assets 
(that don’t have 
any special limits 
for facility 
management or 
ownership) 

With GPA only, 
where it is 
possible to 
effectively rent the 
premises 

Other 
information 

Currently 
prevailing model 

This is often the 
case with EU 
financed assets 
where changes in 
ownership are not 
permitted 

Main model for 
SPA 

Main model for 
GPA 

Source:  (Kask, Lukason, Masso, Sander, & Varblane, 2011) 
SPA – special purpose assets; GPA – general purpose assets 

4.5.3 Main assumptions made 

The research group conducted MS-Excel financial analysis for each models in order to 
quantitatively evaluate those model’s outcome for state budget. Important assumptions that the 
group made were the following: 

• in models 2, 3 and 4, 10% economies of scale with facility management was assumed, due 
to one organisation (Riigi Kinnisvara AS) arranging the facility management for all the 
public assets; 

• in models 3 and 4 optimizing of the amount of public real estate premises was assumed, 
due to introducing market rents for general purpose public real estate and through that 
forcing ministries and it’s subsidiaries to economize on the premises; 

• when comparing the models, discounted cash flow on a government sector level was used 
as a key measure to decide which model is the best. When discounting the cash flows, 
discount rate 5,15% was used; 

o the government sector level cash flow was defined as a real estate related cash flow 
including cash in- and outflows within three parties: central government (source of 
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money), government subsidiaries (the users, cost center) and government owned 
Riigi Kinnisvara AS (premises provider, both cost and revenue center); 

• another very detrimental assumption was made – an input what the research group called 
“cash flow rate”, was used. The cash flow rate, used in the Excel model, is in essence a 
highly generalized indicator of the efficiency of Riigi Kinnisvara AS. The research group 
does not use detailed NOI approach in their study, where all the cost lines (management, 
insurance etc.) are specified and calculated, rather they use this one generalized input, 
which is 5,3 percent, to make an assumption about all the costs involved, without 
specifying those costs. Practically the 5,3 percent represents something similar to 
profitability rate – it is used by multiplying it with the cash inflows and so the cash what is 
left after all the cash outflows have occurred, is acquired. As pointed out already, in this 
way authors avoid dealing with absolute cost lines, line by line. 

4.5.4 General purpose and special purpose real estates in the models 

As an additional task given by Ministry of Finance, and relevant from the perspective of this 
thesis, the research group had to give suggestions for dividing public real estate into two broad 
categories: general purpose real estate and special purpose real estate. It is important because, as 
yet another assumption, it is assumed these two categories behave differently from business 
perspective and for each of those there are optimal management/ownership models that are 
different from each other. 
 
The study was ordered by Ministry of Finance with the general assumption that special purpose 
real estate cannot be a subject of market-based rents, thus has to remain within the system of cost-
based rents (i.e. models 1-3 defined above). And respectively, general purpose real estate can be a 
subject to market-based rent system (i.e. model 3-4, defined above, could be used). 
 
The research group suggested two-step approach when dividing assets in special purpose and 
general purpose categories (Kask, Lukason, Masso, Sander, & Varblane, 2011): 

• Form usage units of assets, i.e. to form smaller units until the level where they are self-
sufficient and independent, and cannot be a subject to further division due to usage logics 
(i.e. production facility in the territory of prison cannot be divided as a separate unit); 

• With each usage unit follow the questionnaire that step-by-step helps to separate special 
purpose units from general purpose units. The questions in the questionnaire were also 
suggested by the research group considering, among other things, such criteria as if the 
activity that is currently performed in a concrete location by government subsidiary could 
be performed in other location or not. 

4.5.5 The results of the study 

Somewhat surprisingly the research group concluded that market-based rent models cannot be 
compared with cost-based rent models due to components in the market-based rent model, which 
cannot be adequately predicted over a long period of time. The research group then ended up 
comparing special purpose and general purpose real estates separately (and only within the cost-
based framework), determining the best model within those two categories separately: 

• with special purpose real estate management the models 1, 2 and 3 were compared; 
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• with general purpose real estate management the models 1 and 2 were compared (model 3 
was skipped here because by definition the model 3 would have meant market-based rents 
for general purpose real estate); 

• the model 4 was skipped alltogether. 
 
By doing so the group effectively avoided comparison between market-based and cost-based rent 
system – the one that caused problems for the group in the first place. The results of the redirected 
approach/comparison were the following: 

• the best model for special purpose real estate management turned out to be the model 3; 

• the best model for general purpose real estate management turned out to be the model 2. 

4.5.6 Analysis of the results and implications for the thesis 

The authors of the above described analyses have done a lot, and a good job, in gathering and 
systemizing in a meaningful way governmental real estate management related data. They have 
also solved a number of research obstacles and made reasonable decisions and assumptions in 
order to carry out the analyses. 
 
However, it seems that the original definitions of four models, defined by Ministry of Finance, 
together with the research group’s difficulties predicting the input data for market-based rent 
models, caused some problems with coming up with a final comparison of market based and cost 
based rents.  
 
Taking the results as they are laid out by the research group, model 2 is suggested for general 
purpose real estates and model 3 for special purpose real estates. Putting it together with the 
definition of the models this means: 

• special purpose real estate ownership should be lifted to a central body, a government 
owned real estate company Riigi Kinnisvara AS, who should both own the assets and 
provide facility management centrally; 

• general purpose real estates should remain owned by various government subsidiaries and 
ministries with only facility management service provided centrally by Riigi Kinnisvara 
AS. 

 
The author of the thesis holds the opinion that conclusions made by the research group leave too 
much room for ambiguity and the matter needs further investigation. It is important to come up 
with comparison and conclusions about cost based and market based system. This task was not 
fully carried out by the research group. 
 
If those two fundamentally different alternatives are not effectively compared in an analyses, what 
are the options for the political decision makers? Keep running the current system (cost-based 
rents) because of the difficulties with predicting input variables for market-based system? 
Combine different systems with rationale that as the optimal system is unknown, it could be each 
of the alternatives, thus it is good to make sure that at least part of the best system is utilized by 
using the elements from both alternatives (mixing the alternative models somehow)? The point is 
that decision makers still have to make their decisions. 
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The way out of the ambiguity is to re-investigate the alternatives, assumptions and the whole 
model build-up. Whatever are the alternatives, any researcher would still face the problem of 
predicting input data. Most or all of the economic analyses conducted are based on some sort of 
assumptions and predictions - the difficulties with predicting input data cannot prevent researcher 
from comparing scenarios. Predictions can be made based on the best available knowledge, which 
would then remain as the assumption of the whole analysis. Assumptions, when stated clearly, can 
be assessed by each reader as being reasonable or not.  
 
The author of the thesis holds the opinion that it is important to come to some sort of conclusion in 
this concrete matter - it is important to be able to compare market-based management models with 
cost-based management models. Moreover, the question: which is more effective, a market-based 
or cost-based system, seems to be one of the most important question at hand. These two 
alternatives are fundamentally different and at the same time both are of interest, given the global 
and local context. 
 
The author decided to build its own model, using many useful aspects of the approach that was 
used by Tartu University’s research group and at the same time differing in other aspects, so as to 
be able to carry out a quantitative comparison between market-based and cost based system. 
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5. Building a model based on Estonian case 

5.1 Scenarios included in the model 

5.1.1 General information and principles 

The author decided to analyse four different scenarios for Estonian Government to meet its real 
estate needs, these scenarios are given in the following table: 
 
Table 5-1. Scenarios 

Scenario Brief characteristics of a scenario 

Status Quo Represents the current state of things, where majority of the portfolio remains 
owned by various government subsidiaries. The possibility of Status Quo 
scenario has lately appeared in the discussion again in relation to reforms not 
going as smooth as planned. 

Riigi 
Kinnisvara 
AS 

Represents the so called main scenario – the one that has been and still is most 
probable to happen and toward which there has been a movement by all parties, 
although slow, in latest years. The government owned real estate company, Riigi 
Kinnisvara AS, will, according to this scenario, own the whole portfolio of public 
real estate. 

Sale & 
Leaseback 

According to this scenario part of the whole portfolio, once handed over to Riigi 
Kinnisvara AS, will be sold to private investors and then leased back. The 
properties sold will be general purpose real estates. Most likely buyers would be 
real estate management companies. 

Securitization Similar to Sale & Leaseback scenario – part of a portfolio, namely general 
purpose real estates, will be privatized. The transaction itself differs: privatization 
will be done via creating SPV (special purpose vehicle) and lifting general 
purpose real estates there, then emitting securities based on the cash flow that 
those assets generate. Most likely buyers would be financial investors, such as 
Estonian pension funds etc. 

 
The reason why these scenarios were picked for analyses stems in most part from the actual 
possible pathways that Estonian government can go for and has discussed as such. This applies for 
the first three scenarios given in the table. The fourth one, Securitization, is added by the author. 
Securitization as a way of financing has played a major role in recent decade or two, mainly in 
USA, but the volumes also got high in Europe. Although securitization has been blamed as one 
possible cause of the financial crisis that began in 2008, it has powerful and positive features such 
as creating a powerful link between capital market and the borrowers, for example real estate 
borrower, and sharing the risks. As it sometimes is in life, the powerful features put to work for 
system can also work powerfully against it, if something goes wrong. Something went wrong 
indeed, but it does not mean that it could not be fixed and the powerful tool should be forgotten. 
Moreover, one reason brought up very often when speaking about securitization and its relations 
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to financial crisis is that those instruments became so overly complicated that only top investment 
banks who created and sold those products, fully understood what risks are embedded in there. 
Securitization is about financial innovation and while there are common features with all 
securitization deals, there are large differences as well and the products need not to be so overly 
complicated with simpler deals, such as securitizing the cash flows from governmental real estate 
portfolio. 
 
When comparing scenarios an important question arises - how to make sure that the scenarios are 
comparable in principle? It is a great danger, that when comparing scenarios in monetary terms, 
one is not comparing like with like. Thus a simple but powerful assumption has to be made. All 
the scenarios have to result in the same quality for real estate users – in this case governmental 
clients. Moreover, the quality has to be delivered to the clients within the same time horizon. If 
according to one scenario investment program (real estate improvement program) would be 
carried out within seven years and according to other scenario within ten years, then these 
scenarios could not be compared in monetary terms. The one with faster delivery would clearly 
result in worse NPV figure at the same time being superior in quality terms. 
 
Given the reasoning above, the author made sure the model would not carry this problem of not 
comparable scenarios. The principle of building the scenarios (the model) in this way is simple. 
First the volumes and timing of real estate used and improved has to be the same in each scenario, 
no matter who makes the investments (private investors, Riigi Kinnisvara AS or government 
subsidiaries) or who the landlord is. Second, all the input variables that would ultimately 
differentiate scenarios from each other, have to be presented in a clear manner for each scenario 
and linked to a model in a way that one can “turn off” those differentiating inputs and check 
whether the NPV of each scenario is the same in that case. For example in the model created the 
input sheet looks the same and involves the same input variables. When all those input variables 
are set equal, the model would result in the same NPV for each scenario, although some principle 
characteristics of the scenarios are still different (the ownership, the privatization deals, proceeds 
from sales etc.). In the table below extract from the model is presented. 
 
Table 5-2. Extract from the model’s input sheet for Sale & Leaseback scenario 
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Given the reasoning above it can be said the starting point of the analyses is: 

• there is no different cost of capital in different scenarios. It applies to two types of cost of 
capital: first is a general discount rate of the cash flows (from the point of view of 
governmental decision maker) and the second is private investors’ cost of capital, which 
determines the price they are willing to pay for the assets when sold by government; 

• there is no transaction costs when selling the assets (either making sale & leaseback deal or 
securitizing the assets and selling them to wide public); 

• there is no differences in incentives (or abilities) in different actors to economize on costs 
such as: 

o investment costs which relate to initial investment program (before privatizing) 
carried out either by Riigi Kinnisvara AS or governmental subsidiaries; 

o expected CAPEX costs in a stable ownership phase; 

o routine repair costs; 

o regular maintenance costs of properties; 

o administrative management costs of the portfolio owned; 

• there is no difference in the growth of the rents; 

• and some other inputs not mentioned here are also equal in different scenarios. 
 
Now departing from the point where critical differences are “set off” and NPV-s are equal for each 
scenario, the author then moves on to simulation analyses, where all those equality assumptions 
will be manipulated by inserting a type of probability distributions as well as main characteristics 
such as most likely value, min and max values (the author uses triangular probability distributions 
for input variables). Those are different for scenarios as there is a solid reason to believe for 
example, that incentive to economize is not actually the same for different parties, not to speak of 
transaction costs or investors’ required rate of returns on their investments. But also the growth of 
rents, which could be argued, can be somewhat more volatile when assets are in private hands. 
 
All together there are more than 59 input cells for each scenario and 59 of those inputs are 
manipulated in a simulation analyses. Some of those inputs are manipulated in the same manner 
for each scenarios, namely where there is no reason to assume different behavior of the inputs for 
different scenarios. For example the savings from the energy costs of buildings, once buildings are 
put through an investment program, is believed to be the same over all scenarios and is not 
dependent on the scenario. However, even if some inputs are expected to act in a similar manner 
over all scenarios, it is still useful to manipulate those in simulation analyses, because although 
they behave in a similar manner in different scenarios, there is still some uncertainty in what the 
exact value of the input will be, so they still contribute to the overall outcome and volatility of a 
scenario’s NPV. 

5.1.2 Status Quo 

This is a scenario where nothing changes compared to current situation. At present the transition 
process of handing over the properties from various government subsidiaries and ministries over 
to government owned real estate company Riigi Kinnisvara AS is ongoing. However, according to 
the latest report presented by officials of Estonian Ministry of Finance to the Cabinet of ministers 
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(presentation was held in April 2014) the issue was raised, that the reform has not gone without 
obstacles and one possibility seen by some parties, especially some government subsidiaries, is to 
halt the reform. Officials of Ministry of Finance, however, see that the best way to go is still to 
proceed with the reform as quickly as possible. Because of this discussion in the latest report the 
author decided to include Status Quo as one alternative in the model to get some insight how 
would it look in numbers. 

5.1.3 Riigi Kinnisvara AS (RKAS) 

A scenario which can be considered as a main/base scenario at present. At present, when there are 
not decisions made about the privatization of part of portfolio, this scenario is where the 
government is heading, unless the transition process is halted as mentioned in above scenario. 
According to this scenario Riigi Kinnisvara AS would be the owner of the whole portfolio of real 
estates needed for the government, with only exceptions being some military objects that need to 
be governed by special subsidiaries. In this case Riigi Kinnisvara would collect rents from its 
clients, government subsidiaries, and in turn invest in properties, maintain them, organize all 
public tenders needed to keep up the portfolio, engaging private sector where needed with 
services. According to this scenario the process of handing over the properties to Riigi Kinnisvara 
AS would come to an end by 2022. 

5.1.4 Sale & Leaseback 

According to this scenario a government would, similarly to previous scenario, hand over all the 
properties to Riigi Kinnisvara AS, which would then improve them by making all the needed 
investments. The scenario is different from previous however, in that general purpose properties, 
after being through an investment program, would be sold to private investors and then leased 
back. This is also one scenario that has been discussed in government sector so it was also 
included in a research made by a group of Tartu University’s researchers, as one scenario. If the 
total portfolio of a government after optimization is ca 1,8 mln m2, then approximately 0,4 mln 
m2 out of this would be the amount sold to private investors and leased back. 

5.1.5 Securitization 

This scenario has been added by the author. According to the author’s knowledge this has not 
been discussed as an option on a government level. However, given the role that securitization has 
played in real estate globally in recent decade, it seemed not only interesting, but important to 
include it as one scenario to be compared with others. According to this scenario, similarly to Sale 
& Leaseback scenario, the government’s subsidiaries would hand over all their properties to Riigi 
Kinnisvara AS, which would put the properties through investment program. Similarly to Sale & 
Leaseback scenario the government would then privatize this part of the portfolio that could be 
considered as general purpose properties. Only at this time the privatization would be carried out 
in a different way. The general purpose properties, after being through an investment program, 
would be lifted in a special purpose vehicle (SPV) and then, based on that specially created entity, 
securities would be emitted to wide range of investors on capital market that give those investors a 
right for the cash flow for a certain period of time. In this case the investors would be financial 
investors, ideally also big institutional investors like Estonian pension funds who have so far had a 
lack of instruments available to invest in Estonian economy (because of the thinness of Estonian 
capital markets). Maintenance of the properties would then be outsourced either from Riigi 
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Kinnisvara AS or from third party, investors buy only cash flow and don’t engage in managing 
properties directly.  

5.2 The model described 

The tool used to build the model is MS Excel 2010. The model occupies all together 5 Excel 
sheets, with one sheet for each scenario (4 scenarios) plus input/simulation data sheet. Sheets with 
scenarios occupy approximately 500 rows and 31 columns each. Each scenario consists of the 
exactly same blocks: key variables, ownership & economization of total government real estate 
portfolio, transaction flow with private investors, governmental real estate investment program, 
Riigi Kinnisvara AS (RKAS) activities, Subsidiaries activities, private investors’ activities and 
finally total government sector view. One scenario’s sheet is presented in table Table 5-3 below. 
 
Table 5-3. The model’s scenario’s sheet with main blocks 

 
 

As stated above, for each scenario the blocks are the same. However, in a Status Quo scenario, 
there is “nothing going on” under private investors’ activities block, because there is no sales to 
private investors going on according to this scenario. The Excel relations drive only zeroes there 
in that case. 
 
Key variables block’s main purpose is to “translate” the input data given in the input/simulation 
sheet, so that the calculations in other blocks would be easier. For example given the growth rate 
of rents and the rent in the beginning of the period in the input sheet, the key variables block 
calculates rents for each year to come, so these could be used in the following blocks as inputs. 
 
The block’s “Ownership & economization of total government real estate portfolio” function is to 
reflect the change of ownership of real estate, to keep track how many square meters of properties 
different parties own in different years. The following extract from the model presents the Sale & 
Leaseback scenario and reflects the property transfers in years 2014-2021. According to this 
scenario, by the end of 2021, the owners of the government used properties will be Riigi 
Kinnisvara AS with 1 366 312 m2 and private sector with 364 286 m2. Total amount of properties 
used will be somewhat less by the end of 2021 compared to 2014 due to economization of 
premises that the government has in mind. In practice it means that some properties will be sold to 
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private sector and not leased back. This economization is seen to be similar across all the 
scenarios. 
 
Table 5-4. The extract from the model: Sale & Leaseback scenario, transfer of properties 

 
 
The block “Transaction with private investors” reflects the private investors’ view of the cash 
flows from the properties, based on which the transaction price is calculated. The transfer of 
general purpose portfolio, according to model, is seen to be carried out within 7 years with first 
transaction being made in the end of 2015 and the cash flows of the transacted portfolio allocated 
to private investor starting from the beginning of next year. The following extract from the model 
reflects the first transaction. With the private investors’ view of cash flows classic NOI structure 
(Geltner, Miller, Clayton, & Eichholtz, 2007) is applied. The transaction price is then calculated 
with Excel’s NPV function based on the NOI figures, which the author finds, is reasonable way to 
calculate the transaction price because this approach is in practice widely used among real estate 
investors, especially with cash flow generating portfolios. The extract reflects the first transaction 
only, but the same is done with all seven transactions with the last transaction taking place in the 
end of 2021. 
 
Table 5-5. Extract from the model. Sale & Leaseback scenario, transaction flow with private 
investors, transaction 1 (the years will follow after 2021 in the model up until 2043). 
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The block “Governmental real estate investment program” reflects the plans of the government to 
significantly improve its properties over the years to come. In scenarios there can be basically two 
options: either the investments are made by Riigi Kinnisvara AS or by governmental subsidiaries. 
In Sale & Leaseback scenario all the investments will be done by Riigi Kinnisvara AS. In Status 
Quo scenario, however, large part of the investments will be made by government subsidiaries and 
some amount by Riigi Kinnisvara AS. 
 
Table 5-6. Extract from the model. Sale & Leaseback scenario, governmental investment 
program, investments made by Riigi Kinnisvara AS (the investment program continues to 
2023). 

 
 

The block “RKAS’s activities” reflects Riigi Kinnisvara AS’s renting activities. The structure of 
the cash flows is similar to that used with private investors’ view – a classic NOI approach. Only 
this time there is no transaction price. One extract from RKAS activities is presented here. In the 
model there are four for each type of portfolios that RKAS holds: not improved GPP (general 
purpose properties), improved GPP properties, not improved SPP (special purpose properties) and 
improved SPP. 
 
Table 5-7. Extract from the model. Sale & Leaseback scenario, RKAS’s renting activities, 
not improved GPP portfolio. 
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The block “Subsidiaries’ activities” reflects the ownership of portfolio by Subsidiaries. In 
subsidiaries’ case they are users of premises themselves, so there is no renting out premises in this 
view, as it is the case with RKAS or private investors. Nevertheless, the same classic NOI 
structure is used here as well, because the cost side still occurs. Similar to RKAS’ activities block, 
there are four sub-blocks for Subsidiaries activities: not improved GPP portfolio, improved GPP 
portfolio, not improved SPP portfolio and improved SPP portfolio. In case of Sale & Leaseback 
scenario government subsidiaries year by year transfer their holdings of real estates to Riigi 
Kinnisvara AS, which will then make necessary investments and privatize part of the portfolio. 
The following extract from the model reflects GPP portfolio at subsidiaries’ hands, which 
decreases year by year and reaches zero by 2020. In Sale & Leaseback scenario, in similar 
manner, subsidiaries also hold SPP portfolio until it is completely handed over to Riigi Kinnisvara 
AS. Subsidiaries do not hold improved portfolio (neither GPP or SPP) of real estates in Sale & 
Leaseback scenario, because all the properties are handed over to Riigi Kinnisvara AS before the 
investment program will be carried out. 
 
Table 5-8. Extract from the model. Sale & Leaseback scenario, subsidiaries’ activities, not 
improved SPP portfolio. 

 
 

The block “Private investors’ activities” is in essence the sum over “Transaction flow with private 
investors” block, described above. It sums up the cash flows from all seven transactions/rental 
cash flows with private investors, thus creating the total private investors cash flow view. In this 
view the size of the portfolio accumulates over time, as transactions are made year by year and 
portfolios are acquired from Riigi Kinnisvara AS. In a similar manner cash flows from rental 
activities accumulate as well with annual PGI reaching 37 million euros by the year 2021. 
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Table 5-9. Extract from the model. Sale & Leaseback scenario, private investors’ activities 
(GPP portfolio, as only GPP portfolio is the one sold to private investors). 

 
 

Finally, the “Total government sector view” block reflects, as the name refers to, the total 
government sector cash flows. It is important to note here what is meant by the government sector 
here. Similarly to research made by the Tartu University’s group, the author employs government 
sector level cash flows to determine the best scenario. Government sector level incorporates both, 
government subsidiaries cash flows (the cost center from real estate point of view - the users) and 
government owned real estate company’s cash flows (revenue center, rents out the premises to 
governmental users). Some of those cash flows in effect are reflected on both sides (cost side and 
revenue side) and will effectively cancel out while summing all up. 
 
Table 5-10. Extract from the model. Sale & Leaseback scenario, total government sector 
view cash flows. 
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5.3 Simulation analysis tool used 

The author employed a program, an Excel add-in, called @Risk to run a simulation analysis on the 
model described in previous paragraph. @Risk is a program produced by Palisade Company and it 
enables its user to run a Monte Carlo simulation based on an Excel model. The author used @Risk 
6.2.1 Industrial Edition version with a student license. The program builds on Excel - it adds the 
toolset to the Excel’s toolbar. 
 
What @Risk program does essentially is that it exploits all the Excel relations that have been built 
in the model and through those relations it runs large number of so called iterations. With each 
iteration it changes the input variables randomly, but still within the set of limits previously given 
for parameters. For example it is possible to choose among different probability distributions for 
input variables as well as detailed features of the probability distribution, such as standard 
deviation. 
 
In this case the author used 10 000 iterations. It means, that the program ran through the model 
spreadsheets 10 000 times of different combinations of 59x4=236 (59 input variables for each 
scenario) input variables and in effect gaining 10 000 different NPVs for each scenario. With large 
enough number of iterations one gains the full possible range of NPVs, because the simulation 
tool combines input variables with each other in all possible ways. With outcome statistics, 
minimum, maximum, mean etc. NPV-s are given. Minimum NPV represents the case, where all 
the input variables happened to be the worst from the government’s budget perspective. However, 
this minimum is very unlikely to happen because there are very few combinations of inputs that 
result in such NPV. In further paragraph the histogram for each scenario is presented, which 
illustrate the probability distribution of NPV falling in one or the other part of the scale of all 
possible NPVs. 
 
The simulation analyses add value in different ways: 

• It is very often with the models, that it is hard to apply one exact static value for the input 
variables. In real life the inputs can vary depending on circumstances and on most cases 
they vary over time. Simulation analyses helps to take into account this variability by 
allowing the analyst to define the range for the input and the probability distribution for 
that range. 

• With simulation analyses it is possible to gain not only the static value of the output, in this 
case NPV, but the whole range of possible outputs. In effect it is possible to calculate the 
volatility of NPVs for different scenarios, which can be a very useful feature of the 
analyses. For example there can be cases where, even if mean value of NPV is higher in 
one scenario than in the other, when the volatility of the same NPV is much higher than 
with the other (the one with lower mean NPV) scenario, investor or decision maker might 
prefer more safe outcome with the NPV being lower by mean value, but falling in 
narrower corridor (having lower standard deviation). 

• Third, simulation analyses also works as a kind of validating tool for the Excel model built. 
As it runs through all kinds of possible combinations of different inputs, it effectively 
documents the outcomes for all these combinations via different statistics calculated after 
the simulation as well as visual tools created, such as histograms of the output, tornado 
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charts for sensitivity analyses etc. In effect, when all the statistics remain in the reasonable 
interval and visual tools do not show any awkward outcomes then it can be said with some 
confidence that the model does not include a major logic error. It does not, however, reveal 
more subtle false assumptions and/or relations. 

5.4 Input variables used 

In the following tables simulation analyses input variables are presented for all scenarios. The 
values visible in the tables are static values. The values with green background shading were 
included in the simulation. For each of those values additional (non-visible in the tables) 
simulation characteristics were applied. The author used triangular probability distribution for all 
input variables – it is recommended to use triangular distribution if the variable has rather concrete 
limits and the extreme values are very unlikely. For example normal distribution enables, although 
with low probability, but still, extreme values as well (basically there is no concrete max and min 
limit for normal distribution, as it is with triangular distribution). The usage of normal distribution 
would thus cause abnormally high volatility and min/max values for the output. 
 
Table 5-11. Input variables for Status Quo scenario 

 
 
Table 5-12. Input variables for RKAS scenario 

 
 
 

Status Quo

CF discount rate, % 5,15% Initial investments Various costs Grotwhs Rents Utilities

Market rents to GPP by RKAS, eur/m2 300 Utilities before inv, eur/month/m2 1,8 2014 2,72% 2,70%

GPP before investments 5 Relative cost if Subsidary invests, % 110% Economization with investments, % 30% 2015 2,72% 2,70%

GPP after investments 8 to SPP by RKAS, eur/m2 250 Maintenance costs, eur/m2/month 0,36 2016 2,72% 2,70%

SPP before investments 3 Relative cost if Subsidary invests, % 110% economiz. when RKAS owns, % 10% 2017 2,72% 2,70%

SPP after investments 5 Investor economiz. when Priv. sect. owns, % 20% 2018 2,72% 2,70%

Required rate of return, % Routine repair costs, eur/m2/month 1,67 2019 2,72% 2,70%

Deal costs (sales to inv), % 0% 2015 0,00% economiz. when RKAS owns, % 10% 2020 2,72% 2,70%

2018 0,00% economiz. when Priv. sect. owns, % 20% 2021 2,72% 2,70%

2025 0,00% Manag. (RKAS), relat. To priv. Sect., % 110% 2022 2,72% 2,70%

2028 0,00% Manag. (Subs.), relat. To priv. Sect, % 120% 2023 2,72% 2,70%

2035 0,00% CAPEX 2024 2,72% 2,70%

2038 0,00% by RKAS relat. To priv. Sect., % 110% 2025 2,72% 2,70%

Vacancy expectation, % 5% by Subsidiaries relat. to Priv. Sect., % 120% 2026 2,72% 2,70%

CAPEX expectation, eur/m2 2,50 CAPEX coef SPP in relation to GPP 75% 2027 2,72% 2,70%

Management (Private sector), % of EGI 3,00% 2028 2,72% 2,70%

RKAS

CF discount rate, % 5,15% Initial investments Various costs Grotwhs Rents Utilities

Market rents to GPP by RKAS, eur/m2 300 Utilities before inv, eur/month/m2 1,8 2014 2,72% 2,70%

GPP before investments 5 Relative cost if Subsidary invests, % 110% Economization with investments, % 30% 2015 2,72% 2,70%

GPP after investments 8 to SPP by RKAS, eur/m2 250 Maintenance costs, eur/m2/month 0,36 2016 2,72% 2,70%

SPP before investments 3 Relative cost if Subsidary invests, % 110% economiz. when RKAS owns, % 10% 2017 2,72% 2,70%

SPP after investments 5 Investor economiz. when Priv. sect. owns, % 20% 2018 2,72% 2,70%

Required rate of return, % Routine repair costs, eur/m2/month 1,67 2019 2,72% 2,70%

Deal costs (sales to inv), % 0% 2015 0,00% economiz. when RKAS owns, % 10% 2020 2,72% 2,70%

2018 0,00% economiz. when Priv. sect. owns, % 20% 2021 2,72% 2,70%

2025 0,00% Manag. (RKAS), relat. To priv. Sect., % 110% 2022 2,72% 2,70%

2028 0,00% Manag. (Subs.), relat. To priv. Sect, % 120% 2023 2,72% 2,70%

2035 0,00% CAPEX 2024 2,72% 2,70%

2038 0,00% by RKAS relat. To priv. Sect., % 110% 2025 2,72% 2,70%

Vacancy expectation, % 5% by Subsidiaries relat. to Priv. Sect., % 120% 2026 2,72% 2,70%

CAPEX expectation, eur/m2 2,50 CAPEX coef SPP in relation to GPP 75% 2027 2,72% 2,70%

Management (Private sector), % of EGI 3,00% 2028 2,72% 2,70%
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It is important to note, that although all scenarios have the same input fields, not all of those 
actually have influence on all scenarios. For example with Status Quo scenario, if required rate of 
return of investor is changed, then the NPV does not change, because in this scenario there are no 
private investors involved. Similarly, for example, when an input “Relative cost if Subsidiary 
invests” is changed in Sale & Leaseback or Securitization scenario, then NPV does not change, 
because according to those scenarios initial investments will be carried out by RKAS only. 
 

Table 5-13. Input variables for Sale & Leaseback scenario 

 
 

Table 5-14. Input variables for Securitization scenario 

 
 
The full set of simulation characteristics applied to all input variables are presented in the tables in 
appendix. It must be also explained, that with Investor’s section of inputs, namely required rate of 
returns, the years (2015, 2018, 2025 etc.) were deliberately picked the ones. The choice is based 
on the fact that securitization scenario has series of deals after every ten years. The author wanted 
to somewhat limit the number of input cells, and at the same time to make sure, that for 
securitization scenario possible change of required rate of return over time would be reflected in 
simulation analyses.  
 
For growth rates, for the same reason – to limit the number of input cells, first 15 years was picked 
for the input. When it comes to growth rates, then first years have always more influence and the 
later years less – especially with long time series as in this model (30 years) - this is because of the 
compounding effect. 

S&L

CF discount rate, % 5,15% Initial investments Various costs Grotwhs Rents Utilities

Market rents to GPP by RKAS, eur/m2 300 Utilities before inv, eur/month/m2 1,8 2014 2,72% 2,70%

GPP before investments 5 Relative cost if Subsidary invests, % 110% Economization with investments, % 30% 2015 2,72% 2,70%

GPP after investments 8 to SPP by RKAS, eur/m2 250 Maintenance costs, eur/m2/month 0,36 2016 2,72% 2,70%

SPP before investments 3 Relative cost if Subsidary invests, % 110% economiz. when RKAS owns, % 10% 2017 2,72% 2,70%

SPP after investments 5 Investor economiz. when Priv. sect. owns, % 20% 2018 2,72% 2,70%

Required rate of return, % Routine repair costs, eur/m2/month 1,67 2019 2,72% 2,70%

Deal costs (sales to inv), % 3% 2015 8,50% economiz. when RKAS owns, % 10% 2020 2,72% 2,70%

2018 8,50% economiz. when Priv. sect. owns, % 20% 2021 2,72% 2,70%

2025 8,50% Manag. (RKAS), relat. To priv. Sect., % 110% 2022 2,72% 2,70%

2028 8,50% Manag. (Subs.), relat. To priv. Sect, % 120% 2023 2,72% 2,70%

2035 8,50% CAPEX 2024 2,72% 2,70%

2038 8,50% by RKAS relat. To priv. Sect., % 110% 2025 2,72% 2,70%

Vacancy expectation, % 5% by Subsidiaries relat. to Priv. Sect., % 120% 2026 2,72% 2,70%

CAPEX expectation, eur/m2/month 2,50 CAPEX coef SPP in relation to GPP 75% 2027 2,72% 2,70%

Management (Private sector), % of EGI 3,00% 2028 2,72% 2,70%

SCRTZ

CF discount rate, % 5,15% Initial investments Various costs Grotwhs Rents Utilities

Market rents to GPP by RKAS, eur/m2 300 Utilities before inv, eur/month/m2 1,8 2014 2,72% 2,70%

GPP before investments 5 Relative cost if Subsidary invests, % 110% Economization with investments, % 30% 2015 2,72% 2,70%

GPP after investments 8 to SPP by RKAS, eur/m2 250 Maintenance costs, eur/m2/month 0,36 2016 2,72% 2,70%

SPP before investments 3 Relative cost if Subsidary invests, % 110% economiz. when RKAS owns, % 10% 2017 2,72% 2,70%

SPP after investments 5 Investor economiz. when Priv. sect. owns, % 20% 2018 2,72% 2,70%

Required rate of return, % Routine repair costs, eur/m2/month 1,67 2019 2,72% 2,70%

Deal costs (sales to inv), % 5% 2015 6,00% economiz. when RKAS owns, % 10% 2020 2,72% 2,70%

2018 6,00% economiz. when Priv. sect. owns, % 20% 2021 2,72% 2,70%

2025 6,00% Manag. (RKAS), relat. To priv. Sect., % 110% 2022 2,72% 2,70%

2028 6,00% Manag. (Subs.), relat. To priv. Sect, % 120% 2023 2,72% 2,70%

2035 6,00% CAPEX 2024 2,72% 2,70%

2038 6,00% by RKAS relat. To priv. Sect., % 110% 2025 2,72% 2,70%

Vacancy expectation, % 5% by Subsidiaries relat. to Priv. Sect., % 120% 2026 2,72% 2,70%

CAPEX expectation, eur/m2 2,50 CAPEX coef SPP in relation to GPP 75% 2027 2,72% 2,70%

Management (Private sector), % of EGI 3,00% 2028 2,72% 2,70%
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Current and expected rents input were acquired from the latest report for cabinet of ministries 
(Ministry of Finance of The Republic of Estonia, 2014), as well as analyses ordered by Ministry of 
Finance about the RKAS’s rents policies (Colliers International Advisors OÜ, 2013). 
 
Cash flows discount rate, 5,15%, was acquired from the similar analyses made by Tartu 
University’s work group (Kask, Lukason, Masso, Sander, & Varblane, 2011). The rate represents 
Estonian government’s borrowing rate. The same cash flow discount rate applies for all scenarios 
and this rate is not manipulated in the simulation analyses, but kept constant. The author also 
considered the possibility to apply different discount rates for different scenarios. This is because 
theory points to a direction that the appropriate rate of return should follow from the project’s 
riskiness, rather than from project owner’s overall cost of capital. However counterintuitive 
situation occurs with negative cash flows (as is the case in this research) – namely, even if it 
would be possible to identify different risk levels for different scenarios, then applying higher 
discount rate for the scenario with higher risk would result in that scenario to look better in terms 
of NPV. The author then decided to apply universal discount rate for all scenarios, as was also 
done in a similar study by Tartu University’s work group. 
 
Information about initial investment needs was acquired from latest report for the cabinet of 
ministries (Ministry of Finance of The Republic of Estonia, 2014). The same goes for CAPEX 
expectation and various costs section’s absolute numbers. The relative indicators of efficacy are 
all deducted from the survey made by Industry Commission (Industry Commission, 1996). This 
survey was introduced in the theoretical part of the thesis. 
 
Required rate of return data was acquired from the latest Newsec property outlook for Sale & 
Leaseback scenario (Newsec, 2013). The Securitization scenario’s required rate of return is a more 
complicated issue, because there is no data available for that. Theory points out that securitization 
should bring down financing costs, compared to traditional means of financing, due to specialized 
and well targeted investment products for different investment needs (segmentation of investment 
products). The author then made an assumption, that compared to Sale & Leaseback scenario’s 
financing costs (derived from Newsec report), the Securitization financing costs are lower. 
Namely, if the most likely value for Sale & Leaseback scenario’s required rate of return is 8,5 
percent, then for Securitization that is 6 percent, with maximum value 8,5 percent and minimum 
4,5 percent. However the deal cost is assumed to be higher in case of Securitization, as it is 
generally seen as much more juridical-intense than other forms of financing. 
 
For the growth rates two sources were used. For the short-term prognosis the latest report on 
economic prognosis from Estonian Ministry of Finance was used (Estonian Ministry of Finance, 
2014). And for the long-term growth prognosis the report created by European Commission’s 
body for economic affairs (Directorate-General for Economic and Financial Affairs of the 
European Commission, 2012) was used. An average, minimum and maximum values needed for 
the simulation analyses were deducted based on the data from these prognoses. An assumption 
was made that in the long term the rental growth, on average, equals with the GDP growth. 
However, with private investors’ related scenarios the growth input was let to be more volatile 
(see the appendix for more detailed view about input characteristics used). 
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For the general management cost estimate Commercial Real Estate Investments book was used 
(Geltner, Miller, Clayton, & Eichholtz, 2007). 

5.5 The main results of the Monte Carlo Simulation 

In the following table the main results of the simulation analyses are gathered. Following the table 
histograms of the simulations are also presented. The discussion and conclusions of the results are 
presented in the separate sub-paragraph below. 
 
Table 5-15. The main results of the simulation analyses 

 

Explanations to TOP three influential variables abbreviations: 
- CAPEX expectation – eur/m2/month 

- Relat. CAPEX S. v P. – relative CAPEX cost (%) when governmental subsidiaries make the expenditure relative 

to when private sector does it 

- Econ. on utilities – economization on utilities costs (%) once the portfolio has gone through an investment 

program (improvement of the buildings and their energy efficiency) 

- Relat. CAPEX R. v P. – relative CAPEX cost (%) when RKAS make the expenditure relative to when private 

sector does it 

- Utilit. cost abs – absolute utilities costs (eur/m2/month) before the investment program 

The following are histograms of the simulation analyses for all four scenarios. Histograms show 
the distribution of outcomes, in this case NPV in eur, and how do they fall in different areas of the 
scale (different bins). In this case histograms, presented below, consist of 10 000 values each, 

Status Quo RKAS Sale & Leaseback Securitization

Mean NPV, eur -3 371 329 000 -3 192 700 000 -3 263 615 000 -3 187 249 000

More negative relative to best, % 5,78% 0,17% 2,40% best

Left percenti le, 5% -3 622 397 000 -3 416 321 000 -3 480 081 000 -3 406 717 000

Right percentile, 95% -3 136 244 000 -2 979 545 000 -3 055 238 000 -2 977 294 000

90% results within amplitude, eur 486 153 000 436 776 000 424 843 000 429 423 000

Other statistics

St deviation 148 096 688 132 735 925 129 009 957 129 858 195

Minimum NPV -3 971 093 000 -3 759 468 000 -3 814 162 000 -3 645 662 000

Maximum NPV -2 846 007 000 -2 741 346 000 -2 777 711 000 -2 753 314 000

Mode NPV -3 388 256 545 -3 150 484 039 -3 208 586 422 -3 133 155 522

Median NPV -3 366 739 824 -3 189 527 429 -3 261 817 867 -3 184 211 999

Top 3 influencial  input variables

#1 CAPEX expectation CAPEX expectation CAPEX expectation CAPEX expectation

#2 Relat. CAPEX S. v P. Econom. on uti lities Econom. on util ities Econom. on uti l ities

#3 Econom. on uti lities Relat. CAPEX R. v P. Uti l it. cost abs Utilit. cost abs

Other information

Simulation program

License

Simulation Duration

Random # Generator

Number of iterations

Scenario

@RISK: version 6.2.1 Industrial  Edition

Student License

0:01:18

Mersenne Twister

10 000
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distributed into 126 bins (with the step of 10 mln eur). Each bin includes a certain number of 
outcomes (frequency number) with numbers being higher around the mean value of the outcome. 
 
Histogram is a good and informative visual tool to get a grip over general characteristics of the 
results. From histogram the range of total amplitude of an outcome can be read, as well as 
approximate mean and mode. By looking at the shape of the distribution (or frequency curve) the 
type of distribution can be implied (for example does it resemble a normal distribution, triangular 
distribution or something else) as well as skewness. Even approximate standard deviation could be 
implied from those graphs. 
 
 

 
Figure 5-1. Histogram of Status Quo scenario 

 

 
Figure 5-2. Histogram of RKAS scenario 

 
The histograms are constructed in a way that different scenarios can be directly visually compared 
because the bins defined for each histogram are exactly the same. For example it can be well 
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observed that Status Quo scenario has a “shifted” frequency curve compared to other scenarios – 
the whole set of outcomes fall to the left on the scale, compared to other scenarios, which means 
that the outcomes are more negative on average, which translates into less attractive scenario in 
this case. 
 

 
Figure 5-3. Histogram of Sale & Leaseback scenario 

 
Figure 5-4. Histogram of Securitization scenario 

 
What histograms do not show though, is how the output of the scenario is dependent on input 
variables. In the next paragraph tornado charts are introduced, which are good exactly for that 
purpose. 

5.6 The results of the sensitivity analyses 

@Risk program enables to perform a sensitivity analyses of an output value, which in this case is 
a net present value (NPV) of a scenario, in relation to input variables. The program ranks the input 
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values starting with the ones that have the highest influence on output value. The magnitude of an 
influence of input variable on the output is dependent on two aspects:  

• input variable’s inherent influence over the output, which is dependent on the model logic 
as it is built in Excel; 

• parameters given to the input variable with Monte Carlo simulation. The higher is the 
amplitude defined for input variable, the more it can have an effect on output variable. For 
example if there are two input variables determined for the model, which both have the 
same inherent influence, then the one with higher amplitude has more influence over the 
output. 

 
Visually effective way to present the sensitivity of an output in relation to input, and very often 
applied for that purpose, is via tornado chart. Below the tornado charts are presented for each four 
scenarios. The discussion and conclusion of the results are presented in a separate paragraph 
below. 

 
Figure 5-5. Sensitivity of net present value to input variables. Scenario: Status Quo 

 
Figure 5-6. Sensitivity of net present value to input variables. Scenario: RKAS 
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Figure 5-7. Sensitivity of net present value to input variables. Scenario: Sale & Leaseback 

 
Figure 5-8. Sensitivity of net present value to input variables. Scenario: Securitization 

 
As it can be seen from the tornado charts, the most influential input over all scenarios is the 
CAPEX expectation. Next ones in terms of influence are somewhat different for scenarios, but 
inputs related to utilities’ costs are clearly present in the top of all charts. It can also be noted, that 
there are both types of input present in the top: inputs expressed in absolute terms (such as 
eur/m2/month) as well as relative input variables (expressed in percent). Further discussion and 
analyses is carried out in the following chapter. 

6. Analysis of the results 

6.1 Net present value and volatility of scenarios 

According to the results of the study Status Quo scenario stands out as the least attractive of four. 
The remaining three scenarios are very close to each other in terms of expected mean NPV. 
Securitization has the best (least negative) mean NPV with RKAS scenario being almost the same 
– only 0,17% difference. Sale & Leaseback scenario has 2,4% more negative NPV value – also 
not far away from the best. And Status Quo remains 5,78% distant from the best. Even when 
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considering Status Quo result, the overall differences of mean NPV of the scenarios are not very 
different. On another hand, given the magnitude of real estate costs for a government, close to 6% 
difference still makes up very large amount of euros which is not insignificant. 
 
Having taken a look at absolute NPV-s it is interesting to see how volatile these NPVs are for each 
scenarios. This is something unique that simulation analyses has to offer compared to static NPV 
analyses. Somewhat surprisingly, Status Quo scenario stands out with the highest standard 
deviation while other three scenarios stand very closely to each other in these terms, with Sale & 
Leaseback and Securitization being essentially the same. 
 

 
Table 6-1. Standard deviations of scenarios 

 
To put standard deviation numbers a bit more in context it is useful to calculate the figure four 
times standard deviation divided by the mean NPV of a scenario. According to the definition of 
standard deviation 95,4% of the total outputs fall within the band of 4 times standard deviation. 
From the Table 6-1 it can be seen that those values are nevertheless very close to each other over 
the all scenarios. So we can say that with all four scenarios, 95,4% of all outputs are represented 
within the amplitude that equals 16-18% of  the mean NPV. It can be concluded that the standard 
deviations in relation to mean NPV stand very close to each other. 
 
Although the volatilities stand very close to each other it might be still interesting to discuss why 
has the Status Quo scenario somewhat higher volatility? Intuition would tell that Status Quo 
should perhaps have the lowest volatility, because there is no private sector involved and the 
market forces (market prices) are limited according to this scenario – only through a small part of 
the overall portfolio that RKAS already has in its balance sheet would market prices be introduced 
to the system. Moreover, the characteristics of the inputs, such as the growth of market rents, have 
been set in such a way, that for private sector scenarios (S&L and Securitization) the growth 
figures have higher volatility.  
 
There is no one clear answer to this puzzle. However, sensitivity analyses and tornado charts 
might offer a key to an answer. If we look at the top influential input figures then CAPEX cost 
variability dominates all scenarios. If we look more closely, CAPEX cost causes somewhat higher 
change in Status Quo scenario than it does in other scenarios. And if we look at the second most 
influential input for all scenarios, then in case of Status Quo scenario it is again CAPEX related 
input – namely, a relative CAPEX cost when subsidiaries make the expenditures. This relative 
CAPEX cost is expressed in percentage points and it relates to the “original” CAPEX cost value. 
The idea is that private sector is on average more effective driving down CAPEX cost, than public 
subsidiaries (due to incentives). What this all means is that while CAPEX cost is a powerful input 
for all scenarios, it is even more powerful for the Status Quo scenario – its power is somewhat 
amplified via relative CAPEX input, which raises the CAPEX costs for Status Quo scenario 

Scenario Status Quo RKAS S&L Securitization

Standard deviation (σ) 148 096 688 132 735 925 129 009 957 129 858 195

2 x σ 296 193 376 265 471 851 258 019 914 259 716 389 (68,2% values within band)

4 x σ 592 386 751 530 943 701 516 039 828 519 432 778 (95,4% values within band)

(4 x σ)/mean NPV 18% 17% 16% 16%
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compared to other scenarios. In short – the most influential input gets even more amplified in 
Status Quo scenario and therefore influences the output towards slightly higher volatility. 
 
Then the next question would be does that have a true reflection with reality? First thing to 
consider here is that we cannot ignore, that CAPEX costs, an investment costs in essence, are very 
important determinant in real estate management business. So it is probably true, that CAPEX is 
one of the key figures to look at. Second, on average the public sector is not that cost effective as 
the private sector (see theoretical part with rather representative evidence), which means that all 
other things being equal we should assume higher CAPEX costs in public sector. Continuing from 
here, if the absolute number of CAPEX cost is higher in public sector then even if the volatility 
characteristics applied to this figure are the same, the absolute volatility of CAPEX is still higher 
in public sector, because the base is higher. With higher absolute volatility in one of the most 
influential inputs, the overall output, an NPV, is of course more volatile too. As CAPEX truly is 
such a powerful determinant in real estate business we might end up in a situation where public 
sector solutions are more volatile than private sector solutions. To see that it can also be thought of 
a way that public sector mostly outsources its services (also building services). It is mostly 
through a public tenders. The tenders are governed with many rules, very often some of the 
competition is ruled out due to strict rules for the tenderers. It can be argued, at least in Estonian 
context, that public tenders turn out to be rather rigid as a process very often with no normal 
negotiations between parties, as they take place in private sector contracting situations. This 
rigidness can sometimes result in rather unexpected results – either too high or too low prices. 
 
While it is true, that market forces can cause high volatilities (stock market example), in other 
circumstances they can also bring stability. And vice versa – strict and rigid rules for tendering 
environment used in public sector might cause distortions in prices that might be expressed in 
higher volatility of an outcome. 

6.2 Determinants of goodness of a scenario 

Although some of the discussion about determinants of a goodness of a scenario is held in the 
discussion paragraph above, the discussion has been CAPEX centered, so it is useful to take a 
broader look at the results of the sensitivity analyses and tornado charts. 
 
In addition to CAPEX and CAPEX related inputs (observe the importance of “initial investments 
in SPP and GPP” in tornado charts, which are also in essence CAPEX costs, although separated in 
the model) what also stand out as an important input figures are utilities costs and the related 
inputs. The majority of the utilities costs are built up by the costs such as heating, electricity and 
water supply-sewage. Thus basically it is the energy efficiency that is also, next to CAPEX, a 
major determinant for the total output of a governmental real estate portfolio. It is very logical, 
because in Nordic countries the heating, lighting and cooling are among the largest costs for real 
estate owners and tenants. The majority of total energy consumption of the society is related to the 
energy consumed in and by the buildings. This is also why for example European Union has 
raised the energy efficiency issue up as a priority for the next budget period. 
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It is interesting that CAPEX and energy efficiency of buildings, which are the two sides of the 
same coin, both dominate the ranks of the influential figures in this model. They are two different 
sides of the coin because through CAPEX costs buildings can be renovated/reconstructed to be 
more energy efficient. If one goes up, the other goes down - the relation is rather straightforward 
without further need to clarify it. For the government the implication is that this “meeting point” 
of a capital invested and energy efficiency gained holds the major importance of the total 
outcome. And of course, this meeting point is a matter of optimal solution. Too high investments 
into one building or group of buildings draw the potential investments away from other parts of 
the portfolio. From some point additional measures, and investments, might not result in the 
attractive enough gain in energy consumption. There is no solution to offer here for that 
complicated optimizing task, as this is not the scope of this study. Financial analyses simply point 
out that this is something that should be planned with utmost care, because it has the power to 
highly influence the total outcome of the governmental real estate management costs.  
 
It is also interesting to note here that lately a tender was carried out by Riigi Kinnisvara AS, where 
the development of new office building for Estonian Statistical Bureau was ordered. The tender 
was carried out in a way that the developer had to offer the rent, which includes utilities. In other 
words, the developer was made responsible for energy costs of the building. This type of tender 
seems to have turned out with good results. Although there is no official data out there yet, the 
unofficial information confirms that the energy consumption has gone down significantly 
compared to other buildings. Nevertheless, it must also be considered that the latest winter was 
mild in most part. What this example says is that smart set of incentives can have a powerful 
influence on the outcome of the utilities costs. 

6.3 Incentives and scenarios 

Incentives are indeed a powerful thing to consider when designing governmental real estate 
management system. Incentives were discussed in the theoretical part of the study and incentives 
were also used in the model, in the form of incentive to economize (on various costs as well as 
investments, specified in the model). 
 
Broadly speaking, Status Quo scenario seems to be the most problematic when it comes to 
incentives. And this is, because the majority of the total governmental real estate portfolio would 
remain in the sphere of low-powered-incentives environment. In other words, the majority of the 
portfolio would be governed by various public institutions with no high-powered incentives to be 
as effective as they can. Problematic additions to that are the inability to gain economies of scale 
(because of fragmented portfolio management) as well as inability to accumulate competence. It is 
very hard to see how Status Quo scenario could result in the best outcome for the government. The 
model built in this thesis, confirms verbal arguments – the Status Quo scenario stands out as the 
least attractive scenario. 
 
The reason why there is a danger (hopefully small) of halting the reform and handing over the 
assets to Riigi Kinnisvara AS, are most probably at least partly related to status quo bias (not to 
mix with Status Quo scenario), described in the theoretical part of the thesis. Heads of various 
public institutions lack the motivation to make any changes to the system. They, personally and 
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perhaps also organisationally, don’t have much to gain from that – or at least this could be the way 
they see it. The second reason, directly related to that, might stem from the very principles of a 
yearly budget management. This will be discussed further in paragraph 6.1.5. 
 
If Riigi Kinnisvara AS scenario is considered, it has its own incentive problems. Although 
generally seen as much better than Status Quo scenario, and indeed the second best according to 
the model, some of the agency problems can arise in this scenario. With Riigi Kinnisvara AS the 
government has set a goal for the company to earn profit (even the form of juridical body chosen 
refers to that). It makes the governmental real estate management, as far as it is owned by Riigi 
Kinnisvara AS, much more effective arguably, compared to Status Quo scenario, because 
elements of market forces are introduced as well as elements of high-powered incentives for the 
organization and its managers. Moreover, with Riigi Kinnisvara economies of scale is achievable 
and the competence can accumulate. As of today Riigi Kinnisvara is indeed already seen as a 
rather strong competence center – the company is arguably relatively well managed and is able to 
attract talent in Estonia. In the model built here it was taken as assumption that Riigi Kinnisvara 
has the ability to push downs costs on investments as well as on maintenance and management of 
the portfolio, compared to Status Quo scenario. 
 
This however does not mean that things could not change. The dangers discussed in Agency 
theory point out effects such as management entrenchment, overconfidence and empire building. 
Management entrenchment can occur when there is not enough balancing power for the hands-on 
managers of the company. It can be indeed a problem for a large company in Estonian context, 
where competence accumulates over time with the position of managers also becoming stronger 
over time. At some point the supervisory board might not be able to keep the executive board in 
check. Moreover, supervisory boards of Estonian publicly owned companies are very often 
dominated by politicians, who often do not have the competence in the field. These board 
members might not be able to control the management effectively. While the supervisory board 
members are rotated over some period of time, the management board has not changed much over 
a long period of time. One solution to the entrenchment problem could be, in some time interval, 
one by one, to change the executive board members so that the knowledge and flow continues but 
there will be some cross-check within the management by new people routinely chosen for the 
positions. 
 
Another interesting and real issue is the empire building effect, which relates to excess cash effect. 
At some point managers of a big company might see it desirable for themselves to expand the 
company for the sake of size itself. The idea is not new, that it is more prominent to be a CEO of a 
large company than a small one and very often the compensation mechanism in one way or the 
other reflects the size of the company. So it boils down to personal incentives. With empire 
building the managers might start engaging in negative NPV projects, expanding the company in 
size but decreasing its profitability. It is related to excess cash flow effect through simple 
principle, that managers can only engage in new projects if they have financial resources to do so. 
The recommendations in this situation is not to keep excess cash in the company if there are no 
very concrete plans with it for the close future and/or moreover, take on financial leverage to the 
company that would discipline the managers with periodical payments while also raising a healthy 
amount of financial distress and going out of business threat. Riigi Kinnisvara, as of today, is 
already leveraged reasonably through bonds and bank loans, which is good in the light of this 
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theory. However, although the company has paid out some dividends every year lately, there is 
still a large amount of cash in the company as of 31.12.2012 (the latest report available). However, 
if the real estate reform goes on and the company has the obligation to make large investments, 
then large cash reserves might be justified. 
 
The incentives, related to agency costs and discussed above, are not incorporated into the model, 
because the author finds it difficult to do so. As of now those problems can be qualitatively 
discussed here, to give some perspective and side notes for the numbers produced by the model.  
 
What concerns the private sector involvement and the two scenarios related to that - sale & 
leaseback and securitization, they don’t exclude misaligned incentives too. The overall positive 
side of those scenarios is that more market forces is introduced in the public real estate 
management as well as more high-powered incentives. However, it must be noted that these 
effects can be somewhat limited with securitization scenario, because in this case the investors 
will be purely financial investors, not involving themselves in everyday management of the 
properties. The everyday management would in that case be either outsourced from Riigi 
Kinnisvara AS or from third party private sector company. If the latter is the case, then the 
securitization scenario resembles in many ways sale & leaseback scenario (with private sector 
presence simply split into two – the owners of the cash flow and the hands-on managers of 
everyday operations). Otherwise it depends on the contracts and incentives aligned in contracts 
between private investors (the owners of the cash flows via special purpose vehicle) and Riigi 
Kinnisvara AS.  
 
Another issue relating to the incentive alignment and the potential efficacy of the private sector 
presence is whether, in sale & leaseback deal, the new owners actually feel that they must compete 
on the market or not (on an ongoing bases after the deal is made). The question boils down to 
whether the government subsidiaries leasing the premises truly have the choice to move if desired 
or not. If they do, the competitive environment is present in a situation, if they don’t then there 
will be lack of it. This was also briefly discussed in the theoretical part of the thesis that private 
sector presence alone cannot make any wonders – private sector agents must be clearly put to an 
ongoing competitive situation, only then the desired effects of price pressure can be put to work 
for the good of the system. 

6.4 The results in the context of political influen ce 

There has been a debate in Estonia whether publicly owned companies are too politicized and 
have too many politicized members in supervisory boards. The debaters’ idea has been that the 
supervisory boards should consist more of specialists in the field so that they can actually advise 
the executive management or at least have a more critical stand about the decisions of 
management. The idea seems plausible, however with a small country like Estonia there is a 
problem also with experts. Experts in the field tend to be involved with some private initiative in 
the same field. Thus it is not necessarily a better solution if there is a businessman with vested 
interests sitting in the supervisory board and influencing strategic decisions. 
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Looking at those two ends of a scale, there have been more signs of problems with politicized 
boards than boards with strong unbalanced private vested interests. By politicized board the author 
does not only mean that there are mainly politicians sitting in the supervisory board – this alone 
would not be much of a problem. Politicized board as meant here is one step further – a board 
where one political party in one way or the other, directly through party-politicians or through 
party politicians plus some businessmen, controls a publicly owned company’s strategic decisions. 
Again, even this might not seem as a big problem, because in the end the owner of the publicly 
owned company is a government – and politicians are the ones who represent the government, so 
politicians represent the owner. It is also natural, that a party having won the elections and formed 
a coalition has a say in the strategy of publicly owned companies. 
 
However it seems that in a current state of political competition publicly owned companies 
somehow serve as a source of power for political parties and in some cases the supervisory boards 
of those companies are as a small battle grounds for political parties. While there have been some 
debates about taking for example Eesti Energia AS (Estonian Energy – a major Estonian Energy 
supplier), Tallinna Sadama AS (The Port of Tallinn) or Riigi Kinnisvara AS to a stock market, 
privatizing a stake in the companies and letting the equity float, those debates have not led to 
actions so far and the debate has subsided somewhere in the corridors of the government. The 
three companies mentioned are all more or less (Riigi Kinnisvara little bit less perhaps) strategic 
for Estonia. In the light of Ukrainian events, it might be argued of course, it is also somewhat 
justified not to sell the equities of these companies for national security reasons. 
 
To sum the discussion up, as of now and in the near future it is hard to see a major shift in terms of 
how the decision makers see the public companies. Thus it is also hard to see a radical 
privatization moves. Politicians are not ready to let go the power source that the full ownership of 
public companies give. And adding to that are of course the latest national security concerns. 
 
For these reasons the author does not see a possibility, at least in the nearest future, for either 
making a large sale & leaseback deal with governmental real estate assets nor shifting the same 
size portfolio to a special purpose vehicle and securitizing the assets’ cash flows. It can be said 
however that with securitization the ownership issue might be little bit less sensitive, because 
financial investors do not want to intervene in managing the assets, they just want to be served 
with periodic cash flows – it is a passive form of ownership. 
 
When looking at RKAS scenario there seems to be clear will politically for this to be carried out. 
That is also why this scenario was named as a base scenario in the description of scenarios – it is 
still most likely scenario to happen in the close future. The reason for the reform not going in the 
pace planned lies with various government subsidiaries and their decision makers, not with 
politicians. Although the pace is slower than planned, the reform still slowly moves on and 
perhaps after the latest report for the cabinet of ministries, politicians will exercise some of their 
influence and make things happen faster. In the light of this study continuing with the reform 
would be clearly preferred to a Status Quo scenario. 
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6.5 The wider budget system’s relations to real est ate reform 

As Lind and Lindqvist (2005) pointed out in their study about the realm of Swedish public real 
estate management reform that took place in the 1990s, it is very important to carefully think 
through the incentives of all parties. Part of their discussion concerned a very important aspect that 
weighs high in Estonian public real estate reform as well.  
 
Namely if one really wants to put the market forces to work, a privatization act must be 
counterbalanced by government subsidiaries’ heads greater right to make decisions about their 
budget. More concretely, they must have the right to rent the premises from another party if they 
desire, and to make shifts in their budget, for example, if less space is used and some financial 
resources are saved, the manager of the subsidiary has the right to use these freed-up resources 
somewhere else within their organisation, for example hire some more people. This change in the 
power over one’s own budget would help to achieve to things: first whoever is the landlord (a 
private investor or Riigi Kinnisvara AS), the landlord would feel the market pressure - if it does 
not provide competitive price his space might become vacant. Second, government subsidiaries 
would have the incentive to economize on the premises at use. 

6.6 The Estonian capital market 

It has been debated in Estonia that there is not enough national assets available for investors to 
invest in, that Estonian capital market is thin and weak. Those discussions grew in voice 
especially after some of the big companies, Swedbank among them (at that time it was 
Hansapank) left the Tallinn’s stock market. The weakness and relative inactivity of local capital 
market has also been one of the reasons why some people have raised the possibility of bringing 
some publicly owned companies to stock market, as discussed above. 
 
The discussion of capital markets has concerned Estonian pension funds too. As of now the 
overwhelming majority of Estonian pension funds’ money is being invested abroad. This is where 
the scenario of securitization becomes somewhat interesting. It would allow, once the securities 
have acquired necessary investment grade, for Estonian pension funds to invest more money 
domestically. Estonian pension savers would then effectively finance Estonian public real estate.  
 
The fact that real estate with its rather stable cash flows are attractive to pension funds is a known 
fact. For example one of the biggest Nordic real estate owner, Citycon, is in large part financed by 
various pension funds. Again, while pension funds like real estate, the real estate owners like 
pension funds too because of a stable and long-term financing. 
 
It is noted in the theoretical part, discussing the securitization process, that for this to be 
successful, an active secondary market is necessary. Estonian capital market cannot be categorized 
as active currently. It is a little bit of a question what has to be first – either a number of interesting 
investment products for Estonian investors to follow, or number of investors for the investment 
products to follow. 
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6.7 Disclaimer 

It must be noted that the author has not carried out an analyses of Estonian’s current legislation in 
the context of securitization – would it be feasible, under current legal accords to set up such a 
structure for financing public real estate. Nor have the author read any similar analyses made by 
someone else. The securitization scenario analysed here is based purely on financial basis and on 
general principles of securitization as a process. For example no tranching of cash flows has been 
used in the model. Tranching is a process of credit enhancement in essence, which allows part of 
the cash flows to be turned into more secure and stable ones, so that investment grade securities 
could be issued based on those and for example pension funds could be allowed to invest. 

6.8 Material for further studies 

It stems logically from the disclaimer above that one direction to study the matter further is the 
feasibility of securitization in Estonian context. Not only the legal feasibility, which is another 
field of study, but also financial feasibility. Would investors be interested in such a product – a 
securitized Estonian public real estate? Further, what would be the price level for such a products 
and would it be attractive for the issuer too? 
 
Incentives issue is another field, that definitely deserves further studies. To what extent it is 
possible to incorporate incentives into financial calculations and how smartly use for example 
Monte Carlo Simulation analysis tool to do that. 

7. Concluding remarks 

In this thesis four management scenarios in the context of Estonian public real estate portfolio 
were quantitatively compared in this study via two main steps: building a model with scenarios 
and then running a simulation analyses based on the model. The outputs of the scenarios were then 
compared and anlysed and put into Estonian political context. 
 
The four scenarios are: Status Quo, RKAS (Riigi Kinnisvara AS), Sale & Leaseback and 
Securitization. Status Quo represents the scenario where everything will be in the way things are 
now and the planned reform of handing the assets over to publicly owned real estate company will 
not be carried through till the end. RKAS scenario can be though of as the main scenario toward 
which there is a movement as of now, although not as smooth and fast as the government would 
have wanted. Sale & Leaseback scenario represents the design where, after all the assets are 
handed over to RKAS and put through an investment program, a part of those assets, namely 
general purpose properties, would be sold to private investors and then leased back to government. 
Securitization scenario is similar to the Sale & Leaseback scenario with the only difference that 
privatization takes place via lifting assets to a special purpose vehicle (SPV) and then emitting 
securities based on the cash flow of the assets so that the financial investors (like Estonian pension 
funds for example) would be able to buy the rights for these cash flows. The securitization, in 
essence, is collecting the net present value of the cash flows of a certain period in present period. 
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The simulation analyses outputs show that Status Quo scenario stands out as the least attractive 
scenario for the government. It has the most negative mean NPV (3,37 billion euros for 30 year 
perspective), plus slightly higher volatility compared to other scenarios. The other three scenarios 
turn out to be rather similar in their main characteristics. The NPVs of Securitization and RKAS 
scenario are almost the same with difference being less than 0,2 percent (3,19 billion euros). Sale 
& leaseback scenario differs from the best some 2,4 percent, which is also not a big difference. 
Overall volatilities of the scenarios are rather similar for all scenarios. Four standard deviations 
(representing 95,4 percent of all possible outcomes) make up the range of 520-590 million euros 
or 16-18% of the mean NPV which can be considered not very high. 
 
Given pure financial mathematics, securitization is the best scenario to go for. It has essentially the 
same mean NPV compared to RKAS scenario and slightly lower volatility. However the 
differences are really small between those scenarios. And differences are rather small compared 
with Sale & Leaseback scenario too. 
 
As described in a disclaimer, the author has not made analyses of feasibility of securitization 
scenario in Estonian legislation context. It is also not clear, given the passivity of Estonian capital 
market, whether the securities would have an active secondary market that would be required for 
the emission to be successful. 
 
A factor that possibly sets limits to privatization of public real estate portfolio, in the closest future 
at least, is political will to do that. From one hand it is due to political parties desire to control 
publicly owned companies for the political power’s sake. Another factor might also be a suddenly 
changed national security situation in the light of Ukrainian events. Public real estate in general 
can be considered a strategic issue for the government and with internationally turbulent times it 
might be a good idea to wait with the privatization. 
 
Political will seems to support the current idea of shifting all the assets to Riigi Kinnisvara AS. 
Hopefully this reform will be carried through and the status quo bias of public servants in various 
government subsidiaries will not dominate the destiny of a planned reform. The model exercised 
in this thesis ranks the RKAS scenario almost the best in monetary terms. In this light it is 
important to look at this scenarios as the most likely and the preferred one. 
 
However, there are threats related to RKAS scenario too, that could not be considered and 
calculated in the model, only discussed. These threats are related to agency theory. With Riigi 
Kinnisvara AS becoming ever more powerful once the assets are lifted over to its balance sheet, it 
must be taken care that some of the agency costs would not occur.  
 
Namely it is management entrenchment and empire building effects that could result in time 
being, even if no signs of them today. Management entrenchment can occur when there is no 
counterbalance to executive managers of the company on the supervisory nor any other level and 
the management starts mostly securing its own positions rather than developing the company 
further. Estonian system, where public companies’ supervisory boards are often filled with 
politicians and not experts in the field, might be somewhat prone for this to occur. However, to 
avoid that, a routine of one by one change of the executive management board over certain time 



 

 

71

 

intervals, should be exercised so that the executive board members help to keep each other in 
check even if supervisory board does not do so effectively.  
 
The empire building relates to managers starting make negative NPV deals in order to expand the 
company in size – because the size is generally seen as a matter of prominence in the management 
world, plus compensation package is usually related to the size of the company. In order to avoid 
empire building effect one way might be to avoid keeping excess cash in the company. Rather it 
should be paid out via dividends to the government. The other measure, already applied in Riigi 
Kinnisvara AS, is to take on reasonable amount of external financial leverage on the company. 
This would put the management under a healthy pressure and introduce some threat of going out 
of business and/or getting fired if the interest payments are not serviced properly. It would also put 
some additional oversight, by financiers, to the management of the company. 
 
To sum it up, Riigi Kinnisvara AS scenario seems to be both, a good one in financial terms and 
the accepted one in current Estonian political context. The government should definitely continue 
with the reform.  
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Appendixes 

Appendix 1. Evidence of economization with private sector involvement 

Table 1. Before and after studies 

Surveyor Year Service & Data Cost change 

Confederation of British 

Industry  (UK) 

1988 Various services; central government and 

National Health Service data 

-9% to -23% 

Walsh (UK) 1991 Various services; data from local governments +6% to -17% 

Walsh and Davis (UK) 1993 Various services; data from local governments +3% to -13% 

Citizen’s Charter (UK) 1995 Various services; data from central 

government departments 

-16% to -

33% 

Source: (Industry Commission, 1996) 
Table 2. Cross-Section studies 

Surveyor Year Service & Data Cost change 

Spanna (US) 1977 Waste collection; data from Monmouth 

County 

Average -

30% 

Savasa (US) 1977 Waste collection; data from nationwide 

survey of cities 

-9% 

 

Pommerehne and 

Freya(Switzerland) 

1977 Waste collection; data from 103 cities -20% 

 

Edwards and Stevensa (US) 1978 Waste collection; data from 77 cities -29% 

Kramer and Terrell (US) 1984 Social welfare services; data from San 

Francisco Bay Area local governments 

Not 

provided 

Stevens (US) 1984 Various services; data from Los Angeles 

district 

-27% to -

49% 

McDavida (Canada) 1985 Waste collection; data from nationwide 

survey of cities 

-29% 

 

Mehay and Gonzaleza (US) 1985 Law enforcement; data from 

California counties 

-9% to -20% 

Domberger, Meadowcroft 

and Thompson (UK) 

1986 Waste collection; data from local 

governments 

-22% to -

17% 

Audit Commission (UK) 1987 Various services; data from local governments -15% to -

25% 

Domberger, Meadowcroft 

and Thompson (UK) 

1987 Hospital services; data from hospitals -34% to -

22% 

Milne and McGee (UK) 1992 Hospital services; data from a regional health 

authority 

0% 

Szymanski and Wilkins (UK) 1993 Waste collection; panel data from UK 

authorities 

-11% to -

22% 

Source: (Industry Commission, 1996) 
Table 3. Case studies 

Surveyor Year Service & Data Cost change 

Savasa (US) 1977 Waste collection; data from the City of 

Minneapolis 

-13%i to +1% 

Berenyia (US) 1981 Waste collection; data from 10 cities -7% to -49% 
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Straussman and Fariea (US) 1981 Social services; data from Monroe County, NY Average -

31% 

Hartley and Huby (UK) 1986 Various services; data from local & health 

authorities 

+28% to -

68% 

Ascher (UK) 1987 Various services; data from Wandsworth 

Council 

-6% to -58% 

Pack (US) 1989 Various services; data from 15 cities & 

counties 

-5% to -50% 

Brimble (New Zealand) 1994 Various services; data from Dunedin C.C. Average -

15% 

Source: (Industry Commission, 1996) 

 

Appendix 2. Simulation input data 

   Name   Cell   Function   Min   Mean   Max  

  GPP after investments C6 RiskTriang(7;8;9;RiskStatic(8)) 7 8 9 

  SPP after investments C8 RiskTriang(4;5;6;RiskStatic(5)) 4 5 6 

  Deal costs (sales to inv), % C10 RiskTriang(0,025;0,03;0,05;RiskStatic(0,03)) 3% 4% 5% 

  GPP after investments C24 RiskTriang(7;8;9;RiskStatic(8)) 7 8 9 

  SPP after investments C26 RiskTriang(4;5;6;RiskStatic(5)) 4 5 6 

  Deal costs (sales to inv), % C28 RiskTriang(0,04;0,05;0,07;RiskStatic(0,05)) 4% 5% 7% 

  GPP after investments C42 RiskTriang(7;8;9;RiskStatic(8)) 7 8 9 

  SPP after investments C44 RiskTriang(4;5;6;RiskStatic(5)) 4 5 6 

  GPP after investments C60 RiskTriang(7;8;9;RiskStatic(8)) 7 8 9 

  SPP after investments C62 RiskTriang(4;5;6;RiskStatic(5)) 4 5 6 

  to GPP by RKAS, eur/m2 F4 RiskTriang(200;300;400;RiskStatic(300)) 200 300 400 

  Relative cost if Subsidary invests, % F5 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  to SPP by RKAS, eur/m2 F6 RiskTriang(200;250;300;RiskStatic(250)) 200 250 300 

  Relative cost if Subsidary invests, % F7 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  Deal costs (sales to inv), % F10 RiskTriang(0,065;0,085;0,1;RiskStatic(0,085)) 6,50% 8,33% 10,00% 

  2018 F11 RiskTriang(0,065;0,085;0,1;RiskStatic(0,085)) 6,50% 8,33% 10,00% 

  2025 F12 RiskTriang(0,065;0,085;0,1;RiskStatic(0,085)) 6,50% 8,33% 10,00% 

  2028 F13 RiskTriang(0,065;0,085;0,1;RiskStatic(0,085)) 6,50% 8,33% 10,00% 

  2035 F14 RiskTriang(0,065;0,085;0,1;RiskStatic(0,085)) 6,50% 8,33% 10,00% 

  2038 F15 RiskTriang(0,065;0,085;0,1;RiskStatic(0,085)) 6,50% 8,33% 10,00% 

  Vacancy expectation, % F16 RiskTriang(0;0,05;0,1;RiskStatic(0,05)) 0% 5% 10% 

  CAPEX expectation, eur/m2/month F17 RiskTriang(2;2,5;3;RiskStatic(2,5)) 2,00 2,50 3,00 

  

Management (Private sector), % of 

EGI 
F18 RiskTriang(0,02;0,03;0,04;RiskStatic(0,03)) 2,00% 3,00% 4,00% 

  to GPP by RKAS, eur/m2 F22 RiskTriang(200;300;400;RiskStatic(300)) 200 300 400 

  Relative cost if Subsidary invests, % F23 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  to SPP by RKAS, eur/m2 F24 RiskTriang(200;250;300;RiskStatic(250)) 200 250 300 

  Relative cost if Subsidary invests, % F25 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  Deal costs (sales to inv), % F28 RiskTriang(0,045;0,06;0,085;RiskStatic(0,06)) 4,50% 6,33% 8,50% 

  2018 F29 RiskTriang(0,045;0,06;0,085;RiskStatic(0,06)) 4,50% 6,33% 8,50% 

  2025 F30 RiskTriang(0,045;0,06;0,085;RiskStatic(0,06)) 4,50% 6,33% 8,50% 

  2028 F31 RiskTriang(0,045;0,06;0,085;RiskStatic(0,06)) 4,50% 6,33% 8,50% 
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  2035 F32 RiskTriang(0,045;0,06;0,085;RiskStatic(0,06)) 4,50% 6,33% 8,50% 

  2038 F33 RiskTriang(0,045;0,06;0,085;RiskStatic(0,06)) 4,50% 6,33% 8,50% 

  Vacancy expectation, % F34 RiskTriang(0;0,05;0,1;RiskStatic(0,05)) 0% 5% 10% 

  CAPEX expectation, eur/m2 F35 RiskTriang(2;2,5;3;RiskStatic(2,5)) 2,00 2,50 3,00 

  

Management (Private sector), % of 

EGI 
F36 RiskTriang(0,02;0,03;0,04;RiskStatic(0,03)) 2,00% 3,00% 4,00% 

  to GPP by RKAS, eur/m2 F40 RiskTriang(200;300;400;RiskStatic(300)) 200 300 400 

  Relative cost if Subsidary invests, % F41 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  to SPP by RKAS, eur/m2 F42 RiskTriang(200;250;300;RiskStatic(250)) 200 250 300 

  Relative cost if Subsidary invests, % F43 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  Vacancy expectation, % F52 RiskTriang(0;0,05;0,1;RiskStatic(0,05)) 0% 5% 10% 

  CAPEX expectation, eur/m2 F53 RiskTriang(2;2,5;3;RiskStatic(2,5)) 2,00 2,50 3,00 

  

Management (Private sector), % of 

EGI 
F54 RiskTriang(0,02;0,03;0,04;RiskStatic(0,03)) 2,00% 3,00% 4,00% 

  to GPP by RKAS, eur/m2 F58 RiskTriang(200;300;400;RiskStatic(300)) 200 300 400 

  Relative cost if Subsidary invests, % F59 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  to SPP by RKAS, eur/m2 F60 RiskTriang(200;250;300;RiskStatic(250)) 200 250 300 

  Relative cost if Subsidary invests, % F61 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  Vacancy expectation, % F70 RiskTriang(0;0,05;0,1;RiskStatic(0,05)) 0% 5% 10% 

  CAPEX expectation, eur/m2 F71 RiskTriang(2;2,5;3;RiskStatic(2,5)) 2,00 2,50 3,00 

  

Management (Private sector), % of 

EGI 
F72 RiskTriang(0,02;0,03;0,04;RiskStatic(0,03)) 2,00% 3,00% 4,00% 

  Utilities before inv, eur/month/m2 I4 RiskTriang(1,62;1,8;1,98;RiskStatic(1,8)) 1,62 1,8 1,98 

  Economization with investments, % I5 RiskTriang(0;0,3;0,4;RiskStatic(0,3)) 0% 23% 40% 

  Maintenance costs, eur/m2/month I6 RiskTriang(0,324;0,36;0,396;RiskStatic(0,36)) 0,324 0,36 0,396 

  economization when RKAS owns, % I7 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I8 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Routine repair costs, 

eur/m2/month 
I9 RiskTriang(1,503;1,67;1,837;RiskStatic(1,67)) 1,50 1,67 1,84 

  economization when RKAS owns, % I10 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I11 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Management (RKAS), % of private 

sector management costs 
I12 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

Management (Subsidiaries), % of 

private sector mangement 
I13 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  by RKAS in relation to Private inv I15 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

by Subsidiaries in relation to 

Private inv 
I16 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  Utilities before inv, eur/month/m2 I22 RiskTriang(1,62;1,8;1,98;RiskStatic(1,8)) 1,62 1,8 1,98 

  Economization with investments, % I23 RiskTriang(0;0,3;0,4;RiskStatic(0,3)) 0% 23% 40% 

  Maintenance costs, eur/m2/month I24 RiskTriang(0,324;0,36;0,396;RiskStatic(0,36)) 0,324 0,36 0,396 

  economization when RKAS owns, % I25 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I26 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Routine repair costs, 

eur/m2/month 
I27 RiskTriang(1,503;1,67;1,837;RiskStatic(1,67)) 1,50 1,67 1,84 

  economization when RKAS owns, % I28 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I29 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 
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Management (RKAS), % of private 

sector management costs 
I30 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

Management (Subsidiaries), % of 

private sector mangement 
I31 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  by RKAS in relation to Private inv I33 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

by Subsidiaries in relation to 

Private inv 
I34 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  Utilities before inv, eur/month/m2 I40 RiskTriang(1,62;1,8;1,98;RiskStatic(1,8)) 1,62 1,8 1,98 

  Economization with investments, % I41 RiskTriang(0;0,3;0,4;RiskStatic(0,3)) 0% 23% 40% 

  Maintenance costs, eur/m2/month I42 RiskTriang(0,324;0,36;0,396;RiskStatic(0,36)) 0,324 0,36 0,396 

  economization when RKAS owns, % I43 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I44 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Routine repair costs, 

eur/m2/month 
I45 RiskTriang(1,503;1,67;1,837;RiskStatic(1,67)) 1,50 1,67 1,84 

  economization when RKAS owns, % I46 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I47 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Management (RKAS), % of private 

sector management costs 
I48 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

Management (Subsidiaries), % of 

private sector mangement 
I49 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  by RKAS in relation to Private inv I51 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

by Subsidiaries in relation to 

Private inv 
I52 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  Utilities before inv, eur/month/m2 I58 RiskTriang(1,62;1,8;1,98;RiskStatic(1,8)) 1,62 1,8 1,98 

  Economization with investments, % I59 RiskTriang(0;0,3;0,4;RiskStatic(0,3)) 0% 23% 40% 

  Maintenance costs, eur/m2/month I60 RiskTriang(0,324;0,36;0,396;RiskStatic(0,36)) 0,324 0,36 0,396 

  economization when RKAS owns, % I61 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I62 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Routine repair costs, 

eur/m2/month 
I63 RiskTriang(1,503;1,67;1,837;RiskStatic(1,67)) 1,50 1,67 1,84 

  economization when RKAS owns, % I64 RiskTriang(0;0,1;0,2;RiskStatic(0,1)) 0% 10% 20% 

  

economization when Private sector 

owns, % 
I65 RiskTriang(0;0,2;0,4;RiskStatic(0,2)) 0% 20% 40% 

  

Management (RKAS), % of private 

sector management costs 
I66 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

Management (Subsidiaries), % of 

private sector mangement 
I67 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

  by RKAS in relation to Private inv I69 RiskTriang(1;1,1;1,2;RiskStatic(1,1)) 100% 110% 120% 

  

by Subsidiaries in relation to 

Private inv 
I70 RiskTriang(1;1,2;1,4;RiskStatic(1,2)) 100% 120% 140% 

 Category: 2014            

  2014 / Rents L4 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2014 / Rents L22 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2014 / Rents L40 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2014 / Rents L58 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2014 / Utilities M4 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2014 / Utilities M22 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 
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  2014 / Utilities M40 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2014 / Utilities M58 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2015            

  2015 / Rents L5 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2015 / Rents L23 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2015 / Rents L41 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2015 / Rents L59 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2015 / Utilities M5 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2015 / Utilities M23 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2015 / Utilities M41 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2015 / Utilities M59 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2016            

  2016 / Rents L6 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2016 / Rents L24 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2016 / Rents L42 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2016 / Rents L60 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2016 / Utilities M6 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2016 / Utilities M24 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2016 / Utilities M42 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2016 / Utilities M60 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2017            

  2017 / Rents L7 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2017 / Rents L25 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2017 / Rents L43 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2017 / Rents L61 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2017 / Utilities M7 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2017 / Utilities M25 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2017 / Utilities M43 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2017 / Utilities M61 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2018            

  2018 / Rents L8 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2018 / Rents L26 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2018 / Rents L44 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2018 / Rents L62 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2018 / Utilities M8 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2018 / Utilities M26 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2018 / Utilities M44 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2018 / Utilities M62 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2019            

  2019 / Rents L9 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2019 / Rents L27 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 
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2019 / Rents L45 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2019 / Rents L63 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2019 / Utilities M9 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2019 / Utilities M27 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2019 / Utilities M45 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2019 / Utilities M63 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2020            

  2020 / Rents L10 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2020 / Rents L28 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2020 / Rents L46 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2020 / Rents L64 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2020 / Utilities M10 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2020 / Utilities M28 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2020 / Utilities M46 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2020 / Utilities M64 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2021            

  2021 / Rents L11 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2021 / Rents L29 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2021 / Rents L47 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2021 / Rents L65 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2021 / Utilities M11 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2021 / Utilities M29 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2021 / Utilities M47 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2021 / Utilities M65 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2022            

  2022 / Rents L12 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2022 / Rents L30 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2022 / Rents L48 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2022 / Rents L66 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2022 / Utilities M12 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2022 / Utilities M30 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2022 / Utilities M48 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2022 / Utilities M66 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2023            

  2023 / Rents L13 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2023 / Rents L31 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2023 / Rents L49 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2023 / Rents L67 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2023 / Utilities M13 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2023 / Utilities M31 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 
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  2023 / Utilities M49 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2023 / Utilities M67 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2024            

  2024 / Rents L14 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2024 / Rents L32 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2024 / Rents L50 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2024 / Rents L68 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2024 / Utilities M14 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2024 / Utilities M32 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2024 / Utilities M50 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2024 / Utilities M68 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2025            

  2025 / Rents L15 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2025 / Rents L33 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2025 / Rents L51 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2025 / Rents L69 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2025 / Utilities M15 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2025 / Utilities M33 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2025 / Utilities M51 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2025 / Utilities M69 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2026            

  2026 / Rents L16 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2026 / Rents L34 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2026 / Rents L52 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2026 / Rents L70 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2026 / Utilities M16 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2026 / Utilities M34 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2026 / Utilities M52 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2026 / Utilities M70 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2027            

  2027 / Rents L17 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2027 / Rents L35 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  
2027 / Rents L53 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2027 / Rents L71 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2027 / Utilities M17 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2027 / Utilities M35 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2027 / Utilities M53 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2027 / Utilities M71 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 Category: 2028            

  2028 / Rents L18 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 

  2028 / Rents L36 RiskTriang(0;0,0272;0,1;RiskStatic(0,0272)) 0,00% 4,24% 10,00% 
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2028 / Rents L54 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  
2028 / Rents L72 

RiskTriang(0,02448;0,0272;0,02992;RiskStati

c(0,0272)) 
2,45% 2,72% 2,99% 

  2028 / Utilities M18 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2028 / Utilities M36 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2028 / Utilities M54 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

  2028 / Utilities M72 RiskTriang(0;0,03;0,1;RiskStatic(0,027)) 0,00% 4,33% 10,00% 

 


