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1 Introduction 

Over the last decade, a new trend has emerged in the fund industry. Adding a second level of funds is 

becoming increasingly common among asset classes such as real estate, hedge funds or mixed-assets 

funds. Under perfect market conditions, there is no need for any fund structure. As a consequence, 

adding a second level of funds on top of an existing fund with direct investments would not be 

welfare increasing, either. An adequate portfolio management on the first level would already lead 

to an efficient investment pool (as would be the case even without any funds). Apparently, any 

theory of multi-level fund structures has to begin with an analysis of the features of simple fund 

designs. Once the benefits of funds (due to imperfections) have been analysed, the question arises of 

whether there are some practical or theoretical limitations to the first level which necessitate a 

second level. One kind of such limitations which is the focus of this paper is defined by funding 

regulations of the European Union regional policy. They limit the investment horizon for so called 

Urban Development Funds (UDFs) mostly on a regional level. Therefore, a second level of funds – the 

Holding Funds (HFs) – may be added to diversify and create an efficient investment pool. Starting at 

this point, this paper helps to identify the advantages (and disadvantages) of multi-level fund 

structures in general by gathering information from the existing literature and analysing it in the 

context of transaction costs. By using simulation techniques for urban development investments 

through funds (UDFs and HFs), we are among the first to explore the benefits of such multi-level fund 

structures in this specific field.  

Before we start analysing the advantages of multi-level fund structures, we want to first concentrate 

on definitional boundaries connected to them. This is crucial, because the following terms are not 

always used uniformly. The first level of funds with direct investments in projects of one or several 

asset classes is usually denoted as funds in general or more specifically investee funds, target funds 

or subfunds, where the last one will be the representative in the next sections. For a second level of 

funds the descriptions fund of funds, umbrella funds, feeder funds or HFs are used in the literature. 

However, currently only fund of funds (FoFs) define a second level of funds in the proper sense, 

which are single managed investment vehicles with a portfolio of (sub-) funds as capital assets (see 

Brands and Gallagher, 2005). Umbrella funds are in contrast rather meant to describe a legal 

framework, where the investor can exchange his involvement within the subfunds of one specific 

investment company easily and cheaply (see Sauer and Barde, 2005). A feeder fund is also only a 

legal framework but with just one subfund (see Turner, 2004). The term holding fund (HF) is used by 

the European Commission for FoFs with special investment fields in, i.e., urban development or small 

and medium enterprises (see, e.g., “JESSICA HF Handbook” – European Investment Bank and 

European Union Regional Policy, 2010). Nevertheless, an HF is very limited in diversification at the 



4 
 

moment, justifying the claim that FoFs are the only funds from a real portfolio management point of 

view. However, we will demonstrate in the second part of the paper that benefits from a possible 

diversification on the HF level will be higher than additional costs for a normal range of investment 

amount and investors’ preferences. 

The paper is structured as follows. First, we will introduce the advantages and disadvantages of FoF 

structures in general named in the Literature (Section 2). Section 3 establishes the link between 

different investment designs – direct, funds, FoFs – and the respective transaction costs involved. 

One large part of arguments listed in the literature has a transaction cost background. So, the 

weighting of the additional transaction costs and the diversification benefits through the second level 

of funds depends on the specific characteristics of each investment decision and cannot be 

determined universally. Therefore, Section 4 to 6 address one special multi-level fund structure only, 

namely the support of European urban development. Section 4 introduces the investment design in 

this context and the current status of first and second level funds (UDFs and HFs). Afterwards, 

Section 5 describes a simulation technique that quantifies the increase in welfare through portfolio 

investments of both types. A Polish example for the final computation of the benefits through an HF 

and the monetary equivalent of its additional transaction costs completes the analysis (Section 6). 

Section 7 concludes the paper with some final remarks. 

2 Multi-level fund structures in the literature 

Under perfect market conditions, there is no need for any fund structure. In order to understand 

potential welfare gains from establishing funds it is thus essential to address market imperfections. 

Moreover, if one wants to justify FoFs, it must be shown that there are market imperfections which 

cannot be sufficiently resolved by simple single-layer fund structures. In this section, we briefly 

introduce the arguments for and against a second level named in the literature before considering 

their general validity in the next section. We analysed the literature on the advantages of seven types 

of multi-level funds – hedge, mutual, equity and real estate FoFs as well as feeder funds, umbrella 

funds, and HFs – from different sources (Strachman and Bookbinder (2010), Nicholas (2004), Sauer 

and Barde (2005), Carretta and Mattarocci (2009), Brands and Gallagher (2005), Weidig et al. (2005), 

Englisch (2005), Turner (2004), and the JESSICA HF Handbook). We structured the mentioned 

benefits in groups of access, know-how transfer, administration, manager remuneration, and 

portfolio management with several subgroups for each of them. The results are listed in Table 1. 

>>> Insert Table 1 about here <<< 
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Access-related issues such as, e.g., the avoidance of too high minimum investments for small-scale 

investors as well as too low maximum investments for large-scale investors, better information on 

subfunds and access to already closed funds mainly arise for hedge and real estate FoFs. The know-

how transfer from the FoF manager to the investors is named in the context of real estate FoFs and 

HFs. Administration benefits primarily occur for umbrella funds, which is in line with its definition. A 

reasonable and rewarding management fee is mentioned for hedge and equity FoFs. The advantages 

from portfolio management divide into two categories: diversification strategies as well as the 

resulting performance enhancements. Diversification via different first level fund investment 

strategies and managers are widely represented in the literature for several types of second level 

funds, but also the mere augmentation via the number of funds/assets seems to be interesting for 

some investment fields. Outperforming the benchmark or market is only mentioned for hedge FoFs. 

Diversification leads to reduced risk properties and thus we found this advantage in some sources. 

The uncomplicated change of the strategic portfolio orientation is beneficial for an investor in second 

level funds, as he does not need to rebalance every asset, but can simply exclude some funds with a 

specific strategy.    

>>> Insert Table 2 about here <<< 

The establishment of a second level is not always just advantageous, but may also cause drawbacks. 

However, this topic is less covered by the analysed literature (see Table 2). It names some detriments 

such as the doubled monitoring costs for the additional layer of funds from an administrational 

perspective. The missing adaptability to an investor’s specific needs, the rather benchmark-tracking 

characteristics of second level funds and the dependence on subfunds are examples for the negative 

consequences of such a portfolio management. Transparency claims are occasionally connected to 

the selection of assets and subfunds as well as problems with not up-to-date and filtered data of 

subfunds. However, there is general consensus on the doubled management fees. Of course, this is a 

negative aspect, but these fees are acceptable if in turn the respective advantages dominate. This 

fact reveals the interdependency between the arguments just introduced and indicates the necessity 

of a systematic approach to evaluate the findings in the literature. As our aim is to analyse whether 

the arguments are generally valid, we embed the various advantages and drawbacks into the 

theoretical framework of transaction costs. We will first start out with a general analysis of fund 

structures as means of intermediation and come back to the specific arguments afterwards. At the 

end, we will demonstrate some limits for additional fees to cover transaction costs for an artificial HF 

in Poland. 
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3 Transaction costs and intermediation 

The analysis of a second level of funds is just an extension of the analysis on the benefits and 

shortfalls of a first level fund. Hence, we will start out by examining why a fund should be set up on 

the first level to intermediate. The basis for the analysis is the logic of transaction costs, which 

influences the decisions in complex investment environments. Afterwards, we will enlarge the 

arguments for a second level of funds.  

3.1 One level of intermediation – the classical fund investment 

A transaction in general is the process of exchange between two parties in different contexts, e.g. 

goods and services, monies or contracts. The consumption of resources during this process is covered 

by the definition of transaction costs. The benefits of the arising costs can be the direct receipt of a 

good or the expected later on added value of the money or the services connected to a contract. We 

will in the following concentrate on financial transactions in the context of funds. 

Assuming that the market under consideration consists of n direct investment possibilities and m 

investors without any funds results in m·n possible transactions as shown in investment design 1 in 

Figure 1. Each investor needs to contact and evaluate each direct investment individually to come to 

a portfolio decision with the respective actions of, e.g., transferring money and later on monitoring. 

>>> Insert Figure 1 about here <<< 

A fund is nothing else but an additional player which acts as an intermediary in a market. If only one 

fund is established that manages all direct investments, then the number of transactions can be 

reduced to m+n as demonstrated by design 2a. This is the minimum number of transactions possible 

and such a structure is thus beneficial for passive management, because the only aim is a broad 

diversification via the number of assets. In the situation of investment design 2a in Figure 1, every 

investor 1,…, m can invest in every asset 1,…, n through the fund with a lower number of transactions 

(for n > 2, m > 2). And as each transaction is connected to transaction costs, this could lower the 

overall costs. The circumstances which render such a design beneficial will be analysed in detail 

depending on the types of transaction costs in Section 3.3.  

A more complex design with first level funds is shown in investment design 2b, where j funds exist 

and each fund can invest in each asset. This would result in m·j + n·j transactions, which is higher 

than the number in investment design 1 for j ≥ (m·n)/(m+n). For example, if j equals m or n, the 

inequality is true. For lower values of j, there are some slight reductions in the number of 

transactions, but the difference is not that significant in comparison with the difference between 

investment design 1 and 2a. So, a setting with more than one fund is not transaction minimising and 
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cannot be superior to the establishment of only one fund, as investors face a similar selection 

problem as in a situation with no funds at all. However, the necessity of multiple first level funds may 

change if there are some restrictions for the investment of the funds (see design 2c). The reasons for 

restricted investment universes will be clarified in Section 3.3. In such a scenario, the number of 

transactions is not easily fixable in general. In the specific context of design 2c in Figure 1 the number 

is m·j + n.  

3.2 Two levels of intermediation – the fund of fund investment 

Adding a second level of funds in design 2a would only increase the number of transactions by one 

for a one-to-one relationship between the fund and FoF without any advantages. Investment design 

2b is not further considered, because of the dominance of 2a. Thus, the establishment of a second 

level of funds could finally only be applied for design 2c. Hence, some kind of restriction (from, e.g., 

actively managed funds or funding regulations) for the subfunds requires the second level of 

intervention. An example for n = 2·j – denoted as design 3 – is given in Figure 2. Design 3 is 

minimising the number of transactions under the assumption of certain investment restrictions by 

combining the advantages of design 2a with those of 2c. As a by-product of this generic analysis we 

find that dual-layer fund structures, i.e. fund structures with FoFs, may be interpreted as a means to 

combine the advantages of actively managed funds (on the first level) with the benefits of 

diversification through passive management (on the second level) with a minimum number of 

necessary transactions. 

>>> Insert Figure 2 about here <<< 

In the following, the analysis of transaction costs will help to evaluate the advantages of design 2a in 

comparison with design 1 (Section 3.2). Afterwards, the restrictions of investment universes in 

Section 3.3 render the mixed form of design 2c beneficial. Finally, its extension to a second level of 

funds (design 3) is considered by applying the logic of transaction costs to the arguments for an FoF 

structure from the literature in Section 3.5. 

3.3 Types of transaction costs 

In order to decide whether the employment of a fund is beneficial, it is important to consider the 

types of costs for such investments connected to the respective transactions. The systemization and 

the resulting influences of intermediation of Table 3 are based on the findings of Breuer (1993). His 

general ideas are expanded to transaction costs arising in the context of funds for our purposes. 

The first category is denoted by T1 and describes volume independent costs which are not directly 

attributable to specific transactions. Representatives of such costs are those which arise when 
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someone starts investing in assets of a new field, because he needs to gain knowledge about the new 

environment first. Every market participant has those kinds of costs and thus the introduction of an 

intermediary (fund manager) simply adds a constant amount to the overall value of transaction costs. 

Comparing those costs for design 1 and 2a leads to an amount of mT1 and (m+1)T1 respectively. 

Hence, the introduction of a fund increases the overall costs by T1. 

The second category of volume independent costs is defined by those which are directly attributable 

to a transaction (T2), e.g., the information costs for a specific future investment. Every investor needs 

to get informed about each asset if there is no intermediary involved, which results in costs of mn· 

T2. For the case with intermediation via a fund, the costs are (m+n)·T2, because every investor needs 

information about the fund and the fund manager about all assets. Thus, a fund reduces the costs 

for, e.g., n > 2 and m > 2. Other combinations of market participants – depending on the specific 

number of investors and assets – might also render funds beneficial. The progressive saving 

multiplicator (namely m·n–m+n) to reduce T2 is shown in Figure 3. 

>>> Insert Figure 3 about here <<< 

The third category also describes directly attributable costs (T3), but this time they are volume 

dependent which means that they are, e.g., a function of the quantity of money transferred. If a fund 

is established, the intermediary interrupts the action and doubles the overall transaction volume. 

However, the fund manager bundles the money from the investors and condenses the process. 

Depending on the functional form of T3 this pooling can be beneficial for the overall costs per unit: a 

function T3 that is increasing at a decreasing rate can reduce the overall costs per unit, if the 

degression is strong enough to compensate for the interruption and the respective increase in the 

number of transactions. Nevertheless, for linear volume dependency, the overall sum of transfer 

costs would double with the introduction of a fund, and increase even more for progressively 

increasing cost functions. For financial transactions, we expect the overall amount of this cost 

category to be quite small, however, it will not be completely negligible. As is well known, in many 

cases funds charge fees that depend on transaction volume. If these fees are at least partially cost-

driven, the may serve as an indicator for T3 being of some practical relevance. 

Finally, the last category of transaction costs is only dependent on the total volume and costs are not 

attributable to the specific transactions (T4). This is at least partially true for any kind of hardware 

and software infrastructure necessary to manage portfolios. In contrast to T3, reducing the number 

of transaction relationships from n to 1 for investors due to the introduction of an intermediary does 

not reduce investors’ transaction costs of this type. Independent of the functional form of T4, the 
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influence is negative, as there is no possibility to compensate for them. However, we deem this 

overhead costs being relevant only to a very limited degree in the case of fund structures. 

The different classes of transaction costs typically arise distinctly in the four main phases of a 

transaction. The first phase comprises the general preparation, e.g., the knowledge gain in a special 

field. The most important component here is T1. This phase is followed by the search for a partner – 

the first selection of possible investments for our context. T2 is the most important component in this 

case. The next phase describes the negotiation process, which might be seen as the actual process of 

the investment decision. Again, T2 is most important here. The last step is defined by the phase of 

realisation. In the context of funds and asset investments this phase is the final transfer of money to 

the selected funds or assets. T3 and T4 are equally important in this last step. We classified volume 

independent transaction costs to be of the highest importance for fund investments. This is in line 

with the significance of T1 and T2 for the first three phases of transaction. In contrast, for fund 

investment, the final realisation is not the major part of costs, because there are only financial goods 

which need to be transferred and these are low-cost operations in contrast to the transfer of real 

goods. Therefore, we classified T3 and T4 to be of medium or even low importance in the context of 

fund investments. Hence, the advantage of funds mainly depends on the relationship between T1 and 

T2 for the respective investment decisions.  

The constant negative effect of T1 is based on the fact that there is an additional player in the market 

– namely the fund manager. In contrast, the positive effect of T2 is (in general) progressively 

increasing in m and n (see once again Figure 3). Assuming that there is a relatively high number of 

market participants, the positive effect of T2 dominates the negative effect of T1 and this often 

renders funds advantageous. In addition, the rather negative influences of T3 and T4 should not be a 

major argument against intermediation via funds, because the realisation phase is less important for 

financial goods. Finally, in a normal market environment with enough players, a fund structure as 

described by design 2a is superior to direct transactions as demonstrated by design 1. However, 

whether this structure results in actual benefits, needs to be verified on a case by case basis. 

3.4 Restrictions for direct investments of funds: the basis for FoFs 

It remains to be clarified whether the assumption of certain restrictions for the direct investments 

are justifiable and consequently design 2c further dominates the advantages of design 2a. We see 

the following reasons for limited investment universes of funds: 

 Special knowledge requirements, 

 Uncertainty-based restrictions, 

 Institutional regulations, 
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 Conflict of interest. 

First, the knowledge needed to initially analyse and further monitor investments can be sector or 

geography specific, which renders specialized fund managers for the respective field beneficial. Such 

learning effects result in lower transaction costs within the universe of the fund manager and this can 

explain a reasonable negligence of other investment classes outside his scope. Second, portfolio 

optimization is very sensitive to the uncertainty of parameter estimation. However, a fund’s return 

distribution (the most important sensitivity driving aspect) is influenced by different factors, e.g., firm 

size (see Fama and French, 1993). To smooth fund performance, it can thus indeed be positive to 

restrict the investment universe to, e.g., firms of a certain range of size and thereby obtain more 

robust portfolio decisions. These two arguments (special knowledge requirements and uncertainty-

based restrictions) are in line with the work of Kacperczyk, Sialm, and Zheng (2005) which shows that 

concentrated portfolios have a better performance than more broadly diversified ones. Their results 

are based on the fact that fund managers who specify for a branch have informational advantages 

which render their investment decisions beneficial. Among others Fedenia, Shafer, and Skiba (2013) 

just recently confirmed these findings (for US securities). Third, institutional regulations can 

determine whether investments should have a focus in a region or sector. Examples are the 

European Union (EU) funding regulations, which set certain amounts of funding to be allocated 

within the respective geographic or thematic focus. These rules should ensure a distribution of 

funding to all investment fields and are thus reasonable from a societal point of view. Fourth, there 

can be conflicts of interest, which reduce the investment possibilities. Some potential fund investors 

might have preferences for, e.g., sustainability support or sin-stock punishment. This excludes some 

branches from their investment. 

As mentioned before, the first two reasons for the restriction of investment universes are valid for 

funds in general. If there exists any of these two restrictions, it is reasonable to invest in more than 

one fund as indicated in design 2c. This would render the second fund level beneficial if an investor 

wants to reduce the risk he has to bear when he is too much dependent on one sector or region. 

Nevertheless, the third point only holds true for funds connected to subsidy interventions from the 

EU or other institutions. This restriction is based on equality principles of social distribution of EU 

subsidies. In this case, investment design 2c can then serve to not to reduce the overall welfare due 

to lower level restrictions. The last argument also has a social (ethical) component, but from an 

individual point of view, because some investors simply do not want to support certain industries for 

matters of conscience. However, in this case of “conflict of interest”, a diversification via a second 

level fund such as demonstrated in investment design 2c will not be useful as the other assets are 



11 
 

completely excluded from their investment decision. So, we will not further consider this last aspect, 

but assume the existence of one of the first three restrictions. 

3.5 Advantages of FoFs analysed in a transaction costs environment 

Up to now, we evaluated several investment designs and came to the result that in an environment 

with restrictions, the employment of one fund per investment area might be advantageous. 

However, it remains to be clarified why a single investor should rely on a second level of funds 

(design 3) instead of diversifying the funds on his own (design 2c). As we have already pointed out, 

there might be an advantage of the introduction of an FoF if this fund is restricted to passive 

management and thus offers diversification potential while the funds on the first level are actively 

managed exploiting in particular learning effects and performance smoothing by investment 

restrictions. However, in the following, we want to revisit the collected arguments for FoF structures 

from the literature in more detail. We do so in order to relate them to our quite “generic” analysis of 

transaction costs arguments. To be more specific, our line of thought is based on the results from 

Section 3.3 on the decision between design 1 and 2a. For the sake of clarity, we will focus on the 

most important aspects only. However, the resulting interpretations are easily adaptable to all 

advantages and disadvantages of second level funds listed in Table 1 and Table 2. 

Does an FoF help to overcome barriers related to minimum investment? The first alleged advantage 

is that a minimum investment is required for an involvement in a fund. Hence if an investor has a 

relatively small amount of money available to invest in funds, he can select one or very few first level 

funds. This will not diversify his portfolio. However, an FoF collects money from several investors and 

can thus invest in more subfunds than would be possible if every investor stays on his own (see, e.g. 

Nicholas, 2004). If some of the transaction costs are not linear functions of the volume of the overall 

transaction (but, e.g., volume independent), a minimum investment is plausible, because otherwise 

the costs are too high in relation to the involvement. Such kinds of transaction costs are covered by 

T1 and T2 and are important for funds. Therefore, it is reasonable to assume that investors would be 

limited in their diversification of funds without an FoF. The demand of a minimum investment on the 

FoF level which corresponds to the sum of those from all subfunds would not be necessary for each 

investor as long as more than one investor hands his money over to the FoF. Of course, it would be 

appropriate to ask for a minimum investment defined as the part that each investor contributes to 

the minimum needed for the subfunds. Nevertheless, this amount would be lower for an individual 

investor than in the case without an FoF at all. Thus, we can confirm this advantage. 

Do economies of scale render FoFs a beneficial enlargement of fund structures? FoFs can provide 

human, capital and time resources (see Englisch, 2005) that work more cost effective compared to 
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the efforts that single investors in sum would make to come to portfolio decisions (see Nicholas, 

2004). However, the only useful FoF structure is passively managed. Hence, the extent of these 

benefits should be very small. Volume independent transaction costs (T1 and T2) decrease if they are 

considered per unit with increasing investment sums. This justifies the alleged economies of scale for 

those costs which are (in large parts) independent of whether one or a high number of shares are put 

into the respective subfund. Because T1 and T2 are highly relevant for funds, there is indeed potential 

for economies of scale on the FoF level. Nevertheless, literature does not see the required passive 

form of a second level and therefore overestimates this benefit. Furthermore, it should be noted that 

the same argument has already been posed with respect to a potential reduction of minimum 

investment requirements. This reveals the strong interdependencies among the advantages of multi-

level fund structures discussed in the literature. 

Does an FoF make an investor’s own portfolio management unnecessary? Strachman and 

Bookbinder (2010) point at the benefit of the non-necessity of a single investor’s own portfolio 

management. The investor does not need to invest into each subfund, but the FoF manager takes 

over this task. If an investor manages investments into j funds, he has j transactions with the 

respective costs. In sum the m investors have j·m transactions without consideration of the flows to 

the assets, whereas with an FoF there are only j+m transactions in the same framework. For those 

costs which are volume dependent (T3 and T4), the intermediation through an FoF even (slightly) adds 

costs. Nevertheless, the more important components of transaction costs (T1 and T2) are 

independent of the volume and thus occur only j times instead of j·m for the exchanges among the 

funds and the FoF compared to a situation with single investors only. Of course, the transactions with 

the investors and the FoF also produce costs, but as long as they sufficiently are low, the FoF 

structure is overall costs saving in comparison to an own (passive) portfolio management. 

Nevertheless, due to the passive management approach suitable for a second level fund, T1 and T2 

are less important than they are on the first level. If there are some restrictions on the first level, the 

fund of funds can broadly diversify through a passive approach and thereby render an investor’s own 

(passive) portfolio management unnecessary. Later on, we will demonstrate how to decide about 

this issue. Namely, we evaluate the benefits through diversification by the establishment of a second 

fund level in comparison to transaction costs related to this additional fund layer. Again, it should be 

noted that this argument is strongly related to the preceding two as they are all founded on the idea 

of economies of scale due to transaction costs that are increasing only on a diminishing scale. As a 

consequence, we are able to confirm these lines of reasoning, but at the same time, we also find out 

that all these arguments are founded on the same transaction costs arguments and therefore display 

different aspect of the same phenomenon. 
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Are appropriate FoF manager fees a benefit of FoFs? Weidig, Kemmerer and Born (2005) state that 

the second level produces additional, but appropriate manager fees which do not cancel out the 

diversification benefits. Nevertheless, all kind of fees should just be a reallocation of monies, but they 

do not describe additional costs. The manager takes over the tasks of interacting with the possible 

subfunds. Thus, these costs are shifted from the own level of the investors to the FoF manager level 

and instead of analysing the subfunds himself, the investor just pays the manager to conduct the 

same analyses. If there is competition in the market, it is reasonable to assume that the fees just 

correspond to the transaction costs caused by the delegation of portfolio management. Hence, 

management fees on their own should not be a criterion to evaluate the general benefits of FoFs. 

Summarizing, we saw that there is a lot of interdependencies between the advantages and that often 

the specific background is important to evaluate the overall situation. The same is true for the listed 

disadvantages. So, mainly the sum of T1 and T2 determines whether FoFs are welfare increasing for 

the investor or not. Nevertheless, the extent of T1 and T2 is much lower for passively managed funds 

which are the only reasonable type of second level funds derived from our analyses. The combination 

of many factors decides on the final benefit in each individual investment decision. Hence, we cannot 

draw a general conclusion without further assumptions. Therefore, we focus on one specific form of 

FoFs, namely HFs, and evaluate the decision problem for an example of two regional Polish UDFs and 

one HF in the remainder of the paper at hand. We will determine the maximum acceptable increase 

in the sum of transaction costs that still renders the HF beneficial. 

4 Urban development support through fund structures 

4.1 Urban development investment schemes 

As already mentioned, the idea of fund of fund investment in the specific form of HFs arose in the 

framework of European funding such as urban development support. Figure 4 shows the structure 

typically sketched in JESSICA related documents. At the top, the European Commission and its 

subdivision for regional policy, the DG Regio, can invest (mainly subsidies assigned to them in 

political Operational Programmes – OPs) via the national or regional managing authorities of the 

ERDF (European Regional Development Fund) in a HF or directly in several UDFs. The establishment 

of a HF is not necessary, it is only optional. Each UDF diversifies its investment in multiple urban 

development projects (the direct investments). They can take the form of equity, loans, or 

guarantees.  

>>> Insert Figure 4 about here <<< 
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With the idea of levering the subsidies by private and public investors, the scheme within the dashed 

lines is compatible to the investment and intermediation designs as introduced in Section 3.1 and 

3.2. The European Institutions somehow already diversify by being involved in a large number of 

UDFs and HFs. However, if they assign, e.g., subsidised loans to UDFs directly and some of them fail, 

other UDFs cannot transfer money to the failed ones. An HF could more easily adjust temporal 

imbalances in financing needs within several UDFs. Hence, the diversification effects would increase 

with HF consideration. Most other investors do not invest in a large number of UDFs, but only, e.g., in 

those close to their region. Thus, they have to make a decision among the illustrated investment 

designs (design 1, design 2c and design 3). The investor has to evaluate the advantages and 

disadvantages of each investment – direct, fund, or fund of fund. In the following, we will first 

analyse the literature on HFs and reveal the missing diversification in currently existing funds of this 

type. 

4.2 Justification of HFs by former and new arguments 

So far, we analysed FoF benefits in general. But we left out the most interesting part for urban 

development funding, namely the comparison of advantages and disadvantages listed in the 

literature with the “pros and cons” from the JESSICA HF Handbook in the last columns of Table 1 and 

Table 2. The table entries are most similar for hedge and real estate FoFs with HFs. This is plausible, 

because real estate investments are just a special category of urban development projects on the 

one hand. On the other hand, hedge funds are very complex and capital-intense investments. This 

fact equally corresponds to the nature of urban development projects. Thus, the specific background 

of these two kinds of FoFs seems to match the one of HFs most appropriately and may help to 

understand their advantages and disadvantages. Considering the details, we see that the alleged 

similarities between hedge FoFs and HFs are the economies of scale, the diversification of investment 

strategies, the due diligence of subfunds, the easy change of the portfolio and the monitoring costs. 

Comparing real estate FoFs with HFs reveals that the know-how transfer from the higher level 

manager to the fund manager or investor is relevant as well as economies of scale and the 

diversification via investments in different strategically orientated subfunds. The only disadvantage 

named in the Handbook and the Literature on FoFs in general (here: hedge FoFs) is the additional 

monitoring costs and the connected due diligence.  

We found some other “pros and cons” in the JESSICA HF Handbook not mentioned in the other 

sources. Among them is the rather peculiar notion of a potential generation of interest payments 

which are at the HF manager’s disposal as long as he did not invest the money into subfunds. 

Concerning the drawbacks, the handbook states that an HF would add less value if the expertise on 

urban development financing exists on the other levels. This aspect is strongly linked to the smaller 
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impact if urban investment strategies for projects have already been set and if subfund structures are 

already active in the market. Those disadvantages named in the handbook clearly reveal the current 

focus on organisational benefits through an HF and not on diversification issues, which we identified 

in Section 3.2 to be the most important aspect if it comes to the justification of FoF structures. 

Hence, we think that, if we compare HFs with the two probably most similar types of second level 

funds, it is obvious that the potential of such a higher level in the context of urban development is 

not recognised yet. Although a number of HFs has been established in the last few years, their nature 

is rather of an organisational kind and diversification is more or less out of relevance, as we will see 

in more detail in the following. 

4.3 The current situation of HFs for urban development: no diversification 

Even though HFs could have a great potential by diversifying among subfunds (UDFs), the currently 

existing HFs reveal a different picture. We analysed 21 calls for expressions of interest from 16 

JESSICA HFs of 10 European countries1. 

>>> Insert Table 4 about here <<< 

Table 4 shows the respective reference number of the call, the country, the level (country or region), 

the amount of the call in national currency and in euro, the number of UDFs for the call, the number 

of lots as well as the number of OPs. UDFs are the subfunds which can be set up to strengthen urban 

development for one or multiple regions. The money from one or more OPs can be put into one UDF, 

but the amounts from one OP can be invested for the respective geographical scope only. The 

geographical division of a UDF can be set in different ways (described as lots) by either summarizing 

multiple OP regions or by even further splitting their scope. The first finding to be noted is that the 

number of UDFs is very low with a value in the range between one and three funds when adding up 

multiple calls for one HF. In some cases the number remains open. Second, we see that the number 

of lots and OPs is high for some HFs, which leads to a fragmentation, as amounts from one OP or lot 

need to be invested in the respective geographical scope only. Of course, the fragmentation is an 

attempt to diversify geographically (or rather distribute equally), but this sets restrictions to the 

optimal allocation of funding which might not be overall welfare increasing. In some regions, projects 

might not be ready for implementation, yet. Thus, the money could be temporarily invested in other 

                                                                                                                     

1 Available online at http://www.eib.europa.eu/products/jessica/eoi/index.htm. 
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regions. This is not possible with such strict constraints. In addition, some HFs have a clear thematic 

focus such as, e.g., the London Green Fund which should take forward energy efficiency and 

ecological waste management in the greater London area. Selecting such a restrictive orientation for 

an HF leads to less project/UDF choices and thus higher risk due to lower diversification possibilities. 

In addition, our analyses showed that a second level of funds would only be value enhancing by mere 

diversification of funds so that a thematic orientation of the FoF is thus not necessary and would 

even reduce the possible benefits of the second level. This reveals that the advantages named in the 

JESSICA HF Handbook do not even fully occur in the current HF structures. We would for example 

question the strategy diversification for the London Green Fund, which only invests in one very 

specific branch of UDFs. In general, we only see the necessity of a thematic focus on the first level of 

funds as this can reduce informational asymmetries and thereby enhance the performance of the 

respective fund. However, the only plausible multi-level fund structure is the one demonstrated by 

investment design 3 with one single HF. Moreover, the advantage of an easy change in the portfolio 

does not seem to meet the practical criteria when there is only one UDF as subfund, e.g., for 

Scotland. This strategy even contradicts the diversification through the second level. 

In general, we can state that if the benefits of the second level funds are not achieved, the intended 

structure should be called into question. As the current structure is very new, we cannot assume that 

it has developed over time as a useful solution, even if it does not appear efficient from a scientific 

point of view. Thus, for such new topics it is appropriate to take an advisory role by suggesting 

solutions established in similar multiple-level funds and/or derived on the basis of theoretical 

implications. The diversification via a second level of funds due to restrictions on the first level might 

be the most promising advantage of HFs in the JESSICA context. However, it is obvious that there are 

transaction costs related to a HF as well. The weighing of these two aspects will be the focus in the 

following sections. We will set up an artificial HF and compare the improvement through 

diversification, measured as risk reduction, with possible extents of additional transaction costs. Up 

to a certain limit those costs can increase and the HF stays beneficial at the same time. 

5 Theory: Simulation of UDFs and HFs 

5.1 Definitions and Assumptions  

The most common form of UDF financing for projects at the moment consists of loans. Hence, the 

following reflections and analyses will focus on this financing type and the resulting credit portfolios 

only. However, the ideas are analogously applicable for equity or guarantees. Generally, the reason 

for diversification is risk minimization. For credit funds (and funds of funds) the risk is that several 
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urban projects are not able to make their payments and the respective credits default. If this 

happens to many credits of one fund the portfolio value decreases dramatically. A concentration of 

investments in one fund then leads to a significant decrease in wealth for the investor.  

For each loan, regular payments – the annuity – are part of the contract agreed in advance. These 

payments consist of two components, the interest payment and the piecewise repayment of the 

debt. The annuity is a constant amount with a decreasing interest and an increasing repayment 

component. The cash flows generated by the project under consideration need to be high enough to 

cover this regular constant debt service. As operating cash flows depend on the capital structure with 

the respective interest payments, this measure is not appropriate to cover the lenders’ point of view. 

Therefore, banks usually take the earnings before interest, taxes, depreciation and amortization 

(EBITDA) as a proxy for the cash flows available for credit related payments into account. For this 

reason, we will analyse the EBITDA as a cash flow description in the following. Equation 1 formalizes 

the restriction that EBITDAs should be high enough to cover the annuity with the help of the debt 

service coverage ratio (DSCRt, see, e.g., Finnerty (2013) for more details) for each time step t (less or 

equal to the maturity T of the credit).  

 SC t  
E IT At
Annuity

 ≥ 1     E IT At ≥ Annuity (1) 

The tolerance of few violations of (1) is individually regulated for each loan. In the following, we will 

set the barrier to no tolerance at all, i.e., one violation directly implies the total default of a credit 

without any recovery. Thereby, we assume that the EBITDA of each period covers the respective 

regular payment without any exception, i.e., we set a strict insolvency boundary. So there is no 

possibility for the project to refinance the annuity payment by former surpluses, because the project 

distributes its profits right away instead of accumulating it. Furthermore, there is no value recovered 

when a loan is prematurely terminated, which is a very strict insolvency assumption. These barriers 

could analogously be adapted to less strict insolvency boundaries, e.g., one or two periods of delay 

might be accepted and/or a certain recovery rate is defined. However, as several types of urban 

development projects are prone to market imperfections connected to informational asymmetries, 

the worst case consideration of insolvency as the most cautious approach seems appropriate. 

Thereby, we assume that fund managers are in general not able to determine whether a project will 

recover from a bad period or not and do thus not accept any delays in payments at all. This 

assumption might be relaxed for, e.g., thematically specified UDF managers (in accordance with 

Section 3.4) because they can more correctly estimate the probability of a rebound and the value of 

a recovery. The mathematical formulation of the first insolvency assumption leads to (2). 

   oan default     t   T  E IT At   Annuity (2) 
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The second insolvency assumption on the estimation of rebounds and remaining project value only 

influences the determination of loss. In the case of a default, the lost value reduces the portfolio 

wealth. However, the exact determination of recovery rates and the respective losses are not 

covered in detail here. As different urban development projects might be of a similar type or be 

carried out in the same region, success and failure are more or less correlated. This fact mainly 

determines the portfolio risk mentioned above. If one project in, e.g., one region fails, then the 

chances that another project also fails are high because of a common driving factor. Figure 5 

demonstrates this risk related to the development of the EBITDA and the annuity over time. 

>>> Insert Figure 5 about here <<< 

For the top illustrated paths, the development of the projects is uncorrelated. Therefore, the default 

of the lower project is independent of the success of the upper one. In such a case, the portfolio is 

naturally diversified. The other plot at the bottom reveals the contrary. In this specific example, the 

two paths are 100 % correlated. Hence, on the default of the first project follows the default of the 

second in the highlighted area. This kind of portfolio risk defines the focus for the remaining sections 

of the paper at hand. 

5.2 Simulation of UDFs and HFs portfolio risks 

For the simulation of portfolio risks on the first (UDF) or second (HF) level of funds, it is essential to 

realistically capture the movements of the EBITDAs over time. In finance and economics, the 

application of a Geometric Brownian motion (GBM) to simulate, e.g., asset or stock development is 

very common (see, e.g., Gerber et al., 2003). However, for our analysis, the cash flow consideration is 

dominant. But as the EBITDA is the main driver for the asset value, we focus on this part of the asset 

value development only and thus slightly deviate from the standard application. Hence, we compute 

the EBITDA for each project and each period. As the definition of a default intercepts early enough, 

namely in the first period where (2) is true, to prevent the EBITDA from falling under zero (which 

would not be possible to be simulated with a GBM), the consideration of EBITDAs by GBM is not 

critical.  

A GBM is a stochastic process with independence of the future development from the past or the 

current state. This means that deviations in the expected development – indicated by a drift rate – of 

EBITDAs over time are not dependent on the change in comparison to the EBITDA of the prior period. 

An example for two projects with EBITDAs E1(t) and E2(t), a correlation of ρ and an average drift μ1 

and μ2 as well as a standard deviation σ1 and σ2 of the EBITDAs has the stochastically influenced 

solution for the first time step t1 as shown in equation 3 (see, e.g., Sigman (2007) for more details on 

GBM). 



19 
 

E1(t1)   E1( ) · e
√t1σ1 11                                     +   1t1   

E (t1)   E ( ) · e
√t1 (σ  ρ   11 + σ  √1 ρ

  1 ) +    t1   
(3) 

This block of equations defines the EBITDAs E1(t1) and E2(t1) after the first period of the credit 

maturity, i.e., after one year. The first component of each equation – E1(0) or E2(0) – describes the 

start value of the EBITDA at the present point in time. The second part, i.e. the first part of the 

exponential function, models the correlated random values and the last part –μ1t1 or μ2t1 – adds the 

drift to the value development of the EBITDA. The correlated random variables are based on the so-

called Cholesky factorisation (see Dahmen and Reusken, 2007), which determines the coefficients of 

a linear combination of two or more random numbers depending on the (size of the) correlation 

matrix. With the help of this solution for E1(t1) and E2(t1) and further time step generated solutions 

for E1(ti) and E2(ti) with i = 2,…,T, it is possible to create stochastically driven correlated processes 

which satisfy certain realistic project specifications such as the average increase in value (measured 

through the drift rate). The formalised form of such a process for the two projects is shown in (4) as 

two sequences of EBITDAs. Plotting it for generated numbers would result in two (correlated) paths 

of single periodic EBITDA values similar to the top or the bottom representation of Figure 5. 

  E1( ), E1(t1), E1(t ), …, E1(T)   

  E ( ), E (t1), E (t ), …, E (T)   
(4) 

For each time step and project, we add up the positive difference of the EBITDA and the annuity to 

the final wealth of the fund. To correct for the difference in time, we compound the values by the 

average annual bond rate for Poland, namely 4%. However, so far, the result only is one single 

randomly created and realistically orientated EBITDA path per project and the corresponding 

terminal wealth at the end of the considered timeframe. The reliability of single paths is not high 

enough to base real investment decisions on it. Hence, a further commonly used method will serve 

to substantiate the outcomes. This method is the Monte Carlo simulation (MCS). It is often used in 

combination with the GBM for financial applications (see Glasserman, 2004). It describes a class of 

algorithms that create a random sample in order to numerically solve a problem which is impossible 

or very difficult to solve analytically. The algorithm runs a high number of simulation paths with the 

final result of a probability density (and distribution) for the fund wealth at the end of the timeframe 

which approximates the real unknown one. For a high number of runs, the law of large numbers 

applies. Therefore, the resulting density is a good estimator and may be used as the basis for the 

derivation of different properties of the solution, e.g., expected value calculations or risk 

assessments. Each run of the MCS applied here consists of the generation of one path for the EBITDA 

development per project (see equation 4) and the computation of the terminal fund wealth. 

However, as soon as the generated EBITDA value fulfils condition (2) for one time step, the loan is set 
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to default directly (see Section 5.1) and the project subsequently does not add any value to the final 

wealth anymore. After completion of all runs, the relative frequency of all realized wealth values 

defines the resulting density (and distribution) which is of interest for the evaluation of multi-level 

fund structures. A comparison of an investor’s final wealth of single investments in one randomly 

selected UDF on the one hand and for an alternative investment in an HF on the other hand reveals 

the advantages of an HF for urban development projects in the next section. 

6 Application: Simulation of a HF for Poland 

6.1 Simulation input: Data from the EIB JESSICA Evaluation Studies 

In order to evaluate the advantages of HFs exemplarily, we analyse the proposed urban development 

projects of the JESSICA Evaluation Studies for the two Polish regions Lodz and Masovia conducted for 

the European Investment Bank (see Deloitte, 2011a and 2011b). Those two studies contain the most 

detailed financial information on a relatively high number of projects. We extracted all financial data 

given in the studies and selected two UDF portfolios with all seven projects of each region for which 

data and information was fully available and usable. For the comparison with an HF investment, all 

14 projects were selected as one portfolio afterwards, which is in line with the passive management 

approach for the second fund level revealed in Section 3.2. We set the maturity to 10 years for 

comparability issues and the periods to one year like in the studies. After time and documentation 

adjustment of the data, we determined the forecasted annuity and EBITDA for each project i ϵ 

{1,…,14}. The annuity of each project is given and constant over time per definition. The start value 

Ei(0) for each project is automatically given as well. However, as the studies do not have any risk 

assessment and assume secure financial flows, we only take their forecasts as input for the 

simulation and randomise their development for any other time step different to the first one. More 

specifically, we extract an average annual increase of EBITDA between 0 % and 3 % for different 

projects as drift rate µi. A comparison of these rates with the International Property Database2 (IPD) 

information for Polish real estate investments reveals that the drift rates are close to those listed for 

different sectors, which are between 1 % and 2 %. In contrast, the extracted standard deviation σi for 

the project EBITDAs from the JESSICA Evaluation Studies unrealistically is zero. Therefore, we take 

the highest value from the IP  as cautious estimator, namely we set all σi to 10 %.  

                                                                                                                     

2 Available online at http://www.ipd.com. 
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The last input parameter to be derived is the correlation matrix of all projects. For each project, the 

studies contain a description on its components and aims. With the help of this information, we 

categorised the projects by country, region, their general type of project (building re-/construction, 

infrastructure, or public spaces re-/formation) and the respective subcategories. Those categories 

were selected to cover the considered project descriptions appropriately with respect to their 

differences and similarities. The resulting mappings are shown in Table 5. The first column contains 

the title of the project, the second the country (here: only Poland), the third the region, the next 

three columns the categories and the last three groupings of columns reveal the assignment to the 

respective subcategories. A value of 1 indicates that the corresponding feature is true for the project 

and a value of 0 reveals the absence of it. For each pair of projects, the respective two rows define 

the computation values for their correlation. However, the columns of Table 5 are a slightly 

shortened version of the overall correlation computation which includes all projects in the studies to 

have a more realistic range of possible project types. Therefore, the correlation coefficients actually 

are influenced by more subcategories. However, we eliminated those which are not relevant for the 

subgroup of the 14 projects in Table 5 for the sake of clarity. The other projects are not part of the 

artificially constructed portfolios, because their documentation of financial flows in the studies was 

incomplete. This inclusion of all suggested projects in the correlation determination causes the 

correlation coefficients to be slightly higher than they would be when considering the 14 projects 

only. By doing so, we again cautiously estimate a set of parameters. The general idea of approaching 

the correlation coefficients for project EBITDAs by the aforementioned categories implies that the 

EBITDAs are dependent on those categories. Thereby, we indirectly integrate the dependence on 

different driving factors, such as the industry or region, into the simulation of EBITDAs. Computing 

the actual correlations of the assigned properties for each pair of projects then leads to the 

correlation matrix for the 14 selected projects as shown in Table 6. Its rows (and columns) 

correspond to the same project order as was given in Table 5. Already at first glance, it is obvious 

that the correlations within one region (highlighted with light or dark filling) are much higher than 

between two regions. The exact average intra-regional correlation values of 0.51 for Masovia and 

0.57 for Lodz and the inter-regional value of 0.25 confirm this impression.  

Finally, all project specific input parameters have been extracted from the studies and the IPD. The 

next step consists of the consideration of the simulation outputs. 

6.2 Simulation output: Resulting portfolio risks 

As a first result, we will consider in Figure 6 the simulated paths for a UDF with all projects suggested 

for Masovia. Due to the high number of simulation runs realised, the figure only depicts the paths of 

a random selection. Otherwise, most parts would be completely black, because the total number of 
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runs is 1 million. Normally, there are seven projects which form part of the artificially constructed 

UDF for Masovia. Nevertheless, the scale of the loans is too different to be captured in one graph. 

Therefore, the figure only shows the development of five projects and each starts at a different range 

of the ordinate. This restriction only occurs for the graphical representation of the paths, the method 

itself and the resulting probability properties comprise all seven scales.  

>>> Insert Figure 6 about here <<< 

There are three features deriving from the inputs visible in this representation. First, the drift rate is 

very small because the paths belonging to each project remain on average close to the start value. 

This corresponds to a drift rate between 0% and 3% as extracted from the studies. Second, the 

deviation from the mean increases for higher scales of cash flows. This is in line with the assumption 

that the standard deviation is 10 % of the project EBITDA. Hence, the proportional standard deviation 

results in higher amounts for the upper projects. Third, the deviation increases over time. The 

determination of EBITDA development through GBM implies that the deviation of one value is 

calculated on the basis of the former time step value. Therefore, they add up over time, which results 

in the funnel-like shape.  

One further characteristic of the paths, which is not demonstrated in Figure 6 is the fact that there 

are always 5 (actually even 7) paths correlated as they describe the results from one single 

simulation run. One such set of 5 paths is individually listed in Figure 7. Per definition, the correlation 

is not constant among the projects. Hence, the parallelism of two paths is not all the same for each 

pair. However, the similarity in structure for some pairs of projects is obvious. All projects have a 

basis similarity because they are all in the same country and region, which both influence the 

correlation computation described above. Particularly, the peaks in time to maturity four occur in all 

listed paths in the figure. Such a peak could be the result of a positive external shock in the region. 

The consequence of these similar developments leads to the kind of portfolio risk introduced in 

Section 5.1 which is also visible in Figure 7 by the bundled default of two loans. In this credit portfolio 

– UDF Masovia – and simulation run two out of seven projects (of which five are depicted in the 

figure) have a DSCR < 1 once and therefore default. Having a broader project portfolio with lower 

overall correlations would lead to less correlated defaults as well.  

>>> Insert Figure 7 about here <<< 

The resulting discrete probability distribution for the final wealth of each portfolio from all runs and 

all seven projects is shown in Figure 8. The first striking characteristic is that the scales of the final 

wealth are different for the three investment opportunities. The HF has a maximum terminal wealth 

of nearly 200 million euro, the UDF Masovia has approximately 130 million euro and the other UDF 
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only has 70 million euro. Second, the distribution of wealth highly jumps near the maximum final 

wealth. This means that in the majority of runs no or always the same defaults occur. Before the 

maxima, the probability slightly increases over some possible outcomes.  

>>> Insert Figure 8 about here <<< 

Obviously, the overall wealth of a portfolio is not the same as the overall wealth of an investor. In the 

following, we assume that an investor has to decide whether to invest 1 million euro in either one of 

the UDFs randomly selected or in the HF. The share of each portfolio defined by an investment of 1 

million is the appropriate measure to compare the final wealth opportunities. A part of the 

distribution of the investor’s final wealth is demonstrated in Figure 9. 

>>> Insert Figure 9 about here <<< 

The figure only depicts the graphs for the probabilities between 0 and 0.1. This part of the 

distribution reveals the typical structure of investment decisions without any overall dominant 

solution. As the graphs of the three distributions intersect, the evaluation of the distribution of final 

wealth depends on the investor’s risk preferences which we will analyse in the next section.  

6.3 Interpretation 

In order to finally evaluate whether the second level of funds, namely the HF, is advantageous we 

have to relate the monetary equivalent of the value with diversification to the transaction costs 

maximum acceptable for the investment in an HF. Hence, we will determine the amount of 

transaction costs, measured as share of the investment, which is maximum acceptable if the risk is 

reduced through this passive diversification. Depending on an investor’s risk aversion, an appropriate 

utility function reflecting the decision maker’s preferences sorts the differences in the wealth 

probably available after the  maturity of the investment. The general constant relative risk aversion 

(CRRA) function (see Armitage, 2005) is formalized in (5). 

 (W)    {  

W1  

1  
    for      1

ln(W)   for     1

 (5) 

The parameter   ≥   denotes the investor’s degree of risk aversion and normally ranges between 1 

and 5 with the lower values reflecting light risk aversion preferences and the higher the value the 

higher the aversion for risky investments. For each possible final wealth Wj, with j being at maximum 

the number of different wealth levels – denoted as l – covered by the probability density obtained in 

the simulation, the utility U(Wj) is defined by (5). Equation (6) then determines the monetary 

certainty equivalent CE to the expected value of the final wealth. 
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 (CE)   E( (W))   ∑ pj (Wj)

l

j 1

 
(6) 

The factors pj thereby describe the probability of the respective final wealth obtained from the 

density.  The differences in the certainty equivalent (CE) of an investor’s expected utility for either 

the uncertain final wealth when investing in the HF or investing randomly in one of the UDFS 

measures the monetary increase in value through diversification and thus the maximum acceptable 

transaction costs in t = T for the second level of intervention. For the calculation of the CE for an 

investment in one of the UDFs, we slightly adapt the calculation from (6) to (7). 

 (CE  F)    .  E( (W  F  )) +  .  E( (W  F  ))  (7) 

By this equation, we account for the fact that the investor cannot easily evaluate which one of the 

UDFs he should choose. So, he randomly invests in one of the UDFs. Therefore, the CE needs to 

account for the fact that the investor has the chance of selecting the UDF of Masovia – UDF M – and 

has a chance of finally participating in the one of Lodz – UDF L. Finally, we compute the difference 

ΔCE of CEHF defined by (6) with CEUDF defined by (7) and put it into relation to the amount – I – 

initially invested with the results of ΔCE/I as demonstrated in (8).  

γ ΔCE/I 

1 4.76% 

2 8.51% 

3 11.76% 

4 14.40% 

5 16.40% 
 

(8) 

 

Already the smallest risk aversion assumed here, allows for transaction costs at time t = T of 4.76% of 

the investment. In this specific case, this rate more exactly corresponds to a monetary equivalent of 

47 582 €. The higher the risk aversion parameter  , the higher is the monetary equivalent of risk 

reduction through diversification. For   = 5, we have a rate of even 16.40%.  

In order to compare the results to actual transaction costs of passively managed funds, we need to 

take into account that (8) always covers a time frame of T years. Normally, fees of funds  are 

described by annual rates and they range between 0.15 % and 1 % of total fund wealth for passive 

funds. Therefore, we have to subtract the amount of the accumulated annual transaction costs from 

the final wealth for at least the maximum and the minimum of plausible transaction costs. We thus 

assume that fees need to be paid each year and the amount of these payments is defined by a 

percentage of total fund wealth set in advance (in our case a value between 0.15 % and 1 %). For our 

calculations, we sum up all T = 10 payments and consider the different points in time by accounting 



25 
 

for interest rate effects until the final time of evaluation T. The initial wealth serves as a proxy for the 

corresponding market value of all fund assets and is assumed to be the basis for the share of fees to 

be paid. This sum of compounded fees reduces the possible final wealth and thus the value for the 

determination of the CE for the HF. By this approach, we directly compare the benefits through 

diversification with the costs for the implementation through the HF. The values for CEUDF remain the 

same as before, as we only consider the additional fees due to the establishment of the HF. The 

resulting values for ΔCE/I in dependence of the investor’s risk aversion parameter   and the rate of 

transaction costs are shown in (9). 

ΔCE/I 

γ\costs 0.0015 0.005 0.01 

1 2.95% -1.26% -7.28% 

2 6.69% 2.46% -3.58% 

3 9.94% 5.69% -0.41% 

4 12.56% 8.27% 2.11% 

5 14.55% 10.20% 3.94% 
 

(9) 

 

Hence, we see that the overall advantage of the HF depends on the investor’s preferences and the 

extent of transaction costs for this second level of funds. For costs of 0.15 %, the relative CEHF is 

higher than CEUDF for all considered investors because ΔCE/I is always positive. However, this general 

benefit of the HF decreases for higher additional costs. For 0.5 % costs, the HF does not remain 

advantageous for investor preferences of   = 1. For 1 % costs, the HF is beneficial for very risk averse 

investors with   = 4 and   = 5 only. So, the lower the risk aversion, the lower is the maximum degree 

of transaction costs acceptable for the HF investment. 

Concluding, many computations lead to HFs being advantageous for the given transaction costs T1, 

T2, as well as T3 and T4 (if present) of the HF. Considering this sum in more detail reveals that there 

are internal shifts which favour low overall transaction costs. As elaborated in Section 3.3, the main 

drivers are T1 and T2, the volume independent costs. The reduction in T2 through a second fund level 

depends on the number of direct investments n and the number of investors m. For the Polish 

example, n is set to 14, but m remains unspecified. However, it is reasonable to assume that m > 2 as 

there should be ERDF monies, national and/or regional resources and other public and private 

investors coming together. Hence, n and m are both higher than two, the critical limit for reductions. 

This leads to a substantial range for increases in T1 that still render HFs beneficial for most 

investments. Nevertheless, the exact maximum transaction costs which still render the HF beneficial 

depends on the investor’s risk preferences. However, for risk averse investors and low ranges of cost 

shares, this barrier should by far not be reached.  
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As an extension of our approach and with respect to investment design 3 in Figure 2 it would be 

advisable to add all other (potential) Polish UDFs to the one HF constructed here. Thereby, the Polish 

HF would serve as a means for passive management intervention in addition to the restricted first 

level. Such a beneficial multi-level fund construction would help to attract a wide range of investors 

to level scarce public funds for urban development support. 

7 Conclusion 

This paper analysed the advantages of multi-level fund structures in general first and for urban 

development investments afterwards. The first part of the paper concentrates on literature findings 

for several types of second level funds. Those are evaluated by a generic approach for several 

investment designs and the respective types of transaction costs connected to the schemes. The final 

relationship of the advantages through diversification and the disadvantages due to possible overall 

increases in transaction costs depends on the exact decision problem of each investor and the 

considered investment universe. Therefore, the second part focusses on one specific field of second 

level funds, namely HFs for urban development support.  

The advantages and disadvantages named in the literature can mainly be explained by the same 

background: transaction cost considerations. Another important argument for a second fund level 

arises from diversification benefits for investment designs with restricted universes on the first level 

of funds. Such restrictions are plausible if, e.g., special knowledge requirements or institutional 

regulations are prevalent. The exact degree of changes in transaction costs on the one hand and 

diversification benefits (risk reduction) on the other hand determines whether a second level of 

funds is the right means of intervention or not. The answer to this question depends on the 

properties of the individual decision. 

For one decision environment – urban development funding in two Polish regions – we answered the 

question. With the help of this limitation in the investment universe, we were able to reveal the 

overall benefit of an artificially constructed Polish HF for several investment ranges and investor 

preferences. The reduction in default risks through diversification offers room for a range of 

admissible transaction costs that seem high enough to render HFs beneficial for potential risk averse 

investors in this field. The consideration of investment decisions between one randomly selected 

UDF and the HF as the basis for the diversification advantages is plausible, since there are 

informational asymmetries arising in several of the typical project types. As a final result, we would 

recommend that European Institutions should strongly enhance the establishment of HFs. As we saw 

in the Polish example, a HF is a useful tool to account for investors’ risk preferences in a decision 

universe that is as complex as urban development finance. The approach applied here is analogously 
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applicable for other countries and regions. However, we would be surprised if the results differ from 

those in this paper. Therefore, we would recommend that European institutions establish one HF in 

all Member States which then serves to passively diversify the existing UDFs. Only passive 

diversification offers the possibility of increasing welfare for risk averse investors by low ranges of 

transaction costs. At the moment, existing HFs are more or less administrational entities which do 

not exploit these advantages. But if those institutions want to attract other investors and thereby 

lever scare public resources, it is essential to change this situation. 

Finally, we want to briefly discuss the limitations of our analysis and the respective opportunities for 

future research. The two most critical assumptions of our approach are the definition of the 

insolvency event and the computation of the correlations. The former surely influences the benefit of 

an HF positively as the insolvency occurs quickly. However, for urban projects with high informational 

asymmetries, this might indeed be realistic. Generally, the lower the number of insolvency cases and 

the lower the related losses the less beneficial is an HF. But we only considered two UDFs, which is 

the very lowest case and it is reasonable to assume that the welfare gains through enhanced 

diversification increase with higher numbers of UDFs included in the analysis. Then, HFs would 

remain beneficial also for less strict insolvency definitions. This hypothetical statement could be 

tested in future research. The second assumption on the computation of the correlations for 

different projects also influences the results of the analyses. The lower the inter-UDF correlation 

sand the higher the intra-UDF correlations, the more important is an HF. We tried to apply a cautious 

approach for the determination of correlations. However, the exact degree of sensitivity remains to 

be clarified by future research. But again, the application of a second level fund for two UDFs defines 

the lowest possible case for diversification and the more different UDFs are included in an HF, the 

lower is the inter correlation and the higher is the intra correlation. This should render the HF even 

more beneficial for more UDFs. 
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Figure 1: Schematic investment designs with maximum one level of intermediation. 

 

 

 

Figure 2: Schematic investment design with two levels of intermediation. 
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Figure 3: Potential coefficient of costs reduction by intermediation. 

 

 

Figure 4: Multi-level fund structure for urban development support. 
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Figure 5: Credit portfolio risk for two uncorrelated (top) and correlated (bottom) projects with the same annuity. 

 

 

Figure 6: A selection of all simulated paths for the (artificial) UDF of Masovia. 
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Figure 7: A selection of 5 correlated paths generated in one single simulation run. 

 

 

Figure 8: Simulated probability density of the final portfolio wealth for the artificial UDFs and HF (left: UDF Lodz, mid: 
UDF Masovia, right: HF). 
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Figure 9: Parts of the simulated probability density of the final investor’s wealth for the artificial UDFs and HF (left at 
0.05: UDF Lodz, mid at 0.05: UDF Masovia, right at 0.05: HF). 
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Table 1: Advantages of multi-level fund structures. 
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Table 2: Disadvantages of multi-level-fund structures. 
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Table 3: Systematisation of transaction costs. 
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Table 4: Existing Holding Funds. 

 

Country Reference Holding Fund Level Amout of call

Amount 

of call 

(EUR)

Amount 

of HF in 

Mio EUR 

(2012)

# UDFs # Lots # OPs

Spain VP-1004 FIDAE Country 122 Mio EUR 122 128 2 10

Spain IR-899 JESSICA Holding Fund Andalucia Region 80 Mio EUR 80 86 2 1

Bulgaria VP-960 JESSICA Holding Fund Bulgaria Country 31 Mio EUR 31 33 2 2 1

Greece VP-959 JESSICA Holding Fund Greece Country 258 Mio EUR 258 258 10 6

Italy VP-1056 JESSICA Holding Fund Campania Region 64 Mio EUR 64 100 2 2 1

Lithuania VP-950 JESSICA Holding Fund Lithuania Country 20 Mio EUR 20 227 1 1

Lithuania IR-865 JESSICA Holding Fund Lithuania Country 54 Mio EUR 54 227 min. 3 9 1

Lithuania JESSICA Holding Fund Lithuania - sum Country 74 227

Czech Republic KB/VP-947 JESSICA Holding Fund Moravia-Silesia Region 480 Mio CZK 19 20 1

Poland VP-1005 JESSICA Holding Fund Mazovia Region 155 Mio PLN 37 40 2 1

Poland VP-963 JESSICA Holding Fund Pomerania Region 220 Mio PLN 53 57 1-2 2 1

Portugal K –94 JESSICA Holding Fund Portugal Country 130 Mio EUR 130 130 6 6

Italy VP-993 JESSICA Holding Fund Sardinia Region 66 Mio EUR 66 70 2 1

Poland VP-965 JESSICA Holding Fund Silesia Region 250 Mio PLN 60 60 1

United Kingdom K /VP–946 JESSICA Holding Fund Scotland Region 33 Mio GBP 40 56 1 1 1

Italy VP-964 JESSICA Holding Fund Sicily Region 53 Mio EUR 53 148 1 1 1

Italy K –9 9 JESSICA Holding Fund Sicily Region 90 Mio EUR 90 148 1 1 1

Italy JESSICA Holding Fund Sicily - sum Region 143 148

Poland IR-912 JESSICA Holding Fund Westpomerania Region 140 Mio PLN 34 33 1-2 2 1

United Kingdom VP-1068 London Green Fund Region 12 Mio GBP 14 113 1 1 1

United Kingdom IR-927 London Green Fund Region 50 Mio GBP 60 113 1 1 1

United Kingdom IR-893 London Green Fund Region 35 Mio GPB 42 113 1 1 1

United Kingdom London Green Fund - sum Region 116 113

United Kingdom IR-887 Northwest Urban Investment Fund Region 60 Mio GBP 71 114 2 2 1
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Table 5: Basis for correlation determination of the suggested urban development projects. 
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Otwock city Industrial Park/ Medico-Nuclear Cluster 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0

Piaseczno: Installation of solac collectors in the public buildings 1 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0

Piaseczno: Modernizatoin of the railway station in Paseczno 1 1 0 1 1 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0

Piaseczno: Replacement of street lighting in the city with low-energy lamps 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

Polfa Tarchomin S.A. (Warsaw): Warsaw Innovative Entrepreneurship Area 1 1 0 1 1 1 1 0 0 0 1 0 0 0 0 1 1 1 1 0

Warsaw City Hall: Adaptation of building for the catering purposes 1 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0

Warsaw City Hall - Adaption of building for the office purposes 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Łódź City Hall   evitalization of building “EC 1 South East (Se  a For) 1 0 1 1 0 0 1 1 0 0 0 1 0 0 1 0 0 0 0 0

Łódź City Hall   evitalization of urban buildings in the area of railway station – 

Łódź Fabryczna
1 0 1 1 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0 1

Lodz City Hall - Revitalization, modernization and adaptation of the 

postindustrial building for public purposes
1 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1

Piotrków Trybunalski City Hall   uilding of the Sport Gallery “ ugajskie  łonia” 1 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0

Piotrków Trybunalski City Hall  “Young Old City” 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 1 0 0

The Aflopa  eal Estates  td. (Pabianice)  Factory “Centre” – comprehensive 

revitalization of post-factory building
1 0 1 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0

Zgierz City Hall : Building of restaurant in the Waver House 1 0 1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0

Category Buildings Infrastructure SpacesRegion



41 
 

Table 6: Basis for correlation determination of the suggested urban development projects. 
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