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Loans versus Grants in the Context of Urban Development Funding 

First, we show the equivalence of loans and grants as 
a means of subsidizing urban development projects in 
a perfect capital market setting. However, with capi-
tal markets being imperfect, redeemable loans may 
serve as a credible commitment device in order to 
overcome problems of asymmetric information be-
tween public authorities and private investors and 
may also mitigate overinvestment problems for EU 
member states in their relationship to the European 
Commission. However, the more public authorities 
rely on redeemable loans, the higher the volatility of 
the monetary outcomes for public authorities. As a 
consequence, a more intense utilization of redee-
mable loans may eventually lead to increasingly vola-
tile tax necessities as a reaction to fluctuating payoffs 
for public authorities from financing urban develop-
ment projects. Such higher tax volatility might be wel-
fare destroying in itself and could counteract the pos-
itive role of redeemable loans in settings of asymmet-
ric information.  

Wolfgang Breuer, RWTH Aachen University
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1 Introduction 

JESSICA, the Joint European Support for Sustainable Investment in City Areas, aims at facilitating the uti-

lization of interim payments by Managing Authorities (MAs) from Structural Funds to invest in Urban De-

velopment Funds (UDFs) through recyclable and recoverable financial mechanisms, which include equity, 

guarantees and subordinated loans. In this way, it responds to the requests by Member States and the 

European Parliament to pay special attention to the need for renewal and/or regeneration of select ur-

ban areas. Thus, JESSICA provides new opportunities for the use of Structural Funds for the integrated 

development of urban areas, and allows a continuous availability of funds for revenue generating com-

ponents of urban renewal and development programs (see European Commission 2006). 

On the main idea of JESSICA, the European Commission observes: “Contributions from the European Re-

gional Development Fund (ERDF) are allocated to Urban Development Funds which invest them in pub-

lic-private partnerships or other projects included in an integrated plan for sustainable urban develop-

ment. These investments can take the form of equity, loans and/or guarantees.” However, an important 

argument made by the European Commission is that, owing to the revolving nature of the instruments, 

returns from investments are reinvested in new urban development projects, thereby recycling public 

funds and promoting the sustainability and impact of EU and national public money (see European 

Commission, 2012). 

From a theoretical point of view, a grant is nothing else but a special kind of loan with an interest pay-

ment of −100 %. As is well-known from the celebrated irrelevancy theorem first stated by Modigliani and 

Miller (1958) on perfect capital markets, all financing alternatives are equivalent. Therefore, the transi-

tion from a financing system based on grants to a system that relies on loans generates no welfare in-

crease on perfect capital markets. In particular, on perfect capital markets, there is no such thing as an 

advantage due to opportunities for revolving fund utilization via redeemable loans instead of simple 

grants. This irrelevancy conclusion holds true regardless of how public funds are raised: either by tax or 

by public borrowing, or even a combination of both measures. 

Nevertheless, in the presence of market imperfections, the utilization of loans may indeed be superior to 

the usage of grants in the context of urban development funding. In fact, we observe that public project 

financing is a credible signal to convince private investors of sufficient project quality. In order to do so, a 

certain minimum amount of investment by public authorities is necessary to make public authorities 

earnings sufficiently dependent on project success which in turn is determined by project quality. This 
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renders redeemable loans superior to simple grants due to the limited extent of the latter. Public author-

ities may have an informational advantage to private investors with respect to urban development 

funds. This is because they have to determine the extent of external effects of potential urban develop-

ment projects and when doing so they might – as a by-product – also learn something about monetary 

prospects of these projects – an information which is most relevant for private investors. 

In addition, there may also be an informational asymmetry between the EU member states or regions 

and the European Commission. In particular, there is an incentive for the member states or regions to in-

vest money passed over by the European Commission even if their overall net present value is negative, 

because this might be better than returning excess money to the European Commission. An adequate 

means against this overinvestment problem is to allow member states and regions to rely on redeema-

ble loans instead of simple grants for project support. Due to their higher interest rate, redeemable loans 

make it possible to invest ceteris paribus more in urban development projects than can be done by the 

sole use of grants. Thus allowing the member states or regions to invest more than necessary in projects 

of good quality prevents them from investing in value destroying projects to simply spend the money. 

Although redeemable loans may be favorable in certain ways, they also face some major problems. The 

volatility of monetary repayments to public authorities is increasing in the amount of public investment 

based on redeemable loans instead of grants. As a consequence of a more intense utilization of redeem-

able loans, tax volatility over time might increase and negatively affect overall welfare. 

Despite its high practical importance, there is very little literature on the decision problem of choosing 

grants or loans for urban development funding. Typically, the decision between grants and loans is dis-

cussed in the field of development finance (see e.g. Cohen et al. (2005) and (2007), Feeny and McGil-

livray (2002), Nunnenkamp et al (2005), and Odedokun (2004)). As is well known at least since 1964, this 

decision is irrelevant under perfect capital market assumptions (see Schmidt, 1964). This irrelevancy re-

sult is a direct implication of the celebrated irrelevancy theorem for financial decision making on perfect 

capital markets introduced by Modigliani and Miller (1958). Not very surprisingly, this irrelevancy also 

holds true for the choice between grants and loans for urban development funding when capital markets 

are perfect. It is thus necessary to take a closer look at market imperfections which may render the ir-

relevancy conclusion invalid. In order to do so, the literature on development financing is of only little 

help, as market frictions for this financing problem are comparable to those for urban development 

funding solely to a small extent. In particular, in the case of sovereign debt there are only very limited 

opportunities to sanction debtor misbehavior. Moreover, for urban development funding it is a constitu-
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ent feature that there is some kind of positive external effect why a subsidy by public authorities is nec-

essary. In addition, there are peculiarities regarding the organization of urban development funding in 

the European Union as a multi-stage approach. Hence, even if the decision of grants versus loans can be 

characterized as irrelevant for both the field of development finance und the field of urban development 

funding, there are differences when taking market frictions into account which imply that the special 

problem of urban development funding has to be examined on its own. The literature on this topic gen-

erally does not investigate this problem in a rigorous way. Indeed, most articles are written in an infor-

mal style (e.g., Eckhart and Reimold (2007) and Kolivas (2007)). Certainly, problems of asymmetric in-

formation are mentioned as a differentiating cause between loans and grants (see e.g. Leßmann et al., 

2008). However, without a more formal analysis, the transmission mechanisms at work remain unclear. 

The rest of the paper is organized as follows. In Section 2, we describe briefly the general decision prob-

lem we want to analyze. After this, in Section 3, we explain in detail the irrelevancy result for the deci-

sion between grants and redeemable loans on perfect capital markets and show the flaws of the practi-

tioners’ argument of repeated fund utilization. In Section 4, we first take a closer look at the conse-

quences of an asymmetric information distribution between public authorities and private investors. We 

derive (semi-) separating equilibria which distinguish between good and bad urban development pro-

jects. In order to so, redeemable loans are necessary. The second part of Section 4 then turns to the in-

centive problems due to informational asymmetry between EU member states or regions and the Euro-

pean Commission and demonstrates how the opportunity of redeemable loans for publicly financing ur-

ban development funds may mitigate them. Section 5 presents an example of how redeemable loans 

may increase tax volatility and argues that this may reduce overall welfare if adjustments of the tax bur-

den are causing transaction costs that are progressively increasing in the amount of taxation. Section 6 

concludes. 

2 The general decision problem 

In the following, we want to formally address the decision problem of the European Commission that 

strives to allocate money in two steps. In the first step, we look at various member states and secondly 

(via the member states’ allocation decisions) at certain urban development projects. As the funding allo-

cation of Structural Funds is very heterogeneous among the Member States, we have to simplify this 

funding allocation for our analyses. Hence, in the following we will consider the case where Member 

States directly allocate funding to urban development projects and the corresponding public authorities 

decide about project financing. Apparently, this is a simplification, but our results do not depend on this 
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and can be applied to all decision levels – regional, local – in the same way. In addition, for ease of expo-

sition we restrict ourselves to projects j that require an initial outlay I(j) at a time t and then generate 

monetary payoffs m(j) at time t+1 as well as certain external effects e(j) (also expressed in monetary 

terms). The initial endowment at time t = 0 of the European Commission is W and it is allocated to n = 1, 

…, N different member states with W(n) being the payment at time t = 0 to country n. Each country n then 

selects J(n) urban development projects for public investment. This decision process is depicted in Figure 

1. 

>>> Insert Figure 1 about here <<< 

Our main point of interest is how to invest public funds in different urban development projects. Let ( j)
publI

be the total amount that is publicly invested in project j. Then private investors have to contribute to 

project financing with an amount of = −( j) ( j) ( j)
priv publI I I . We denote with (j)

privi the interest rate required by pri-

vate investors for project n and with (j)
publi the corresponding interest rate demanded by public authorities. 

In the next section we first look at the decision problem under the assumption of perfect capital mar-

kets. 

3 Perfect capital markets 

On perfect capital markets, there are no transaction costs and all market participants act as price-takers. 

Consequently, there is only one interest rate icap that is valid for (riskless) borrowing and lending and 

there is an unambiguous market value for any future payoffs. Moreover, and most relevant for the deci-

sion problem at hand, according to the celebrated irrelevancy theorem of Modigliani and Miller (1958) 

all potential alternatives of project financing lead to the same welfare consequences. As this irrelevancy 

theorem is of general validity, it also holds true for the decision of loans versus grants for public invest-

ment. In the following, we want to be somewhat more specific regarding the consequences of perfect 

capital markets. In order to do so, we assume risk neutrality which implies that all decision-makers are 

only looking at expected values of the consequences of their actions. Moreover, we first take a closer 

look at a single project at time t = 0 with the decision to support it by public subsidies that have already 

been made. To clarify our arguments, we rely on simple numerical examples. However, all conclusions in 

Section 3 are generally valid for perfect capital markets (even for multi-period settings and risk averse 

decision-makers), as the general irrelevancy result of Modigliani and Miller (1958) simply follows from 

arbitrage freeness conditions which are always true on perfect capital markets in equilibrium. 
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3.1 One given project that is to be financed 

As we only consider one single project, we do not need the index j to differentiate among different pro-

jects. Moreover, according to Fisher (1930), it is well-known that market values of future payoffs under 

certainty can be computed as the net present value (NPV) of these payments with icap being the ade-

quate discount rate. For decisions under risk with risk neutral agents, market values are identical to net 

present values of expected payoff consequences. Let E(m) and E(e) be the expectation values of mone-

tary payoffs m and external effects e of the project under consideration, then the project net present 

value is NPVproj = −I+E(m)/(1+icap) and the total net present value under consideration of the monetary 

value of external effects amounts to NPVtot = NPVproj+NPVext  = −I+[E(m)+E(e)]/(1+icap). 

Projects with NPVproj > 0 do not need any subsidies, while projects with NPVtot < 0 are not favorable even 

under consideration of potential (positive) external effects. We therefore focus our analysis on situations 

with NPVproj < 0, but NPVtot > 0 due to positive external effects. Financing takes place by private investors 

and public authorities. The project can only be initialized if we have Ipubl+Ipriv = I. Public authorities evalu-

ate urban development projects according to their welfare consequences implied by external effects, i.e. 

NPVext = E(m)/(1+icap). In such a situation, a minimum subsidy by public authorities amounting to −NPVproj 

as seen from time t = 0 is necessary in order to assure a total NPV for private investors of at least 0. The 

maximum subsidy must not exceed an NPV of NPVext, because otherwise public authorities would end up 

with a net welfare loss. NPVsub denotes the NPV of the overall subsidy granted by public authorities for 

project financing. We start with assuming that public investment is completely financed by taxes raised 

at time t = 0. One may think of the special case where there is only one country, i.e. N = 1, so that the 

whole initial endowment W of the European Commission is handed over to this country. However, this 

endowment of the European Commission and hence the country 1 is not fixed but can be varied by levy-

ing taxes upon subjects at time t = 0. Under these conditions it is now possible to demonstrate the fol-

lowing result. 

Result 1: 

Assume that public investment is completely financed by taxes raised at time 0. Then, different combina-

tions of Ipubl and ipubl are possible with higher values of ipubl coinciding with higher values of Ipubl. Situations 

with ipubl = −100 % characterize public grants that need not be repaid. Situations with ipub > −100 % stand 

for loans that are at least partially redeemable. However, all combinations of Ipubl and ipubl that imply the 

same value of NPVsub are equivalent from the public authorities’ point of view. This means that it does not 

matter whether to support urban development projects by grants or by loans. Both financing schemes are 

equivalent. 
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In order to explain Result 1, look at the following project with an initial outlay I = 100 € at time 0 and un-

certain payoffs at time 1 of M = 140.625 € with probability p = 0.8. With the converse probability 1−p, 

monetary outcomes are just 0. Moreover, the monetary equivalent of (certain) external effects at time t 

= 1 is e = 30 €. Then, for icap = 15 %, we have E(m) = 0.8⋅140.625 = 112.5 € and thus NPVproj 

=−100+112.5/1.15 = −2.174 € and NPVtot = =−100+142.5/1.15 = 23.913 €. This project, thus, should be 

supported by public subsidies and the net present value of public subsidies has to be chosen between 

100−97.826 = 2.174 € as the minimum required amount and a maximum amount of 30/1.15 = 26.087 €. 

Depending on NPVsub, it is possible to compute for any fixed interest rate ipubl by public authorities the 

maximum amount of funds Ipubl which can be handed over for project financing: 

(1) Ipubl⋅(1+icap)−Ipubl⋅p⋅(1+ipubl) = NPVsub⋅(1+icap) ⇔ Ipubl = NPVsub⋅(1+icap)/(1+icap − p⋅(1+ipubl)). 

According to (1), public authorities are willing to forego expected interest payments so that they realize a 

wealth reduction at time t = 1 that is identical to the compounded net present value of the intended 

subsidy. Based on (1), in Table 1.1 we present results for the minimum required subsidy, i.e. NPVsub = 

−NPVproj. 

>>> Insert Table 1.1 about here <<< 

The first financing alternative, seen in the first row of Table 1.1, is a classical public grant with a public in-

terest rate of −100 %, while the last row of Table 1.1 is just the opposite financing design with no private 

financing share at all. Here public authorities require an interest rate of 40.625 %. However, as the prob-

ability of (monetary) success for the urban development project under consideration is only 0.8, ex-

pected payments to public authorities are only 0.8⋅140.625 = 112.5 implying a (maximum) expected in-

terest rate of 12.5 %. Thus, we observe that, the higher the public investment, the higher is the neces-

sary public interest rate ipubl, but public monetary loss is – by construction – always 2.174 €. This is the 

minimum subsidy necessary to establish the project. Obviously, from an NPV point of view, loans and 

grants in this example are completely equivalent. The same holds true for situations with higher public 

subsidies. In Table 1.2, we assume the maximum possible public subsidy, i.e. NPVsub = NPVext. 

>>> Insert Table 1.2 about here <<< 

Due to the higher subsidy, the NPV for private investors is now positive and always equal to 27.5/1.15 = 

23.913 €, and thus identical to the difference NPVext−(−NPVproj) = 26.087–2.174. In this regard, in particu-

lar the last line of Table 2 only describes a theoretical borderline case: Even without any positive contri-
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bution, i.e. Ipriv = 0 €, to the initial investment outlay, private investors would get expected payments of 

27.5 € at time t = 1. 

So far we have considered alternatives in which public authorities raise funds for investment through 

taxes at time t = 0. However, public authorities may also rely on private capital markets to borrow money 

for project financing. As an example, take a look at Table 2 where we assume that Ipubl is completely debt 

financed at time t = 0 for the case of maximum subsidy NPVsub = NPVext. Because of E(ipubl) < icap, the ex-

pected project repayment to public authorities (column (6) in Table 2) is smaller than the expected re-

payment that is needed on the funds borrowed by public authorities (column (7) in Table 2). The result-

ing expected gap as depicted in Table 2 is always the same for all admissible combinations of Ipubl and ipubl 

and just identical to NPVext⋅(1+icap) = 30 €. The only way to close this gap is by raising taxes now at time t 

= 1. Apparently, the decision between grants and loans remains irrelevant even for this modified financ-

ing scheme for public subsidies. 

>>> Insert Table 2 about here <<< 

Although Result 1 has to be interpreted simply as some kind of benchmark for a fictitious situation with 

perfect capital markets, we may draw the empirically testable conclusion from it that in practice the av-

erage amount invested in projects when relying on loans should be substantially higher than when rely-

ing on grants. If this were not the case, the number of projects to be financed would be depending on 

the choice of the financing device and thus contradict the substitution mechanism underlying Result 1.  

In fact, as some kind of circumstantial evidence, according to data for funding housing and urban devel-

opment in Germany for the years 2008 to 2010 there is a ratio of grants to loans of 0.06 which is com-

pletely in line with our theoretical consideration. 

Moreover, it apparently does not matter on perfect capital markets whether a subsidy with a certain 

NPVsub is financed by present taxes or public borrowing on capital markets which has to be repaid later 

on by future taxes. As can be seen by comparison of Tables 1.2 and 2, a given value for NPVsub implies the 

same admissible combinations of Ipubl and ipubl as well as the same private contribution Ipriv to project fi-

nancing regardless of the way public authorities raise funds. This gives us the following result. 

Result 2: 

There are two potential ways for raising money by public authorities: borrowing on capital markets from 

private investors and raising taxes. Higher present borrowing reduces the need for present taxation but 

increases taxation necessities in the future with the overall outcome from an NPV point of view being al-
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ways identical. The decision between grants and loans offered by public authorities remains irrelevant 

even for varying public financing behavior. 

Because of our findings so far, it should not come as a surprise that it does not matter, either, how to 

combine both financing sources for public authorities at time t = 0: borrowing money on private capital 

markets and raising taxes. Nevertheless, for illustrative purposes we present a financing decision by pub-

lic authorities which relies on capital market borrowing, but circumvents any financial gap and thus any 

need for taxation at time t = 1 according to Table 3. In order to do so, the subsidy part of public authori-

ties’ contribution to project financing, i.e. the amount NPVsub, has to be raised by taxes at time t = 0. For 

any possible value of Ipubl, the necessary additional funds Ipubl−NPVsub are then borrowed on the capital 

market. 

The overall contribution of public authorities to project financing amounts to Ipubl and thus is divided into 

two parts with the former part Ipubl−NPVsub being subject to an expected interest rate of icap and the latter 

part NPVsub being subject to a (certain) interest rate of −100 %. For our numerical example with success 

probability p, this implies the following relationship between overall public investment Ipubl and corre-

sponding (necessary) public interest rate ipubl for a subsidy with a net present value of NPVsub: 

(2)      (Ipubl−NPVsub)⋅(1+icap) = Ipubl⋅p⋅(1+ipubl) 

      ⇔ Ipubl = NPVsub⋅(1+icap) /[1+icap−p⋅(1+ipubl)]. 

Since the subsidy part of public investment is completely tax financed at time t = 0, there is now no fi-

nancial gap at time t = 1 left which has to be closed. As a by-product of this further financing example we 

may state the following third result. 

Result 3: 

Any public loan with an interest rate E(ipubl) < icap can always be interpreted as a specific combination of 

two financing measures: a public grant which need not be repaid and a public loan (with a smaller princi-

pal payment at time t = 0 than the original one and) with an expected interest rate according to the pri-

vate capital interest rate icap. 

>>> Insert Table 3 about here <<< 

Result 3 offers us an important reinterpretation of the original decision problem of grants versus loans. 

According to Result 3, the original research question can be reformulated in the following way: Under 
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what conditions is it advantageous to combine a public grant with additional public financing at the pri-

vate capital market interest rate? Stated in this way, it becomes obvious that it might be quite a difficult 

task to give public loans as an alternative to public grants a theoretical justification. The findings of 

Odedokun (2004) support this conjecture and it is further supported, if we now switch to a sequence of 

investment decisions over time in the next section. 

3.2 A sequence of projects to be financed 

As has been shown in the preceding subsection, on perfect capital markets, there is indeed no relevant 

financing problem even with respect to the mode of public subsidies. However, one may be concerned 

with the practitioners’ argument of revolving utilization opportunities in cases with redeemable loans. In 

order to show that there is no such thing as superiority of redeemable loans to simple grants even with 

respect to repeated utilization possibilities, we extend our analysis to a situation where a country n is 

endowed by the European Commission with a principal payment W(n) at time t = 0 that is to be invested 

until t = 1 in a first “wave” of urban development projects. At time t = 1 realized payoffs from these ur-

ban development payments can be invested in a second wave of urban development projects running 

from time t = 1 to t = 2. Without loss of generality, we assume all projects available at times t = 0 and t = 

1 to be identical (with, however, independently distributed uncertain monetary payoffs). Moreover, we 

refrain from any possibilities to vary the endowment of country n. This means that available funds for 

urban development financing at time t = 0 are in fact fixed. 

The practitioners’ argument in favor of redeemable loans now runs as follows:  If public authorities offer 

a grant which need not be repaid, this money is lost and overall funds available for urban development 

shrink over time. If in contrast public authorities demand a positive public interest rate, then public funds 

may actually increase over time. This line of reasoning apparently overlooks that for higher values of ipubl 

public investment Ipubl has also to be increased. Consequently, if J(n) projects are supported either by 

public grants of NPVsub each or with redeemable loans leading to the same overall net present value of 

public subsidies, there is money left at time t = 0 in the first case. To assure a ceteris paribus comparison, 

this money cannot be utilized for further project subsidization, but simply has to be invested on the pri-

vate capital market at the (certain or expected) interest rate icap. When doing so, then all public financing 

schemes for a given number of J urban development projects with net present value subsidy of NPVsub 

each lead to the same expectation value of overall available funds at time t = 1 of [W(n)− 

J(n)⋅NPVsub]⋅(1+icap). 
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In order to clarify our argument, we once again refer to the example of the preceding sections. Let us as-

sume that public authorities do not want to decrease their expected capital stock over time. This means 

that overall expected repayment from public project financing at time t = 1 is to be W(n). For example, for 

W(n) = 100 €, this implies that six projects can be supported if we rely on the minimum subsidy of NPVsub 

= −NPVproj = 2.714 €, because (100−6⋅2.714)⋅1.15 = 100 €. Thereby, it does not matter how to finance 

these six projects, as is highlighted by Table 4. Here, we once again present possible combinations of Ipubl 

and ipubl as already known from Table 1.1. Overall public investment in urban development projects is 

computed as six times the values of the first column. The difference between W(n) = 100 € and overall 

project investment is invested on the private capital market. No matter how to choose Ipubl und ipubl, 

overall expected earnings for public authorities sum up to W(n) = 100 € at time t = 1 as is revealed by the 

last column of Table 4. 

>>> Insert Table 4 <<< 

Summarizing, we may state the following result. 

Result 4: 

The development of available public funds over time is independent of the decision between loans and 

grants for public investments as long as it is possible to also invest remaining public funds at the (riskless 

or expected) interest rate icap. 

Result 4 highlights another important aspect of the decision between grants and loans for the financing 

of urban development. Moreover, it can be immediately the object of an empirical examination: Regard-

less of how urban development projects are financed, the development of public funds over time should 

ceteris paribus be the same. However, it is essential that investments of public authorities on the private 

capital market are admissible. This may hint at a possible starting point for a deeper analysis of the prob-

lem of grants versus loans. Could capital market imperfections justify a restriction of capital market ac-

cess by public authorities? We will return to this issue later on in the paper. 

4 Imperfect capital markets 

Since all financing schemes are equivalent on perfect capital markets, we must refer to capital market 

imperfections which may render one of these financing alternatives favorable. In particular, there may 

be informational asymmetries which make it difficult to evaluate monetary and non-monetary project 

quality. Private investors will typically be better in estimating monetary project quality than public au-
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thorities. However, private investors are not interested in quantifying external effects. Therefore, public 

authorities have to incur informational costs in order to assess non-monetary consequences of projects. 

If, as a by-product of this assessment, they also learn something about monetary project quality, this in-

formational advantage may be of interest for private investors as well. 

However, there is an incentive problem between private and public investors, because public authorities 

would be interested in financing projects, even if they are overall welfare destroying, i.e. NPVtot < 0, as 

long as there are some positive external effects with a net present value not smaller than the necessary 

subsidy to induce private investors to contribute to urban development project financing, i.e. NPVext ≥ 

NPVsub. Moreover, for ceteris paribus higher project quality, private investors will be willing to offer high-

er values for Ipriv which is favorable for public authorities. Therefore, public authorities might overstate 

their estimate of NPVproj just in order to induce private investment and even in a case with NPVtot < 0, as 

long as the difference NPVext−NPVsub is not smaller than 0. As private investors will anticipate this prob-

lem, some credible signal is necessary to convince private investors that overall project quality is really 

sufficient. Such a signal might be the share of public project financing at time t, because the higher the 

public financing share, the more relevant (monetary) project quality becomes for public authorities. This 

means that a high financing share could serve as a signal for a high quality project thus inducing private 

investors to participate in financing (establishing a so-called separating equilibrium in which no one is 

mistaken). 

4.1 Incentive problems between private and public investors 

4.1.1 Unobservable project quality p 

In order to take a closer look at this possible distinction between grants and loans we assume once again 

that each urban development project leads to positive monetary payoffs M in t+1 only with a probability 

p < 1. With the converse probability 1−p monetary payoffs from the urban development project are just 

0. We thus have E(m) = p⋅M, as in the preceding sections. However, simply considering E(m) does not 

work anymore, because the probability p is now a priori unknown to public and private (external) inves-

tors. Moreover, we assume external effects at time t+1 being certain with a monetary equivalent of e 

that is known to all market participants. The value of M is also assumed to be common knowledge. 

In the same manner as in Section 2.1, we examine first only the decision how to finance a single project 

from t = 0 to t = 1.  We start with the simple assumption that public authorities have incurred some mon-

itoring effort in order to determine p, while private investors remain ignorant regarding p. The latter only 
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know the probability distribution of p across all projects available at time t = 0. Since M is known, we 

may restrict ourselves to financing schemes where overall claims of all investors do not exceed M. 

Apparently, private investors cannot simply ask public authorities about the probability of success, be-

cause the adequate interest rate ipriv demanded by private investors is decreasing in p: We must have 

[Ipriv⋅(1+ipriv)⋅p]/(1+icap)−Ipriv = 0 so that private investors’ net present value is at least zero. From this we 

get ipriv = (1+icap)/p –1. This means that public authorities would prefer investors to be overoptimistic with 

respect to p, as this would reduce the necessary private interest rate and thus make financing the urban 

development project easier. However, p also determines the maximum amount of money that public au-

thorities would be willing to invest for a given public interest rate. For maximum public subsidy NPVsub = 

NPVext, this critical value pcrit,publ is determined according to the following equation: 

(3) [p⋅Ipubl⋅(1+ipubl)+e]/(1+icap)−Ipubl = 0 

⇔ pcrit,publ = [Ipubl⋅(1+icap)−e]/[Ipubl⋅(1+ipubl)] = (1+icap)/(1+ipubl)−e/[Ipubl⋅(1+ipubl)]. 

According to (3), for a given public interest rate ipubl, the critical success probability is increasing in Ipubl. 

This means that private investors know from (3) for any combination of ipubl and Ipubl the minimum prob-

ability of success so that public authorities will indeed be willing to support the urban development pro-

ject under consideration. Based on this estimate for p, ipriv is then computed as (1+icap)/p –1. Due to this 

signaling mechanism, it will not be possible for public authorities to exploit private investors to such an 

extent that their NPV portion becomes negative because private investors would then not be willing to 

participate. Therefore, only projects with NPVtot > 0 will be realized. Such projects are also characterized 

by a minimum critical value for the success probability p. This value can be computed as: 

(4) (p⋅M+e)/(1+icap)−I = 0 ⇔ pcrit,tot =[I⋅(1+icap)−e)]/M. 

A separating equilibrium in this capital market with asymmetric information is thus characterized by pub-

lic authorities that choose such a combination of ipubl and Ipubl for any project with success probability p ≥ 

pcrit,tot that the estimate of p according to (3) is equal to the critical value of pcrit,tot according to (4). This 

equilibrium is only semi-separating, as all projects with NPVtot > 0 will be indistinguishably financed in the 

same way. All projects with NPVtot < 0 will not be realized. Moreover, it is worth noting that signaling ac-

cording to (3) is only possible for ipubl > −100 %, i.e. if public authorities refrain from utilizing grants. The 

intuition for this result is quite simple: The maximum possible grant for each project does not depend on 

p, but only on the (known) value of e, because public authorities refrain from any repayment require-

ment with respect to their grant. Therefore, the maximum possible grant is simply e/(1+icap) for all pro-
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jects regardless of their probabilities of success. In order to signal private investors a sufficient quality of 

an urban development project, public authorities thus have to rely on redeemable loans. However, for 

the problem at hand, each public interest ipubl will do because it is always possible to derive from the pair 

(ipubl,Ipubl) the corresponding value for pcrit,publ according to (3). A simple numerical example may help to 

highlight these relationships in more detail. 

>>> Insert Table 5 about here <<< 

In Table 5, we refer once again to a situation with M = 140.625 €, e = 30 € and an initial investment out-

lay of I = 100 €. In the same way as in Table 1.2, maximum public investments Ipubl are computed depend-

ing on ipubl and monetary success probability p. According to (4), we have pcrit,tot = 0.6044. For higher val-

ues of p, NPVtot is positive, for smaller values it is negative. As derived for the more general case, Ipubl is 

increasing in p for given ipubl. For example, for ipubl = 5 %, private investors know that a public contribution 

Ipubl to project financing smaller than 58.21 € simply implies that p is smaller than 60.44 % and this in turn 

means that NPVtot is negative. Therefore, private investors would realize a loss if participating in project 

financing with an amount 100−Ipubl for Ipubl < 58.21 € in a situation with ipubl = 5 %.  

Certainly, public authorities could also choose higher values for Ipubl in situations with ipubl = 5 %. Howev-

er, this is not necessary, as private investors will be willing to participate even for Ipubl = 58.21 € and ipubl = 

5 % to a sufficient amount. As public authorities only claim to get an interest rate of 5 %, the remaining 

monetary payoffs of the urban development project belong to the private investors. As a consequence, 

they will realize a zero net present value of their contribution to project financing only for p = 0.6044. For 

projects with p > 0.6044, the NPV of private investors’ monetary consequences is greater than 0, as is in-

dicated by columns (6a) and (6b) in Table 6 where the NPV for public authorities is greater than –26.087 

€. Furthermore, for p > 0.6044, the overall net present value of payments to public authorities is not 

constant any longer, but increasing in Ipubl. Certainly, it would be best for public authorities to finance 

projects with p > pcrit,tot on a stand-alone basis, because due to asymmetric information private investors 

would extract additional rents in these situations. 

>>> Insert Table 6 about here <<< 

Therefore, cooperation between public authorities and private investors is now only possible, if public 

funds at time t = 0 are indeed restricted. Apparently, this is a reasonable assumption. First of all, oppor-

tunities for present and future tax increases will typically be limited. This also restricts public authorities’ 

possibilities for borrowing funds on the private capital market. Because of informational asymmetries it 
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is not possible, either, to choose some kind of direct project financing with monetary outcomes of urban 

development projects serving as collateral. If we therefore assume a fixed budget W(n) of a country n for 

financing urban development projects, we may conclude that this endowment should be completely in-

vested in urban development projects in order to reduce excess returns for private investors which 

would increase the amount of public subsidies more than it is necessary. If there are J projects with iden-

tical success probability p > pcrit,tot to be financed, public authorities would then invest in each project the 

same amount Ipubl and fix ipubl correspondingly. Summarizing, we may state the following result. 

Result 5: Assume that public authorities are endowed with a fixed budget W(n) for financing urban devel-

opment projects. All features of these projects are common knowledge and are identical across all pro-

jects with the only exception of probability p of monetary success. Then, public authorities will utilize re-

deemable loans for project financing instead of grants. Ipubl for each project with NPVtot ≥ 0, i.e. p ≥ pcrit,tat, 

will be chosen in such a way that private investors realize a net present value of 0 even for p = pcrit,tot. Fur-

thermore, public authorities will completely invest their endowment W(n) in urban development projects 

(if possible). If all projects with p ≥ pcrit,tat are characterized by the same success probability p, then in 

each of them the same amount would be invested and ipubl would be chosen correspondingly. 

According to Result 5, in this situation with informational asymmetry, public authorities would prefer 

high values for ipubl and would rely only on capital market investment of their endowment if there were 

no urban development projects left with NPVtot > 0 which could be financed. Moreover, the overall net 

present value for public authorities including external effects will be greater than 0 for all projects with 

NPVtot > 0, as is also highlighted by columns (6a) and (6b) of Table 6, because the NPV based on mone-

tary consequences for public authorities here is greater than −26.087 €, while we have NPVext = 26.087 €. 

Therefore, incurring effort to monitor projects may be indeed on average beneficial from the public au-

thorities’ point of view. In fact, we must have an expected net present value of external effects and 

payments to public authorities that is higher than monitoring costs c per project in order to assure that 

there is information production by public authorities. Up to now however, we have assumed that the ex-

tent e of external effects is common knowledge. This seems to be quite an implausible assumption, as 

we have justified the public authorities’ knowledge of p by their monitoring effort which is directed to e 

in the first place. Therefore, we now turn to a situation where private investors do not know p and e at 

the same time. 
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4.1.2 Unobservable project quality p and extent e of external effects 

If both p and e are simultaneously unobservable, it becomes interesting which combinations of p and e 

imply a total net present value of 0. From (4), we know that pcrit,tot is decreasing in e which is intuitively 

clear. Now assume that there are projects with an a priori unobservable value for p between pmin and 

pmax and external effects between emin and emax. If pmin < pcrit,tot(emax) and pmax > pcrit,tot(emin), the situation 

can be described as in Figure 2. All projects with combinations (e,p) below the critical line pcrit,tot(e) offer 

a total net present value smaller than 0 and will thus in equilibrium not be realized, while projects above 

the critical line are characterized by NPVtot > 0 and consequently should be initiated. 

>>> Insert Figure 2 about here <<< 

Furthermore, from (3) in the preceding section, we know the relationship between p and the maximum 

admissible value of Ipubl for given ipubl. Rearranging (3) gives: 

(5) Ipubl(ipubl) = e/[(1+icap) −p⋅ (1+ipubl)]. 

According to (5) wet get a hyperbolic functional relationship between Ipubl and ipubl. Ipubl(ipubl) is increasing 

in ipubl and the whole function is shifted upwards for ceteris paribus higher values of e and p. Further-

more, for higher values of p the function Ipubl(ipubl) becomes steeper. We are now mainly interested in 

choosing Ipubl and ipubl in a way to distinguish projects with different values for (e,p) from one another. To 

start, think of a project 1 with parameter values (e(1),p(1)) and >(1)
totNPV 0.  As we already know, it is possi-

ble to separate this project from all other ones with e = e(1) and p < p(1) by simply choosing Ipubl(ipubl) ac-

cording to (5). Moreover, this also holds true for projects with e < e(1) and p < p(1). A separation from pro-

jects with e ≥ e(1) and p ≥ p(1) is not necessary from the private investors’ point of view. Therefore, it re-

mains to examine an alternative project 2 with p(2) < p(1), but e(2) > e(1). If we compare the critical line 

Ipubl(ipubl) for these two projects, we have Ipubl(0) for project 2 being greater than Ipubl(0) for project 1, but 

the latter curve is steeper than the former one leading to an intersection for some *
publ i  > 0 as is suggest-

ed by Figure 3 as well. 

>>> Insert Figure 3 about here <<< 

To put it another way, we may compute a critical minimum value for ipubl (and therefore for Ipubl) which is 

necessary in order to separate project 1 from project 2. If there are more than two projects, this conclu-

sion continues to hold true. In a similar way as in Section 4.1.1, public authorities will be eager to con-

vince private investors of projects’ NPVtot not being smaller than zero. Therefore, it is only necessary to 
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choose such combinations of Ipubl and ipubl that a project with NPVtot ≥ 0 is successfully separated from 

those with NPVtot < 0. Public authorities will not be interested in separating different projects with NPVtot 

≥ 0 from one another. Therefore, as a first step, the set of available projects has to be divided in those 

with NPVtot ≥ 0 and those with NPVtot < 0. Then, for each project with NPVtot ≥ 0 the minimum amount 

Ipubl is calculated so that it is successfully separated from all projects with negative NPVtot. In a third step, 

that value of Ipubl from all those computed in step 2 is chosen that is admissible for all projects with 

NPVtot ≥ 0 so that they are pooled in order to extract some extra rents by public authorities.  

In summary, even with both p and e being unobservable at the same time, project financing by public au-

thorities may be used in a way to credibly signal a certain project quality. Once again, this is not possible 

when relying on simple grants, but redeemable loans are needed. Furthermore, in contrast to a situation 

with only one-dimensional informational asymmetry regarding p, separation now requires in any case 

certain minimum levels for ipubl and Ipubl. The intuition for this result is straightforward.  For unobservable 

values of p and e, there can be projects with high values of e, but very small values of p, which might be 

interesting from the public authorities’ point of view even if NPVtot < 0 so that private investors would 

lose money, if project realization is advantageous for public authorities. In order to credibly signal that 

monetary project quality is not too low, it is therefore necessary to select a public investment exceeding 

a certain minimum value. This in turn coincides with a certain minimum required value for ipubl. 

In order to better highlight these relationships, we offer in addition a numerical example with four dif-

ferent projects 1, 2, 3, 4. While projects 1 and 2 exhibit an NPVtot > 0, the total net present values of pro-

jects 3 and 4 are negative. To be more precise, we assume values for p and e according to Table 7. All 

market participants know that there are four project types and they know the distributions of p and e, 

but only public authorities are able to identify e and p for each specific project.  

>>> Insert Table 7 about here <<< 

As can be seen, when comparing project 1 with projects 2 to 4, the maximum acceptable value Ipubl for 

public authorities (i.e. that Ipubl with −NPVsub = NPVext) increases more rapidly for the former one than for 

the latter three. In fact, for ipubl > −32.35 % and Ipubl > 49.28 €, private investors can be sure that they are 

confronted with project 1 and not project 3 and for ipubl > −17.86 % and Ipubl > 60.87 € this is true for the 

relationship between project 1 and project 4. As a consequence, successful separation from both bad 

quality projects requires ipubl > −17.86 % and Ipubl > 60.87 € with respect to project 1. The corresponding 

values for separating project 2 from project 3 are ipubl > −54.00 % and Ipubl > 43.48 € and for separating 

project 2 from project 4 they are ipubl > −26.60 % and Ipubl > 58.38 €. This means that successful separa-
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tion from both projects 3 and 4 regarding project 2 is only possible for ipubl > −26.60 % and Ipubl > 58.38 €. 

Public authorities could now indeed choose different combinations of Ipubl and ipubl for projects 1 and 2. 

However, it would be better to finance both good quality projects with ipubl slightly above −17.86 % and 

Ipubl slightly above 60.87 €, because at least in the case of project 2, public authorities would then realize 

even a positive welfare gain, while it would be zero for realizations of project 1.  

The positive public rent with respect to project 2 and a financing scheme with ipubl near to −17.86 % and 

Ipubl near to 60.87 € is indicated in Table 7 by the fact, that public authorities would even be willing to 

choose Ipubl = 65.55 € in the case of project 2 for ipubl = −17.86 %. If there are additional projects with val-

ues of e according to those of projects 1 or 2, but higher values for p, then they would be financed in the 

same way as projects 1 and 2. In fact, we can then draw the same additional conclusions as in the pre-

ceding section: Public authorities will refrain from any simple capital market investment and in contrast 

prefer to increase the public investments in order to reduce rents extracted by private investors. This 

means we arrive at the following result. 

Result 6: 

Assume that public authorities are endowed with a fixed budget W(n) for financing urban development 

projects. All features of these projects are common knowledge and are identical across all projects with 

the only exception of probability p of monetary success and external effects e. Then, public authorities 

will utilize redeemable loans for project financing instead of grants in order to signal project properties. In 

order to reduce rent extraction by private investors, public authorities will completely invest their en-

dowment W(n) in urban development projects (if possible). 

4.2 Incentive problems between the European Commission and member states 

Up to now, we have only looked at incentive problems between private and public investors. However, 

there also may be informational asymmetries and incentive problems between the European Commis-

sion and its member states. At this point we would like to mention again our assumption that Member 

States invest directly in urban development projects for ease of exposition. To keep things simple, we 

now refrain from asymmetric information problems between private and public investors. This means 

that private and public investors know project properties, but the European Commission does not. 

We start by assuming that there are four different projects all identical to project 2 of the preceding sec-

tion. This means we have p = 0.75 and e = 35 for I = 100 € and M = 140.625 € so that NPVtot is 

(0.75⋅140.625+35)/1.15−100 = 22.15 €. However, NPVproj is only −8.29 €. Therefore, each of these four 
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projects requires a grant of 8.29 €. In addition, there shall be a fifth project which differs from the others 

only by a smaller amount of external effects: e = 5. Because of NPVtot = (0.75⋅140.625+5)/1.15−100 = 

−3.94 €, the fifth project is not favorable. The European Commission therefore hands over 4⋅8.29 = 33.16 

€ in order to finance the first four projects (see also Figure 4). Now, however, it happens to be that there 

are not four good projects, but only three due to the realization of some kind of exogenous project risk. 

If this change of conditions is also observed by the European Commission, then funds for country n 

would be reduced to 3⋅8.29 = 24.87 €. However, if this development is not observable by the European 

Commission, the Commission has to rely on the honesty of public authorities in country n. Of course, the 

European Commission is involved in the monitoring process of Structural Funds, but, nevertheless, there 

will in general still be an informational disadvantage of the European Commission. 

>>> Insert Figure 4 about here <<< 

Unfortunately, there is now an incentive for public authorities in n not to tell the Commission about this 

problem. From the point of view of the public authorities of country n, waiving funds from the European 

Commission that amount to 8.29 € is nothing else than the realization of a project with NPV = −8.29 €. As 

this is generally true and not only for the example at hand, it follows immediately that a country will 

never be willing to refrain from taking funds offered by the European Commission, as long as it is possi-

ble to generate non-negative earnings in country n by investing them. Therefore, it may even pay for 

country n to finance projects with NPVtot < 0, as long as NPVtot > −8.29 € is true. In our example, public 

authorities in country n would indeed prefer to invest 8.29 € in the fifth project by a grant, because then 

this project would be realized with the additional help of private investors leading to additional external 

effects with a positive net present value of 5/1.15 = 4.35 €, although this investment is overall value de-

stroying because of NPVtot < 0, but the welfare loss is borne by the European Commission. 

This incentive problem can be circumvented if public authorities have the opportunity to realize better 

projects than project 5 of Figure 4, in case – by bad luck – the number of good projects is unexpectedly 

reduced. First of all, it might be allowed to invest excess funds on the private capital market. Neverthe-

less, even if public authorities try to realize investments with only few risks it might be necessary to incur 

some effort for gathering information. Therefore, and also in line with the findings of the preceding sec-

tions it may be a more adequate solution of the problem to invest additional money in the three remain-

ing good projects. This will only be advantageous for the public authorities of n if they are allowed at the 

same time to raise the public interest rate, i.e. to utilize loans with public interest rate greater than −100 

%, and thus transform their grants into loans. Otherwise, they would once again consider this additional 
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investment as a project with total NPV of just −8.29 €. Besides, due to former information production in 

the course of the initial evaluation of the three projects, public authorities may invest in these projects 

without incurring additional informational costs (or at least with incurring only little additional cost). To 

become more specific, in each of the three projects, 33.16/3 = 11.05 € could be invested. The initial grant 

of 8.29 € would thus be supplemented by an additional loan of 2.76 € per project with an expected in-

terest rate of 15 %. Combining the initial grant and this additional loan, this means that public authorities 

hand over 11.05 € for an overall public interest rate of −61.75 %, because 11.05⋅p⋅(1+ipubl) = 3.17 (= 

2.76⋅1.15). The additional expected earnings from these increases in loans amount to 3⋅3.17 = 9.51 € and 

are therefore identical to potential earnings from investing 8.29 € at the private capital market at an ex-

pected interest rate of 15 %. These considerations lead us to the following summary. 

Result 7: 

In the case of informational asymmetries between EU member states and the European Commission, 

there is an incentive for the member states to invest funds received by the European Commission even if 

the total net present value of chosen urban development projects is negative simply because there are 

funds available for financing purposes. In order to mitigate this incentive, the utilization of redeemable 

loans should be allowed, because this makes it possible to invest more money for a given number of 

“good” projects reducing the incentive for overinvestment just described. 

5 A caveat: Higher earnings volatility when using redeemable loans 

Although loans are more helpful than grants under certain conditions of market imperfection, they are 

not devoid of their own share of drawbacks. In particular, the higher the public investment Ipubl (and thus 

public interest rate ipubl) per project, the greater the dispersion of possible future monetary payoffs.  Cer-

tainly, at first glance, under the assumption of risk neutrality, this higher volatility of public earnings does 

not matter, but even with decision-makers being risk neutral, there might be transaction costs reasons 

which are in favor of smoothing public earnings. In particular, highly volatile public earnings make even-

tually corresponding adjustments of taxation necessary. If a variation of the extent of taxation over time 

causes some adjustment costs for individuals, this would create an advantage of simple grants, because 

this financing instrument reduces volatility of public earnings from urban development projects simply to 

0. 

To clarify our argument, we take a second look at the example underlying Table 4 where six projects 

have been financed by grants or redeemable loans and the remaining money has been invested from 
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time t = 0 to time t = 1 at the private capital market with an expected interest rate of icap. For the sake of 

simplicity, assume capital market investments to be riskless. Furthermore, uncertain monetary outcomes 

of all six projects are assumed to be independently distributed. Then for a public investment Ipubl per pro-

ject and a promised interest rate of ipubl it follows immediately that overall repayments to public authori-

ties amount to Ipubl⋅(1+ipubl)⋅q+(100−6⋅Ipubl)⋅1.15. Thereby, q is a binomially distributed random variable 

that stands for the number of urban development projects that turn out to be a monetary success. 

>>> Insert Table 8 <<< 

In Table 8, we depict the range of possible monetary earnings from the public authorities’ point of view 

as a function of Ipubl together with the resulting standard deviation of payoffs. Due to the binomial char-

acter of q, this standard deviation is computed as the square root of [Ipubl⋅(1+ipubl)]
2⋅J⋅p⋅(1−p) with J = 6 

and p = 0.8. 

 Although the expected value of monetary payoffs to public authorities is always 100 € for all financing 

alternatives, there are great differences in volatility. Without any other adjustment actions, taxation at 

time t = 1 has to be increased if there is a deficit because monetary outcomes are below the target value 

of 100 €. For repayments exceeding this target value, taxation at time 1 could be reduced. If there are 

transaction costs connected with a taxation of T that are described by a progressively increasing cost 

function c(T), then expected transaction costs will be higher for higher volatility of taxes T (for a similar 

argument see Froot, Scharfstein, and Stein, 1993). However, in the same way as risk is transferred to 

public authorities, private investors’ risk burden is alleviated. But as long as one is convinced that private 

capital markets are an efficient means of risk allocation, this risk transfer to public authorities can only 

constitute an inferior solution. 

In addition, public authorities may try to reduce tax volatility by referring to capital market transactions 

as some kind of buffer. For repayments at time t = 1 smaller than 100 €, financial gaps could be closed by 

additional borrowing, while excess repayments beyond 100 € could be invested on the capital market. 

However, these measures only shift tax volatility to later points in time and even increase the range of 

potential overall monetary outcomes over time. One might expect that such smoothing behavior based 

on additional capital market transactions might rely on some kind of intertemporal diversification across 

urban development projects. However, this kind of diversification is called “diversification by adding 

risks” and does not lead to diminishing risk over time (see Diamond, 1984). Furthermore, simple grants 

would reduce tax volatility to zero and thus obviously be superior to any other intertemporal adjustment 

strategy. Certainly this adverse effect of an intensified utilization of redeemable loans instead of simple 
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grants reduces the potential of the former ones to mitigate problems of asymmetric information as de-

scribed in the preceding section. 

Result 8: 

The more public authorities rely on redeemable loans for financing urban development projects, the high-

er the volatility of monetary outcomes from project financing for public authorities. An increase in re-

payment volatility will eventually increase the volatility of the tax burden for a country’s inhabitants and 

therefore in general affect total welfare adversely. Due to this problem, the utilization of redeemable 

loans as a device for mitigating problems of asymmetric information between public authorities and pri-

vate investors and between member states and the European Commission could be limited. 

As a consequence of Result 8, in situations without asymmetric information between private and public 

investors regarding monetary project payoffs (or even with better information on the private investors’ 

side), we would expect grants to be the superior way of subsidizing urban development funds. This may 

give rise to an empirical testing of Results 5 and 6: According to these results, we should observe a high-

er relevance of loans in situations with greater informational asymmetry, as then the adverse volatility 

effect would be tolerated. Since thematically oriented urban development funds should be characterized 

by a greater homogeneity, we would expect that the signaling of project quality is here of less relevance 

making grants a more suitable financing device than for funds with a more diverse investment spectrum. 

Result 7 as well may be the object of empirical testing. In former programming periods (without the pos-

sibility of utilizing loans) more money should have been invested on capital markets (if possible) or in 

projects with poor quality. Moreover, after the introduction of loan financing, for Result 7 being of prac-

tical relevance, we would expect a higher share of loans if the number of projects to be financed is more 

volatile over time.  

6 Conclusion 

The main aim of this paper was to thoroughly analyze weaknesses and strengths of redeemable loans as 

an alternative to simple grants as a means of project financing for urban development. We have shown 

that redeemable loans may serve as a credible commitment device in order to overcome problems of 

asymmetric information between public authorities and private investors and may also mitigate overin-

vestment problems for EU member states in their relationship to the European Commission. However, 

the more public authorities rely on redeemable loans, the higher the volatility of the monetary outcomes 

for public authorities. Consequently, a more intense utilization of redeemable loans may eventually lead 
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to increasingly volatile tax necessities as a reaction to fluctuating payoffs for public authorities from fi-

nancing urban development projects. Such higher tax volatility might be welfare destroying in itself and 

could counteract the positive role of redeemable loans in settings of asymmetric information.  

It would be interesting to complement our theoretical analysis so far by an empirical study which aims at 

determining the relative relevance of the arguments examined in this paper. In fact, we have mentioned 

above some opportunities for empirical testing of our theoretical conclusions. One of our next steps will 

be to gather data in order to do so. Such an empirical investigation could also be useful from a practical 

point of view, as it might help to develop recommendations for optimal financing of urban development 

projects depending on the specific conditions in a member state or a region of a member state.  
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Appendix of Tables 

Table 1.1: The Minimum Subsidy Required For Project Financing 

Time t = 0 Time t = 1  

(1) Private In-
vestment Ipriv 

(2) Public In-
vestment Ipubl 

(3) Public Inter-
est Rate ipubl 

(4) Expected 
Repayment to 
Private Inves-

tors 

(5) Expected Re-
payment to 

Public Authori-
ties 

(6) NPV of Expected 
Payments from/to 
Public Authorities 

(7) NPV of Expected 
Payments from/to 
Private Investors 

97.83 2.17 −100.00% 112.50 0.00 −2.174 0.00 

97.47 2.53 −80.00% 112.10 0.40 −2.174 0.00 

96.99 3.01 −60.00% 111.54 0.96 −2.174 0.00 

96.27 3.73 −40.00% 110.71 1.79 −2.174 0.00 

95.10 4.90 −20.00% 109.36 3.14 −2.174 0.00 

92.86 7.14 0.00% 106.79 5.71 −2.174 0.00 

91.94 8.06 5.00% 105.73 6.77 −2.174 0.00 

90.74 9.26 10.00% 104.35 8.15 −2.174 0.00 

89.13 10.87 15.00% 102.50 10.00 −2.174 0.00 

86.84 13.16 20.00% 99.87 12.63 −2.174 0.00 

83.33 16.67 25.00% 95.83 16.67 −2.174 0.00 

77.27 22.73 30.00% 88.86 23.64 −2.174 0.00 

64.29 35.71 35.00% 73.93 38.57 −2.174 0.00 

16.67 83.33 40.00% 19.17 93.33 −2.174 0.00 

0.00 100.00 40.625% 0.00 112.50 −2.174 0.00 

(4) = p⋅M−(5), (5) = (2)⋅p⋅(1+(3)), (6) = (5)/(1+ icap)−(2), (7) = (4)/(1+ icap)−(1). p = 0.8, M = 140.625, icap = 0.15. 
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Table 1.2: The Maximum Subsidy Acceptable for Public Authorities 

Time t = 0 Time t = 1   

(1) Private In-
vestment Ipriv 

(2) Public In-
vestment Ipubl 

(3) Public Inter-
est Rate ipubl 

(4) Expected 
Repayment to 
Private Inves-

tors 

(5) Expected Re-
payment to 

Public Authori-
ties 

(6) NPV of Expected 
Payments from/to 
Public Authorities 

(7) NPV of Expected 
Payments from/to 
Private Investors 

73.91 26.09 −100.00% 112.50 0.00 −26.087 23.913 

69.70 30.30 −80.00% 107.65 4.85 −26.087 23.913 

63.86 36.14 −60.00% 100.93 11.57 −26.087 23.913 

55.22 44.78 −40.00% 91.01 21.49 −26.087 23.913 

41.18 58.82 −20.00% 74.85 37.65 −26.087 23.913 

14.29 85.71 0.00% 43.93 68.57 −26.087 23.913 

3.23 96.77 5.00% 31.21 81.29 −26.087 23.913 

0.00 100.00 6.25% 27.50 85.00 −26.087 23.913 

(4) = p⋅M−(5), (5) = (2)⋅p⋅(1+(3)), (6) = (5)/(1+ icap)−(2), (7) = (4)/(1+ icap)−(1). p = 0.8, M = 140.625, icap = 0.15. 
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Table 2: Borrowing on the Private Capital Market 

Time t = 0 Time t = 1   

(1) Pri-
vate In-

vest-
ment 
Ipriv 

(2) Pub-
lic In-
vest-
ment 
Ipubl 

(3) Pub-
lic 

Borro-
wing 

(4) Public 
Interest 
Rate ipubl 

(5) Ex-
pected Re-
payment to 
Private In-

vestors 

(6) Expected 
Repayment 

to Public 
Authorities 

(7) Expected 
Repayment 
on Amount 
Borrowed 

(8) 
Exp. 
Gap 

(9) NPV of 
Payments 
from/to 

Public Au-
thorities 

(10) NPV of 
Payments 

from/to Pri-
vate Inves-

tors 
73.91 26.09 26.09 −100.00% 112.50 0.00 30.00 30.00 −26.087 23.913 

69.70 30.30 30.30 −80.00% 107.65 4.85 34.85 30.00 −26.087 23.913 

63.86 36.14 36.14 −60.00% 100.93 11.57 41.57 30.00 −26.087 23.913 

55.22 44.78 44.78 −40.00% 91.01 21.49 51.49 30.00 −26.087 23.913 

41.18 58.82 58.82 −20.00% 74.85 37.65 67.65 30.00 −26.087 23.913 

14.29 85.71 85.71 0.00% 43.93 68.57 98.57 30.00 −26.087 23.913 

3.23 96.77 96.77 5.00% 31.21 81.29 111.29 30.00 −26.087 23.913 

0.00 100.00 100.00 6.25% 27.50 85.00 115.00 30.00 −26.087 23.913 

(5) = p⋅M−(6), (6) = (2)⋅p⋅(1+(4)), (7) = (3)⋅(1+icap), (8) = (7)−(6), (9) = −(8)/(1+ icap), (10) = (5)/(1+ icap)−(1). p = 
0.8, M = 140.625, icap = 0.15. 
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Table 3: Simultaneous Borrowing on the Private Capital Market and Taxation at t = 0 

Time t = 0 Time t = 1   

(1) Pri-
vate In-

vest-
ment 
Ipriv 

(2) Pub-
lic In-
vest-
ment 
Ipubl 

(3) Public 
Borro-
wing 

(4) Public 
Interest 
Rate ipubl 

(5) Ex-
pected Re-
payment to 
Private In-

vestors 

(6) Ex-
pected Re-
payment to 
Public Au-
thorities 

(7) Ex-
pected Re-

payment on 
Amount 

Borrowed 

(8) 
Exp. 
Gap 

(9) NPV of 
Payments 
from/to 

Public Au-
thorities 

(10) NPV of 
Payments 

from/to Pri-
vate Inves-

tors 
73.91 26.09 0.00 −100.00% 112.50 0.00 0.00 0.00 −26.087 23.913 

69.70 30.30 4.22 −80.00% 107.65 4.85 4.85 0.00 −26.087 23.913 

63.86 36.14 10.06 −60.00% 100.93 11.57 11.57 0.00 −26.087 23.913 

55.22 44.78 18.69 −40.00% 91.01 21.49 21.49 0.00 −26.087 23.913 

41.18 58.82 32.74 −20.00% 74.85 37.65 37.65 0.00 −26.087 23.913 

14.29 85.71 59.63 0.00% 43.93 68.57 68.57 0.00 −26.087 23.913 

3.23 96.77 70.69 5.00% 31.21 81.29 81.29 0.00 −26.087 23.913 

0.00 100.00 73.91 6.25% 27.50 85.00 85.00 0.00 −26.087 23.913 

(5) = p⋅M−(6), (6) = (2)⋅p⋅(1+(4)), (7) = (3)⋅(1+icap), (8) = (7)−(6), (9) = (3)−(2), (10) = (5)/(1+ icap)−(1). p = 0.8, M 
= 140.625, icap = 0.15. 
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Table 4: The Equivalence of Loans and Grants over Time 

Time t = 0 Time t = 1 

(1) Public in-

vestment per 

Project Ipubl 

(2) Public in-

terest rate 

ipubl 

(3) Overall 

Public Project 

Investment  

J⋅ Ipubl 

(4) Public Cap-

ital Market 

Investment 

W(n)−J⋅ Ipubl 

(5) Expected Re-

payment from 

Public Project In-

vestment 

(6) Expected Re-

payment from  

Capital Market In-

vestment 

(7) Overall Ex-

pected Repay-

ment to Public 

Authorities 

2.17 −100.00% 13.04 86.96 0.00 100.00 100.00 

2.53 −80.00% 15.15 84.85 2.42 97.58 100.00 

3.01 −60.00% 18.07 81.93 5.78 94.22 100.00 

3.73 −40.00% 22.39 77.61 10.75 89.25 100.00 

4.90 −20.00% 29.41 70.59 18.82 81.18 100.00 

7.14 0.00% 42.86 57.14 34.29 65.71 100.00 

8.06 5.00% 48.39 51.61 40.65 59.35 100.00 

9.26 10.00% 55.56 44.44 48.89 51.11 100.00 

10.87 15.00% 65.22 34.78 60.00 40.00 100.00 

13.16 20.00% 78.95 21.05 75.79 24.21 100.00 

16.67 25.00% 100.00 0.00 100.00 0.00 100.00 

(3) = J⋅(1), (4) = W(n)−(3), (5) = (3)⋅p⋅(1+(2)), (6) = (4)⋅(1+icap), (7) = (5)+(6). J = 6, W(n) = 100, p = 0.8, icap = 15 %. 
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Table 5: Maximum Public Investment Depending on Success Probability p 

  NPVtot > 0 NPVtot = 0 NPVtot < 0 

  p = 80.00 % p = 60.44 %  p = 40.00 % 

(1) Public interest 

rate ipubl 

(2a) Public In-

vestment Ipubl 

(3a) Private 

Investment 

Ipriv 

(2b) Public In-

vestment Ipubl 

(3b) Private 

Investment 

Ipriv 

(2c) Public In-

vestment Ipubl 

(3c) Private 

Investment 

Ipriv 

−100.00% 26.09 73.91 26.09 73.91 26.09 73.91 

−80.00% 30.30 69.70 29.15 70.85 28.04 71.96 

−60.00% 36.14 63.86 33.03 66.97 30.30 69.70 

−40.00% 44.78 55.22 38.10 61.90 32.97 67.03 

−20.00% 58.82 41.18 45.02 54.98 36.14 63.86 

0.00% 85.71 14.29 54.99 45.01 40.00 60.00 

5.00% 96.77 3.23 58.21 41.79 41.10 58.90 

6.25% 100.00 0.00 59.08 40.92 41.38 58.62 

(2)+(3) = I, I = 100.



 
 

Table 6: Monetary Consequences for Public Authorities Depending on Unobservable Success Probability p 

Time t = 0 
Time t = 1 

p = 0.8000 p = 0.7000  p = 0.6044 

(1) Private 
Investment 

Ipriv 

(2) Public In-
vestment Ipubl 

(3) Public In-
terest Rate 

ipubl 

(4a) Expected 
Repayment 

to Private In-
vestors 

(5a) Ex-
pected Re-
payment to 
Public Au-
thorities 

(4b) Ex-
pected Re-
payment to 
Private In-

vestors 

(5b) Ex-
pected Re-
payment to 
Public Au-
thorities 

(4c) Ex-
pected Re-
payment to 
Private In-

vestors 

(5c) Ex-
pected Re-
payment to 
Public Au-
thorities 

p = 0.8000 p = 0.7000 p = 0.6044 

(6a) NPV of Ex-
pected Payments 

from/to Public 
Authorities 

(6b) NPV of 
Expected 
Payments 
from/to 

Public Au-
thorities

(6c) NPV of 
Expected 
Payments 
from/to 

Public Au-
thorities 

72.47 27.53 −90.00% 110.30 2.20 96.51 1.93 83.34 1.66 −25.619 −25.858 −26.087 

70.85 29.15 −80.00% 107.84 4.66 94.36 4.08 81.48 3.52 −25.096 −25.603 −26.087 

66.97 33.03 −60.00% 101.93 10.57 89.19 9.25 77.01 7.99 −23.840 −24.989 −26.087 

61.90 38.10 −40.00% 94.21 18.29 82.43 16.00 71.18 13.82 −22.199 −24.187 −26.087 

54.98 45.02 −20.00% 83.69 28.81 73.23 25.21 63.23 21.77 −19.963 −23.095 −26.087 

45.01 54.99 0.00% 68.51 43.99 59.94 38.49 51.76 33.24 −16.736 −21.518 −26.087 

41.79 58.21 5.00% 63.60 48.90 55.65 42.79 48.05 36.95 −15.693 −21.008 −26.087 

38.16 61.84 10.00% 58.08 54.42 50.82 47.62 43.88 41.12 −14.519 −20.435 −26.087 

34.05 65.95 15.00% 51.83 60.67 45.35 53.09 39.16 45.84 −13.190 −19.785 −26.087 

29.36 70.64 20.00% 44.68 67.82 39.10 59.34 33.76 51.24 −11.672 −19.043 −26.087 

23.94 76.06 25.00% 36.44 76.06 31.89 66.55 27.54 57.46 −9.920 −18.187 −26.087 

17.63 82.37 30.00% 26.84 85.66 23.48 74.95 20.28 64.72 −7.879 −17.190 −26.087 

10.18 89.82 35.00% 15.49 97.01 13.56 84.88 11.71 73.29 −5.467 −16.011 −26.087 

1.24 98.76 40.00% 1.89 110.61 1.66 96.78 1.43 83.57 −2.576 −14.599 −26.087 

0.00 100.00 40.625% 0.00 112.50 0.00 98.44 0.00 85.00 −2.174 −14.402 −26.087 
(5) = (2)⋅(1+(3))⋅p, (4) = p⋅M−(5), (6) = (5)/(1+icap)−(2). I = 100, icap = 15 %, p = 0.8000 in (4a) and (5a), p = 0.7000 in (4b) and (5b), p = 0.6044 in (4c) and 
(5c). 
Note: The choice ipubl = −100 % is not possible as it would not distinguish different project qualities. The first two columns are determined on the basis 
of the assumption p = 0.6044, as this is the minimum success probability which private investors can be sure of.



 
 

Table 7: Signalling with ipubl and Ipubl When Both p and e Are Unobservable for External Investors  

  Project 1 (NPVtot > 0) Project 2 (NPVtot > 0) Project 3 (NPVtot < 0) Project 4 (NPVtot < 0) 

  p = 80.00 %, e = 30 p = 75.00 %, e = 35  p = 50.00 %, e = 40 p = 40.00 %, e = 50 
(1) Public in-
terest rate 

ipubl 

(2a) Public In-
vestment Ipubl 

(3a) Private 
Investment 

Ipriv 

(2b) Public In-
vestment Ipubl 

(3b) Private 
Investment 

Ipriv 

(2c) Public In-
vestment Ipubl 

(3c) Private 
Investment 

Ipriv 

(2c) Public In-
vestment Ipubl 

(3c) Private 
Investment 

Ipriv 

−100.00% 26.09 73.91 30.43 69.57 34.78 65.22 43.48 56.52 

−80.00% 30.30 69.70 35.00 65.00 38.10 61.90 46.73 53.27 

−60.00% 36.14 63.86 41.18 58.82 42.11 57.89 50.51 49.49 

−40.00% 44.78 55.22 50.00 50.00 47.06 52.94 54.95 45.05 

−20.00% 58.82 41.18 63.64 36.36 53.33 46.67 60.24 39.76 

0.00% 85.71 14.29 87,50 12.50 61.54 38.46 66.67 33.33 

5.00% 96.77 3.23 96.55 3.45 64.00 36.00 68.49 31.51 

6.25% 100.00 0.00 99.12 0.88 64.65 35.35 68.97 31.03 

−32.35% 49.28 50.72 54.46 45.54 49.28 50.72 56.86 43.14 

−17.86% 60.87 39.13 65.55 34.45 54.11 45.89 60.87 39.13 

−54.00% 38.36 61.64 43.48 56.52 43.48 56.52 51.76 48.24 

−26.60% 53.30 46.70 58.38 41.62 51.09 48.91 58.38 41.62 
 
  



 
 

Table 8: Higher Volatility of Repayments to Public Authorities when Relying on Loans 

Time t = 0 Time t = 1 

(1) Public in-

vestment per 

Project Ipubl 

(2) Public in-

terest rate 

ipubl 

(3) Overall 

Public Project 

Investment  

J⋅ Ipubl 

(4) Public Cap-

ital Market 

Investment 

W(n)−J⋅ Ipubl 

(5) Project Repayment to Pub-
lic Authorities 

 

(6) Capital 
Market Re-
payment to 

Public Author-
ities 

 

 
(7) Overall Repayment to Pub-

lic Authorities 

(8) Standard 
Deviation of 
Overall Re-
payment to 

Public Author-
ities (5a)  

Minimum 
(5b) Maxi-

mum 
(7a)  

Minimum 
(7b) Maxi-

mum 

2.17 −100.00% 13.04 86.96 0.00 0.00 100.00 100.00 100.00 0.00 

2.53 -80.00% 15.15 84.85 0.00 3.03 97.58 97.58 100.61 0.49 

3.01 -60.00% 18.07 81.93 0.00 7.23 94.22 94.22 101.45 1.18 

3.73 -40.00% 22.39 77.61 0.00 13.43 89.25 89.25 102.69 2.19 

4.90 -20.00% 29.41 70.59 0.00 23.53 81.18 81.18 104.71 3.84 

7.14 0.00% 42.86 57.14 0.00 42.86 65.71 65.71 108.57 7.00 

8.06 5.00% 48.39 51.61 0.00 50.81 59.35 59.35 110.16 8.30 

9.26 10.00% 55.56 44.44 0.00 61.11 51.11 51.11 112.22 9.98 

10.87 15.00% 65.22 34.78 0.00 75.00 40.00 40.00 115.00 12.25 

13.16 20.00% 78.95 21.05 0.00 94.74 24.21 24.21 118.95 15.47 

16.67 25.00% 100.00 0.00 0.00 125.00 0.00 0.00 125.00 20.41 

(3) = J⋅(1), (4) = W(n)−(3), (5a) = J⋅0, (5b) = (3)⋅(1+(2)), (6) = (4)⋅(1+icap), (7a) = (5a)+(6), (7b) = (5b)+(6), (8) = [(1)2⋅(1+(2))2⋅J⋅p⋅(1−p)]0.5. J = 6, 

W(n) = 100, p = 0.8, M = 140.625, icap = 15 %. 

  



 
 

Figure 1: The General Decision Problem of Allocating EU Funding to Urban Development Projects 
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Figure 2: Project Realization Area for Ranges of p and e 
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Figure 3: Critical Value i*publ for Separating Projects  
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Figure 4: Flow of Funds from the EC to Member State n and Set of Available Projects 

 

There are five urban development projects available for public support with grants of 8.29 € for each 

project. However, as overall funds of member state n are limited to 33.16 € and project 5 offers a nega-

tive total net present value, only projects 1 to 4 are subsidized, i.e. Ipubl = 0 € for project 5. 
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