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1 Introduction

Social impact bonds (SIBs) are innovative financial instruments that have recently drawn in-
creasing attention from policymakers and researchers. They are financial mechanisms aimed at
attracting private capital to finance the provision of a social service from a high-qualified organ-
isation, which is expected to reduce costs for the commissioners (usually public administrations)
in service delivery. SIBs may also be seen as pay-for-success or pay-for-performance systems
(OECD, 2016; Gustafsson-Wright et al., 2015) as they incorporate a bet: if the performance of
the social service provider improves what agreed with the counterparts, some costs saved by the
commissioner become profits for the private investors financing the initiative.

The structure of SIBs is complex and involves several actors: a private financial interme-
diary issuing the financial instrument, private investors buying the financial instrument, the
commissioner (most often a government or a local administration), the social service provider,
the beneficiaries of the social service, and the independent validator who ascertains whether the
project impact due to the service provider improves an ex ante agreed level of performance.

Given the above mentioned features, SIBs show at least two potentials. First, SIBs leverage
private financial resources to invest in the provision of social services by transferring the risk
usually run by the commissioner to private investors. Second, SIBs promote a culture of quality
and innovation in social service provision. In fact, the SIB scheme provides the financial inter-
mediary with a strong incentive to select the highest quality provider and ensure the service
success. This implies that successful SIBs may be win-win operations as they can create savings
for the government budget and, at the same time, increase the quality of public services (OECD,
2016).

Our paper advances the recent literature on SIBs by providing a simple and useful model
that derives the optimal SIB (for a systematic review, see Broccardo et al., 2020). The current
literature has so far analysed the potential of a public-private partnership, its policy implica-
tions, and the qualitative assessment of existing cases (McHugh et al., 2013; Sinclair et al.,
2014; Nicholls and Tomkinson, 2015). In particular, most of the studies discuss risks and the
opportunities for SIB as a public service (Warner, 2013; Edmiston and Nicholls, 2018; Fraser et
al., 2018). Because of the trade-off of risk and incentives, our analysis is also linked to the eco-
nomic literature on the design of pay-for-performance contracts (see Prendergast, 1999, for an
extensive review) and, more in general, the justification for public-private partnership (Hart et
al., 1997; Engel et al., 2013). However, SIBs extend the notion of pay-for-performance contracts
in two directions. Firstly, they specifically deal with publicly managed social programmes. As
such, social outcomes such as quality of life, education or freedom embed ethical concerns and
have indirect benefits. For example, increasing education levels to women in jail can also im-
prove their ability to find a job and, therefore, decrease unemployment or recidivism. Secondly,
SIBs involve charities and philanthropic organisations. This particular feature makes intrinsic
motivation play a non-negligible role, with mixed evidence on the positive or negative effects
(Gerhart and Fang, 2015). On one hand, intrinsic motivations of the agents of a SIB are an
important driver of performance. On the other hand, an extrinsic motivation related to the
project payoff may also occur, even if the incentive of providers is not related to project success.

About SIBs development, Giacomantonio (2017) wonders why SIBs grew less than expected
worldwide, discusses the government risk-averse attitude as a condition to set up SIBs, and
argues that SIBs can help philanthropic and charity funders to maximise the use of their scarce
resources. To highlight features that make SIBs different from other forms of private-public
partnership, Pauly and Swanson (2017) suggest a model where private investors are not purely
self-interested. This assumption, we believe, is strongly motivated by the recent development
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of several forms of impact and social finance (e.g., green bonds, social bonds, peer-to-peer mi-
crofinance, etc.) where investors’ choices reveal both their economic and social preferences.
Therefore, a SIB can still be implementable when government is risk-neutral and self-interested
private investors do not meet their participation constraint, as responsible investors with social
preferences are attracted by it. Two additional key factors for a successful SIB are the private
actors change and the potential large-scale social benefit Tse and Warner (2020a,b). On the
former, the change occurs when private funders depart from their self-interested profit maximi-
sation goal and become partially ethical investors willing to pay for the project social outcome.
On the latter, the long-term and large-scale impact of a SIB of course affects its success.

In spite of this promising potential, some caveats related to the articulated SIB structure
cannot be neglected. First, SIBs can work for a limited number of social activities. These
are activities where the commissioner has a positive economic benefit which, together with the
service provider performance, is clearly identifiable and measurable to be agreed upon by the
counterparts. For instance, SIBs have been so far issued for interventions to combat jail re-
cidivism1 or school abandonment, where costs and outcomes for the public commissioner are
observable and measurable. However, SIBs can also find applications in job training, health care
and prevention campaigns, provision of disability services, and foster care (OECD, 2016). In
principle, the boundaries of SIBs viability can be extended if we consider the role of responsible
investors willing to pay for a social premium and activities which do not produce direct economic
benefits for the commissioner but where a conventional economic value measuring its willing-
ness to pay can be applied.2 A second SIB limitation is represented by time delays and high
costs of project impact evaluations, especially when the most advanced methodologies such as
randomised control trials are applied. The third caveat arises when the project selection is only
driven by performance, as this would exclude the most challenging cases and select the most
likely to achieve the outcome (‘cherry-picking’ effect), the highest achievers (‘cream-skimming’
effect), or the easiest to reach (‘parking’ effect) (OECD, 2016). This limitation can be overcome
as far as the SIB is not the only exclusive financial tool providing the service, even though
an upward bias in estimating project benefit would remain. Last but not least, SIBs require
articulated contracts to reduce conflicts of interest among the number of actors involved (see
section 4) and, as a consequence, they may have high transaction costs.

Our paper provides an original contribution to the newborn SIB literature by outlining the-
oretical features and discussing two applications. More specifically, we outline an ‘impossibility
theorem’ that states that there exists no feasible SIB satisfying both government and private
investor participation constraints if the government is risk seeking or risk neutral and the activ-
ity investment costs are assumed to be the same for the government and the private investors.
In a second scenario, we relax this last assumption and show that, when bureaucratic costs or
different efficiency in the public sector make the activity investment costs higher than those of
the private sector, a SIB is feasible even with a risk neutral or risk seeking government. Then, we
calibrate our model to two case studies developed in Italy, namely a project to train women in
jail to learn a new job, and a project on personalised care of people with mental health diseases.
We selected these projects as i) both projects have government cost reductions and social out-
comes clearly measurable, ii) the prisons sector has been largely explored by other SIB projects
worldwide (e.g., see footnote 1), while the health sector may reveal a new are of intervention,
iii) they may show different political appetite, given people preferences on health- and prisons-
related issues, iv) they may have a large-scale impact, a key element pointed out by Tse and

1Three of the pioneer SIB projects around the world have been in this field. The Petersborough project in the
UK (Disley et al., 2011; Disley and Rubin, 2014), the Rikert Island project in the US, and the Juvenile Justice
Pay for Success Initiative, Massachussets, US.

2An example of such an activity is provided by job creation where the implicit willingness to pay is measured
by government expenditure in active labour policies per estimated number of jobs created with those policies.
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Warner (2020b) for their analysis of SIBs in South Carolina and Utah, and they can stimulate
political reforms at national level. For these reasons, we believe that our case studies show how
SIBs can be applied in different sectors and provide a complementary analysis, v) in case of
large scale impact they require different types of intervention for success and mainly a public
investment on prison infrastructure to make work in prison feasible against an adequate supply
of private companies doing work reintegration (e.g. in agriculture) for the implementation of the
health budget project on large scale. Finally, we discuss how our model could be extended within
an asymmetric information framework and when private investors display social preferences. In
fact, social preferences make SIB different from other forms of private-public partnership and fea-
sible also when participation constraints of self-interested investors’ preferences are not satisfied.

The paper is divided into six sections including introduction and conclusions. In the second
section we sketch the perfect information SIB model outlining participation constraints for the
government and private financiers. The third section applies the SIB model to a project reducing
jail recidivism and to a health budget project. In the fourth section we discuss potential conflicts
of interest among SIB actors when removing the assumption of perfect information. The fifth
section concludes.

2 The perfect information SIB Model

There are three ways in which the government can raise private funds. First, the government
issues a financial asset as a fraction of the total investment with each share having the same
risk-return characteristics of the aggregate financial investment. Second, private investors are
concentrated in one large financial intermediary ‘buying’ the equivalent asset – this is the case
of the intermediated SIBs, according to the taxonomy of Goodall (2014) and OECD (2016).
Third, a large financial intermediary chooses an ‘originate to distribute’ model, that is, it cre-
ates a special purpose vehicle issuing a financial asset sold to market investors with a fixed
interest dividend in case of success and no dividend in case of failure. In this case, the large
financial intermediary covers costs and gets its margin soon, and distributes the risk on small
private investors. For the sake of simplicity, in our theoretical model we refer to the second
approach even though also the other two can be reconciled with the model under reasonable
assumptions.

Consider a social activity which requires an investment x that may lead to a success outcome
y with probability p ∈ [0, 1] or a failure outcome f with probability 1 − p. The investment in
the social activity has an expected return py+ (1− p)f and is risky since we assume f < x < y.
The government is the commissioner of the activity and decides whether directly performing the
activity or delegating it to a third agent through a SIB scheme. To mimic the characteristics of
the existing SIBs, we assume that the government raises private capital to cover the investment
cost x, creates a guarantee fund φ > 0 as a share of the investment x in order to reduce the risk
of the private investor, and agrees to share a portion π ∈ (0, 1) of the success outcome with the
private investor.

Thus, a SIB contract is characterised by a pair of (φ, π) that satisfies government and pri-
vate investor participation constraints. In the next section we describe the optimal SIB, that is
the SIB that maximises government expected utilities without charging additional costs to the
private investor. Note that in our model the agency implementing the activity (e.g., a non-profit
organisation), the intermediary agents, and the external evaluator do not play any role. This is
possible if we assume that the costs the government would incur in case of direct implementation
equal the costs that the private investor faces with a SIB. We relax this assumption in section
2.1 where we assume different costs for the government and the private investors.
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Government participation constraint

To contract a SIB with private investors, a government requires expected revenues from the
SIB being greater than or equal to those arising from direct implementation.

Hence, the government expected gain in case of direct financing of the social activity is

uGD = p(y − x) + (1− p)(f − x)

while, under the SIB scheme, it writes

uGSIB = p(1− π)(y − x)− (1− p)φx

In essence, the SIB allows the government and private investors to trade part of the risk with
a share of profits. We also assume that the government may have different risk attitudes. In
particular, the government may be willing to transfer the risk to private investors and accept an
extra loss (i.e., risk averse), willing to take the risk and pretend an extra gain (i.e., risk seeking),
or not require anything additional (i.e., risk neutral) from the SIB.

Thus, the commissioner participation constraint holds if the expected benefit from the SIB
is greater than or equal to that from direct implementation, that is

uGD ≤ uGSIB + k

pπ(y − x) + (1− p)
(
f − (1− φ)x

)
≤ k. (Gc)

where k represents the risk attitude of the government and can be positive (i.e., the government
is risk averse), negative (i.e., the government is risk seeking), or equal to 0 (i.e., the government
is risk neutral).

Equation (Gc) and its partial derivatives3 show that the government incentive to participate
lowers with a higher private investors’ share π, guarantee fund share φ, success outcome y, and
failure outcome f , while it increases with a higher investment cost x as long as pπ ≥ (1 − p)φ,
coeteris paribus. As for the probability, a higher probability of success decreases the government
incentive to participate if and only if π(y − x) − (f − (1 − φ)x) > 0, that is if and only if the
government faces higher loss in case of success than gain in case of failure.

Private investors participation constraint

From the private investor’s perspective, the social activity corresponds to an equivalent asset
r with mean

E[r] = pπ
y − x
x

+ (1− p)f − x+ xφ

x

and standard deviation4

σ2(r) =: σ2(π, φ) = p(1− p) 1

x2
(
π(y − x)− f + x− xφ

)2
. (1)

where by abuse of notation we also write σ2(π, φ) to highlight the dependent variables affecting
the variance.

3The partial derivatives with respect to each variable write
∂
(
pπ(y−x)+(1−p)

(
f−(1−φ)x

))
∂π

>

0,
∂
(
pπ(y−x)+(1−p)

(
f−(1−φ)x

))
∂φ

> 0,
∂
(
pπ(y−x)+(1−p)

(
f−(1−φ)x

))
∂y

> 0,
∂
(
pπ(y−x)+(1−p)

(
f−(1−φ)x

))
∂x

< 0 ⇐⇒

pπ > (1− p)φ, and
∂
(
pπ(y−x)+(1−p)

(
f−(1−φ)x

))
∂f

> 0
4Proof in Appendix A.
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The private sector participation constraint is met if the equivalent asset lies above or along
the efficient frontier (EF ) represented by

EEF [r] ≥ a0 + a1σ
2(r)

pπ(y − x) + (1− p)(f − x+ xφ) ≥ x
(
a0 + a1

p(1− p)
x2

(
π(y − x)− f + x− xφ

)2)
(Pc)

where the intercept a0 and slope a1 represent the risk-free interest rate and the risk premium
respectively, and they can be estimated using historical nominal rates of return and standard
deviations of standard assets such as stocks and bonds. In other words, private investors par-
ticipate to the venture only if the SIB returns as an equivalent asset with mean and standard
deviations that are competitive in financial markets and do not lie below the efficient frontier
(Pc).

Given the above mentioned SIB characteristics the ‘expected public expenditure multiplier’
(i.e., the ratio between the expected value of public expenditure revenues and the expected cost
of government participation in the SIB) is given by

mSIB :=
p(y − x)(1− π)

(1− p)φx
.

The optimal solution

The government maximises its expected gain subject to the participation constraints dis-
cussed above. Thus, the maximisation problem writes

max
π,φ

p(1− π)(y − x)− (1− p)φx

s.t. (Gc): pπ(y − x) + (1− p)(f − x+ xφ) ≤ k
(Pc): pπ(y − x) + (1− p)(f − x+ xφ) ≥ x(a0 + a1σ

2(π, φ))

The constraints (Gc) and (Pc) can be jointly satisfied if and only if

k ≥ x(a0 + a1σ
2(π, φ)) (2)

> 0, (3)

where (3) comes from the positive signs of the risk-free interest rate a0 and the risk premium
a1. Therefore, we have the following impossibility result.

Proposition 1. Let a social activity require an investment cost x, and lead to a successful
output y with probability p, or a failure outcome with probability 1 − p. There exists no SIB
(π, φ) 6= (0, 0) implementing the social activity that leaves a non-risk averse government at least
as well as off as it would have been by implementing the social activity without the SIB.

Proof. If the government is not risk averse, then k ≤ 0, which contradicts the participation
constraints k ≥ x(a0 + a1σ

2(π, φ)) > 0.

If the government is risk averse enough (i.e., k ≥ x(a0+a1σ
2(π, φ)), then it would be optimal

for it to set its risk coefficient at the minimum, that is k = x(a0 + a1σ
2(π, φ)). In this case the

government maximisation problem writes

maxπ,φ p(1− π)(y − x)− (1− p)φx (4)

s.t. (Gc): pπ(y − x) + (1− p)(f − x+ xφ) = k

(Pc): pπ(y − x) + (1− p)(f − x+ xφ) ≥ x(a0 + a1σ
2(π, φ))
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and the optimal SIB writes5

(π∗, φ∗) = (
a0x

y − x
,
x− f + xa0

x
) (5)

Note that in order to have π∗, φ∗ ≥ 0 and π ≤ 1, we need the following further assumptions:

φ∗ ≥ 0 ⇐⇒ f ≤ (1 + a0)x (6)

π∗ ≤ 1 ⇐⇒ (1 + a0)x ≤ y. (7)

Equation (6) (respectively, (7)) requires the failure (successful) outcome to be low (high)
enough to leave the government (private investors) at least as well as without SIB.

Comparative statics

The comparative static analysis on the optimal SIB solution shows that higher investment
cost implies higher risk for the private financier and therefore a higher x increases both π∗ and
φ∗ since ∂π∗

∂x = a0y
(y−x)2 > 0 and ∂φ∗

∂x = f
x2 > 0. The effect of higher success outcome y is obviously

opposite and therefore it decreases π∗ since ∂π∗

∂y = − a0x
(y−x)2 < 0. In the same direction higher

failure outcome f is a risk reduction factor for the private investor and, as such, it decreases φ∗

since ∂φ∗

∂f = − 1
x < 0, that is higher failure outcome. As well a0 is part of the opportunity cost

of investing in the SIB for the private financer and therefore its growth increases both π∗ and
φ∗ since ∂π∗

∂a0
= x

y−x > 0 and ∂φ∗

∂a0
= 1 > 0. Consider finally that the guarantee fund does not

depend on y (this is reasonable as it is used only in case of failure outcome) and the solutions do
not depend on a1 (since the private investor participation constraint is satisfied with equality in
the optimal solution) and p. In fact, the government (respectively, the private investor) would
always be attracted by reducing (respectively, increasing) φ and π, regardless of the probability
of success p.

2.1 Governmental and private costs are different

Suppose that the government faces different costs than private investors. In particular, we may
assume, on one hand, the investment cost in case the government directly implements the social
activity (i.e., xg) being higher than the same cost private investors would incur with a SIB (i.e.,
xp < xg). This can be due to the absence of expertise, the regulation of national contracts
increasing costs for the government, or lack of economies of scale. On the other hand, we may
also assume that xp > xg since a SIB would involve more agents like intermediaries and external
evaluators that would have not been involved otherwise. Hence, a more realist scenario assumes
xg 6= xp with no a priori hypothesis on which agent faces higher costs.

In this case, (2) now writes6

k ≥ xP (a0 + a1σ
2(π, φ))− (xG − xP ). (8)

allowing us to state the following proposition

Proposition 2. Let a social activity require an investment cost xg for the government without a
SIB, or an investment cost xp for the private investors with a SIB, and assume that the activity
leads to a successful output y with probability p or a failure outcome with probability 1 − p. In
order to have a feasible SIB, we have that

5A proof of the solution is shown in Appendix A, where we also show that another solution (π̂, φ̂) with π̂ ≥ π∗

may exist.
6See Appendix A for the proof.
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(i) if xg > xp, then the government may be risk seeking, risk neutral, or risk averse: More
specifically, the government can be risk seeking if and only if xG−xP > xP (a0+a1σ

2(π, φ)).

(ii) if xg < xp, then the government must be risk averse;

Proof. See Appendix A.

With different costs for the government and the private investors, the optimal solution re-
mains as in (5), when it exists. Then, the only condition that changes is the threshold of the
risk factor for the government to be incentivised to implement a SIB, that is (8).

3 Two case studies of SIB in action

3.1 Made in Carcere and the case of jail recidivism

The Made in Carcere (MiC) project trains inmate women in the craftsmanship sector with the
goal of reintegrating them in the job market. The project started in Puglia, Italy, in 2007 where
it has been tested for 10 years on a group of 123 women. Trainees produced handcrafted clothes
branded as MiC and market discipline helped female inmates to develop job discipline and im-
prove professional and personal skills. The project was particularly successful as it reduced jail
recidivism in Lecce, Italy from 70 to 5 percent in 10 years. A SIB scheme may potentially
replicate this project at national level therefore involving more beneficiaries and significantly
benefiting government budget.

We simulate a hypothetical SIB for a project like MiC in Italy (Table 1). Yearly savings
are estimated to be e58,000 per inmate.7 In our baseline scenario we assume yearly fixed costs
equal to 200,000 euros. These costs represent third agent costs, that is payment of resources
employed in women training based on real costs of the first MiC project, plus a bonus calculated
as 10 percent of revenues for penitentiary policemen. We calculate values for the overall period
equivalent asset using a discount rate of 5 percent. We assume that the project succeeds (i.e.,
it performs as good as in the previous MiC project with recidivism fallen from 70 to 5 percent)
with probability 0.8 (good state), and it fails with probability 0.2 (bad state) (reflecting the
difficulty to replicate MiC on a larger scale). We conveniently assume that the bad state is rep-
resented by a 20 percent loss of the capital invested implying a reduction of recidivism of only 8
percent (i.e., 62 percent of recidivism rate). In addition, we assume on average 3 years of prison
for recidivists8 and that the effect of recidivism reduction produced by the project is uniformly
distributed over 10 years (i.e., any year the positive effect of recidivism reduction is produced
on 10 percent of beneficiaries). This implies also an assumption of uniform distribution of the
remaining years in prison for participants to the project. The 3-year recidivism assumption
produces three different revenues for the first year asset, second year asset, and third year asset,

7These costs represent the ratio between total government expenditure for the prison system and the number
of inmates. Hence they combine variable and fixed costs. As such we are aware that, while variable costs may
be related more directly to the number of prisoners, fixed costs may be saved if the reduction is permanent
and of a scale allowing to eliminate one prison infrastructure. Given the large number of inmates involved in
MiC, it is reasonable to assume that the number is high enough to imply savings also on fixed costs and jail
infrastructure. The other implicit assumption requires zero queues, and this is reasonable for some prisons. The
problem is generally the opposite in most countries. In Italy, the ratio between effective inmates and the maximum
admissible number according to EU rules was 113% in 2017 – see http://www.repubblica.it/solidarieta/diritti-
umani/2017/07/31/news/carceri in italia crescono pericolosamente sovraffollamento e suicidi-172043754/. The
EU has recently fined Italy for prison overcrowding. Savings on EU fine costs are not added to the picture
that therefore may underestimate actual benefits from the MIC project.

8Three years in prison after recidivism consider the average expected years in prison after recidivism of MiC
beneficiaries and the other convicted people, duration, and drop-off rate of MiC. In our sensitivity analysis we
check how our analysis changes when we consider 2 years of prison after recidivism. Note however that penalties
for re-convicted are usually more severe.
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since government savings in the third year of the project are three times higher than in the first.
Finally, we use a0 = 0.434 as risk-free interest rate and a1 = 0.32 as risk premium as secular
references for these two parameters (Siegel, 1992).

This assumptions together with real data estimate the total cost of the project x equal to
e3,470,100.00, which in case of success leads to the outcome y equal to e10,615,276.04, other-
wise the outcome f is equal to e1,306,495.51.9 Thus, according to our model in section 2, we
have that a SIB for this project is feasible as long as the government is k-risk seeking or the
difference between the government and private investors costs exceeds k, with k = 1, 506, 023.40,
and in this case it will share 21% of profits (i.e., π = 0.211) and will guarantee 106% of the
initial investment (i.e., φ = 1.057).

As always in impact studies, it is fundamental to evaluate whether project benefits are
overestimated for not taking into account deadweight, crowding-out, attribution, and drop-off.
In our analysis, the deadweight is represented by the complement of the recidivism rate without
intervention. Therefore, it is already considered since we calculate project gain as the difference
between the recidivism rate with and without the project. As well, there is no crowding out
because we assume there are no other alternative projects to the standard public jail path in the
absence of the MiC project. The result of the project can fully attributed to the treatment. The
drop-off is already implicit in our assumption of average recidivism length (e.g., if the average
length is three years the treatment has full effects for three years and 100 percent drop-off after
them).

Table 1: Beseline scenario for a SIB in the Made in Carcere project

Item Value

Yearly cost per inmate e58,000
Bonus for penitentiary policemen 10%
Total operating costs per year e200,000
Intertemporal discount rate 5%
Recidivism without SIB 70%
Recidivism in good state 5%
Recidivism in bad state 62%
Probability of good state 0.80
Probability of bad state 0.20
Average prison years of recidivists 3
Project length (years) 10
Yearly effect distribution (linear) 10%
Risk-free interest rate 0.434
Risk premium 0.32

Total costs (x) e3,470,100.00
Outcome if success (y) e10,615,276.04
Outcome if failure (f) e1,306,495.51
Profits share (π) 0.211
Guarantee fund (φ) 1.057
Government expected gain e3,777,396.53
Private investors expected gain/Government risk factor e1,506,023.40
Multiplier e6.15

9See Appendix B for details.
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3.1.1 Sensitivity analysis

In what follows, we perform a sensitivity analysis on the most relevant parameters: i) the out-
come in case of failure; ii) fixed costs (raised from 200,000 to 400,000); iii) probability of success
(reduced down from the 80 percent base assumption); iv) average years in jail post recidivism
(reduced from 3 to 2 or 1 year only); iv) loss in bad state. In particular, we might reasonably ex-
pect fixed costs to lift up because of regulatory limitations or the need of infrastructural changes
to perform properly productive activities in jail. We might as well expect that the probability
of success is lower than that occurred in our benchmark case (i.e., MiC) due to lower ability of
educational and training staff working in different regions.

The first parameter we analyse is the outcome in case of failure. In our baseline scenario, we
assume this failure outcome reflect a low reduction of recidivism (i.e., 62%), suggesting that if
the project is not successful then the treated inmates re-offend almost as much as non-treated
inmates. This is a pessimistic assumption, and therefore we relax it and assume that recidivism
in case of failure is 50%. Accordingly, the guarantee fund becomes more attractive for the gov-
ernment as it is lower than 1, and the government expected gain also increases, without affecting
any private investor expected outcome (Table 2, column 3).

The second parameter that we analyse it the fixed costs. It may be argued that these costs
are low and that it would be reasonable to assume fixed costs equal to e400,000. When this
occurs, we still obtain a feasible SIB with higher profit shares and higher guarantee fund. How-
ever, the increase in fixed costs is at the expenses of the government risk factor, which is now
higher and requires more risk averse attitudes or higher difference between governmental and
private costs.

We also find that the SIB scheme remains feasible when departing from the beseline scenario
with the reduction of average recidivism years to 2 (Table 2, column 5). In this case the gov-
ernment needs to be less risk averse.

3.1.2 Further discussion

In our analysis, we strictly limit the project benefits to the foregone government cost of recidi-
vism. However, the MiC project has other positive effects on the lives of the beneficiaries. First,
women who do not re-offend may find a job and their wages proxy an additional project ben-
efit. Similarly, they can contribute to the caring activities of their families therefore increasing
their families well-being. Thus, a more comprehensive analysis should take these benefits into
account. These are not benefits directly arising from the MiC project, but they are benefits
that the government may be willing to pay for. Any time a public administration invests in
active employment policies it is in fact implicitly ‘spending’ a given amount of money per job
created (i.e., the ratio between total active employment policy expenditure and the number of
jobs created).

3.2 The Health Budget project

The Health Budget (HB) project is a three-year personalised plan which operated in Campania,
Italy, in the last decade. The project consists of a personalised care for patients with mental
diseases who are offered alternatives to hospitalisation by a team of physicians and psychologists
on patients with mental diseases. Based on a rich set of individual and collective information,
the team designs personalised care plan for each patient and proposes innovative solutions such
as work reintegration and social farming as an alternative to the standard care of hospitalisation.
In particular, nowadays social farming offers widespread opportunities and also multinational
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Table 2: Sensitivity analysis for a Social Impact Bond in the Made in Carcere project

Item Baseline Soft failure Higher costs Lower
prison
years of
recidivism

Yearly cost per inmate e58,000 e58,000 e58,000 e58,000
Total operating costs per year e200,000 e200,000 e400,000 e200,000
Bonus for penitentiary policemen 10% 10% 10% 10%
Intertemporal discount rate 5% 5% 5% 5%
Recidivism without SIB 70% 70% 70% 70%
Recidivism in good state 5% 5% 5% 5%
Recidivism in bad state 62% 50% 62% 62%
Probability of good state 0.80 0.80 0.80 0.80
Probability of bad state 0.20 0.20 0.20 0.20
Average prison years of recidivists 3 3 3 2
Project length (years) 10 10 10 10
Yearly effect distribution (linear) 10% 10% 10% 10%
Risk-free interest rate 0.434 0.434 0.434 0.434
Risk premium 0.32 0.32 0.32 0.32

Total costs (x) e3,470,100.00 e3,470,100.00 e5,870,100.00 e2,913,400.00
Outcome if success (y) e10,615,276.04 e10,615,276.04 e10,615,276.04 e7,256,718.06
Outcome if failure (f) e1,306,495.51 e3,266,238.78 e1,306,495.51 e893,134.53
Profits share (π) 0.211 0.211 0.537 0.291
Guarantee fund (φ) 1.057 0.493 1.211 1.127
Government expected gain e3,777,396.53 e4,169,345.19 e335,796.53 e1,806,185.76
Private investors expected
gain/Government risk factor

e1,506,023.40 e1,506,023.40 e2,547,623.40 e1,264,415.60

Multiplier e6.15 e13.19 e1.24 e3.75

corporations like Leroy Merlin took part to HB as a part of their CSR policy. The project
has been initially tested on a target of 60 patients. In this first trial, the daily cost of three
practitioners (psychologists and physicians) was e82 per patient, while the daily cost of the hos-
pitalisation was e300 per patient.10 The project was fully successful, since none of the patients
have been re-hospitalised in the following years.

In this section, we simulate a SIB which replicates the HB. Based on the first trial data
discussed above (i.e., a daily cost of e82 per patients, 60 patients treated, and seven years
project-length with 3 years of treatment and 4 years of follow-up), the total cost is e5,387,400.
We prudentially assume the number of re-hospitalised patients equal to 40 percent of the tar-
geted patients in case of success, while 90 percent of patients in case of failure.11 Therefore, the
outcome of HB in case of success is e23,783,087.58 and in case of failure is e3,963,847.93, corre-
sponding to the cost differential between SIB and non-SIB scenarios.12 We as well assume that
the project is successful with probability 80 percent, while it fails with probability 20 percent.

10Practitioners costs represent an upper estimate of HB project costs as Righetti (2014) and hospitalisation
costs represent an upper estimate of daily hospitalisation costs for psychiatric-related diseases in Campania in
2012 available at http://www.regione.campania.it/regione/it/tematiche/informazioni-di-servizio-5bk7hay0.

11This conservative assumption consider the difficulty of replicating the project on large scale that implies
higher supply of external threats for the patients.

12See Appendix B for details.
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Note that gains are immediately available as the project takes patients away from the structure
since its start. Similarly, consider that gains for the government should last for all the rest of
the patient’s life in case of full recovery.

Under these assumptions, the model described in section 2 leads to a feasible solution of a
SIB contract equal to (π, φ) = (0.127, 0.698), assuming a k-risk averse government or a difference
between the government and the private investors costs higher that k, with k = 2, 338, 131.60
(Table 3).

Table 3: Baseline scenario for a SIB in the Health Budget project

Item Value

Daily cost per hospitalised patient e300.00
Daily cost per treated patient e82.00
Re-hospitalisation rate in case of success 40%
Re-hospitalisation rate in case of failure 90%
Intertemporal discount rate 5%
Years of treatment 3
Years of follow-up 4
Risk-free interest rate 0.434
Risk premium 0.32

Total costs (x) e5,387,400.00
Outcome if success (y) e23,783,087.58
Outcome if failure (f) e3,963,847.93
Profits share (π) 0.127
Guarantee fund (φ) 0.698
Government expected gain e12,093,708.05
Private investors expected gain/Government risk factor e2,338,131.60
Multiplier e17.07

3.2.1 Sensitivity analysis

In our sensitivity analysis we explore how the SIB changes when cost assumptions of the baseline
scenario change. Our best case scenario relies on data from the Campania region, which has a
quite generous daily hospitalisation cost per patient. Therefore, we want to check whether the
SIB remains feasible when assuming lower hospitalisation costs and higher practitioner costs
as they can be in other regions. In fact, the daily hospitalisation cost is a key variable and
may display high heterogeneity across regions, even within Italy. Table 4 shows that we have
a feasible SIB under examined changes in our assumptions. In particular, if we assume the
lower re-hospitalisation in case of success, then the profit share decreases and becomes close to
zero, meaning that the government may agree with a lower profit share and expect a higher
gain (Table 4, column 2). Moreover, if hospitalisation costs are lower (i.e., opportunity costs
of SIB are lower) or practitioner costs are higher – this may be the case depending on regional
cost differential or may include a follow-up visit cost– , then both the share of profits and the
guarantee fund increase (Table 4, column 3 and 4), with the last guarantee fund being higher
than 1.
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Table 4: Sensitivity analysis for a SIB in the Health Budget project

Item Baseline Better
outcome

Lower
opportunity

costs

Higher costs

Daily cost per hospitalised
patient

e300 e300 e200 e200

Daily cost per treated pa-
tient

e82 e82 e82 e100

Re-hospitalisation rate in
case of success

40% 20% 40% 40%

Re-hospitalisation rate in
case of failure

90% 90% 90% 90%

Intertemporal discount
rate

5% 5% 5% 5%

Years of treatment 3 3 3 3
Years of follow-up 4 4 4 4
Risk-free interest rate 0.434 0.434 0.434 0.434
Risk premium 0.32 0.32 0.32 0.32

Total costs (x) e5,387,400.00 e5,387,400.00 e5,387,400.00 e6,570,000.00
Outcome if success (y) e23,783,087.58 e31,710,783.43 e15,855,391.72 e15,855,391.72
Outcome if failure (f) e3,963,847.93 e3,963,847.93 e2,642,565.29 e2,642,565.29
Profits share (π) 0.127 0.089 0.223 0.307
Guarantee fund (φ) 0.698 0.698 0.943 1.032
Government expected gain e12,093,708.05 e18,435,864.73 e5,487,294.83 e3,791,446.43
Private investors expected
gain/Government risk fac-
tor

e2,338,131.60 e2,338,131.60 e2,338,131.60 e2,851,380.00

Multiplier e17.07 e25.50 e6.40 e3.80

4 Potential conflicts of interest under an asymmetric informa-
tion scenario

The theoretical analysis on comparative statics and the simulated sensitivity analysis discloses
several conflicts of interest that may occur if we relax the assumption of perfect information.
Asymmetric information may arise under different respects, such as risk-return characteristics
of the activity and quality and effort of the delegated organisation performing the social service.

As for the risk-return characteristics, the organisation performing the service could be inter-
ested in increasing project costs, as project costs are indeed revenues for the organisation (Table
5). An independent audit on project costs may be required by the government and private
investors.

As for the quality and the effort of the organisation providing the service, government of-
ficials may be politically biased, that is, they may be interested in selecting the organisation
ensuring the highest political benefits, which is not necessarily the best performer. This may
happens because government officials do not directly incur in costs in case the project fails.13 In

13In some legislations, civic servants can be prosecuted and found directly responsible with their own wealth
for damages to public money. Even in that case the expected costs of their damage action may be low in case of
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Table 5: Potential conflicts of interest under the SIB scheme.

Variable Government Private investors NGO Solution

Project cost Interest to reduce
project costs to pay
less guarantee fund

Interest to reduce
project costs to in-
crease project profits

Interest to inflate
project costs (pre-
venting unfeasible
SIB) as they are
proportional to their
wages

Cost sharing for
NGO

Project
expected
revenues

Interest to inflate
revenues to let pri-
vate investors be
willing to accept less
profits shares

Interest to reduce
revenues to increase
profits share

Interest to inflate
revenues up to the
trigger point that
makes the SIB
feasible

Evaluation of
the project
expected rev-
enues from
independent
third parties

Project
expected
risk

Interest to reduce
risk to give lower
profit share and
lower guarantee fund
coverage

Interest to increase
risk in order to get
higher profit shares
or higher guarantee
fund coverage

Interest to reduce
risk up to the trigger
point that makes the
SIB feasible

Evaluation of
the project risk
from external
evaluators

Choice of
NGO

Interest for a polit-
ically friendly NGO
regardless the effi-
ciency, as votes are
more important than
public debt

NGO chosen by
private investor
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this case, it is advisable that the selection of the organisation be in charge of private investors,
who directly benefit from the success of the venture.

Similarly, private investors are interested to overstate project risks in order to negotiate a
higher share of profits from the commissioner. On the contrary, the government and the or-
ganisation performing the service may have the interest to show that the project is feasible and
private financing is profitable (Wong et al., 2016). As for the previous case, an audit of a third
independent party of risks and returns of the project can overcome these problems.

Two additional conflicts of interest that can typically occur concern hidden actions of the
service providers – when their effort cannot be monitored – and hidden information on project
outputs. This does not apply on the direct output of the project, as in our case studies provided
in section 3 with the example of jail recidivism where we know whether inmates re-offend, and
the example of health budget where we know whether patients are re-hospitalised. Hidden in-
formation on project outputs may however apply on the benchmark output used to assess the
success or the failure of the project. In other words, the benchmark output under the scenario
without the SIB can be arguable. The problem of hidden actions of the provider may be over-
come with some form of variable (i.e., performance based) payment to service providers; the
problem of hidden information may be overcome with an ex ante agreement between commis-
sioners and the intermediary on the counterfactual benchmark output (e.g., the regional average
recidivism rate in the case of the jail recidivism).

4.1 A moral hazard model

The model presented in section 2 implicitly assumes that the private investor will exert the
maximum effort to successfully lead the project. However, if the contract is set up regardless
of the outcome, the private investor can in fact increase the risk of failure as it does not fully
pay for this risk. This situation, known as moral hazard, can be embedded in our model by
assuming that the private investor can exert high or low effort, eH and eL respectively, and that
the probability that the project is successful depends on investor’s effort. More precisely, in
this subsection we implement a simple model under asymmetric information where we assume
that under low effort the project is not successful, while under high effort the project remains
successful with probability p. A more complex framework with the successful outcome being
possible even under low effort is discussed in the next section.

In presence of moral hazard, the government pays the private investor according to the
outcome observed, that is whether the project has been successful or not. Then, the private
investor’s utility function under SIB writes

uPSIB (π, φ, eH) = pπ(y − x) + (1− p)(f − x+ xφ)− v (9)

where v captures the cost of high effort, if they put high effort, and

uPSIB (π, φ, eL) =: uPSIB (φ, eL) = f − x+ xφ (10)

otherwise. These utility functions capture the different outcomes depending on the effort. If the
private investor puts high effort, then the project outcome can be either success or failure; with
low effort, instead, the outcome is always failure.

The effort, we assume, is not verifiable, and therefore the government pays π and φ based on
the observed outcomes y or f . If the project is successful, the outcome is y and the government

poor efficiency of civil justice.
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pays π; otherwise, the outcome is f and the government’s offer is φ.

If the government wishes the private investor to exert low effort, the optimal contract is
φ∗ = x−f+xa0

x , with (6) holding, as we have shown that the optimal solution (5) ensures the pri-
vate investor no higher revenues than those they would have obtained with the efficient frontier
(Pc). In other words, the efficient frontier would act as a minimum reservation price for the
private investor.

If the government wishes the private investor to exert high effort and maximise the probability
of success, then it needs to solve the following maximisation problem:

max
π,φ

p(1− π)(y − x)− (1− p)φx

s.t. (IC): uPSIB (π, φ, eH) ≥ uPSIB (φ, eL)

(PC): uPSIB (π, φ, eH) + uPSIB (π, φ, eH) ≥ x
(
a0 + a1

p(1− p)
x2

(
π(y − x)− f + x− xφ

)2)
(Gc): uGD − (uGSIB (π, φ) + uGSIB (π, φ)) ≤ k

where IC represents the incentive compatibility constraint and PC and Gc represent the partic-
ipation constraint, respectively.

The optimal solution

The optimal solution will require IC to be binding for the governement to offer the lowest possible
share of profit. Then, from IC, we have that

pπ(y − x) + (1− p)(f − x+ xφ)− v = f − x+ xφ

π =
xa0
y − x

+
v

p(y − x)

Then, the optimal solution under asymmetric information can be written as

(π∗, φ∗) = (
xa0
y − x

+
v

p(y − x)
,
f − x+ xa0

x
).

In other words, the asymmetric information scenario would let the government pay the pri-
vate investor for the cost of high effort, net of the probability of the project to be successful.

The government will demand for high effort if and only if its gain with high effort will exceed
the gain with low effort, that is

p
(

1− (
xa0
y − x

+
v

p(y − x)
)
)

(y − x)− (1− p)(x− f + xa0
x

)x ≥ −(
x− f + xa0

x
)x

y − f ≥ v

p
.

Thus, if the difference between the success and the failure outcome is greater that the cost
for the private to put high effort divided by the probability of success, then the government will
have incentive to demand for high effort, as it would expect higher gains with high effort from
the private investor than without effort.
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Costly monitoring

In order to reduce the moral hazard of the private investor, we also include in our benchmark
model a simple costly monitoring action that the government can implement to monitor the
effort of the investor. More precisely, the government can pay c to monitor the effort and ensure
the private investor puts high effort. Under this assumption, we obtain that

maxπ,φ p(1− π)(y − x)− (1− p)φx− c
s.t. (Gc): pπ(y − x) + (1− p)(f − x+ xφ) = k − c

(Pc): pπ(y − x) + (1− p)(f − x+ xφ) ≥ x(a0 + a1σ
2(π, φ))

We observe that, with costly monitoring, the SIB would require the government to be more
risk-averse to be feasible, with not additional changes to the rest of the constraints which lead,
therefore, to similar results as in (5).

5 Discussion

Our paper presents SIB feasibility and optimal conditions through the lens of a theoretical model
under symmetric information that we calibrate with empirical data on two Italian projects, and
then extending the model under asymmetric information. The first result our theoretical model
shows under the assumption of perfect information and commissioner risk neutrality is the im-
possibility theorem (Proposition 1). This result confirms that the feasibility of many SIBs does
not depend on economic conditions (see, for instance, Giacomantonio (2017)).

The impossibility theorem does not hold if we assume the government being risk averse. More
specifically, this happens if we assume in our model the factor k being positive. This factor may
not only be interpreted as risk attitudes, as we stressed in our interpretation above. The factor k
may also capture government expertise in implementing the project or bureaucratic costs. The
higher these costs, the lower the incentive for the government to implement the project without
SIB. In fact, costs of this kind would account as negative costs in (Gc), left-hand side. Thus,
the effect would be equivalent to the case of k denoting a risk-aversion coefficient. Moreover, k
may also represent time preferences that would discount government’s utility function without
SIB because of liquidity constraints of the government at the time when the project can be
implemented.

When we remove the perfect information assumption and introduce the possibility for the
private investor to put high or low effort, and the possibility for the government to monitor the
effort at additional cost, we find also that the government needs a positive k, and this would be
higher in case of costly monitoring.

We must acknowledge, however, that SIBs are usually performed by social agents for social
projects. Therefore, we should expect the private investors to display social preferences, that is
their utility is higher when the project’s beneficiaries are better off, net of their own gains. Then,
the probability that the private investor puts high effort might be assumed higher when imple-
menting a SIB than otherwise. This would reduce both the factor k as well as the monitoring
costs and increase the probability of exerting high effort, that is the probability of success.

While our assumptions might be potentially tested, to the best of our knowledge, there are
no enough data on SIBs and their characteristics to perform a robust econometric analysis. To
check if our theoretical predictions are consistent with existing projects, we have qualitatively
assessed two sources of SIBs implemented worldwide, the database provided by the Brookings
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Institution (Gustafsson-Wright et al., 2021) and the database provided by the University of
Oxford (INDIGO, 2021).

These databases identifies 69 experiences already launched and 138 in development. For
most of them we have only a brief information on their characteristics. The results of our
assessment outline four cases in which the impossibility theorem is overcome. First, the public
commissioner (e.g., the government) is risk averse and private investor is purely self-regarding.
Second, the commissioner has social preferences and, as such, is more likely to be risk averse.
Third, the commissioner is risk neutral and the private investor has social preferences. Fourth,
the quality of the service is proportional to private investor’s cost of putting high effort. In this
case, the government can exert the optimal, high effort but it will monitor only if the risk of low
outcome is high. The first three cases show how both the factor k and agents’ social preferences
are important, with our model results under symmetric information holding. The last case fits
our asymmetric information model.

6 Conclusions: What we have learnt

SIBs are innovative promising financial schemes involving several actors. Under the SIB scheme
the most efficient and reputable organisation in the provision of a given social service that re-
duces government expenditure is hired by the government, and private investors participate to
the venture by financing it with their funds. In most of the cases, investment risk is transferred
from the government, that only partially covers the risk with a guarantee fund, to private in-
vestors. In case of success, government gains in terms of reduced public expenditure are shared
with private investors.

In this paper we show that the very (perfect information) SIB problem consists in the gov-
ernment and private investors contracting profit shares and the share of investment covered by
a guarantee fund reimbursing private investor losses. The scheme is viable and convenient if
both the government and private investors participation constraints hold. More specifically, the
SIB scheme is convenient for private investors when their participation is equivalent to pur-
chasing an equivalent asset not below the efficient frontier; it is convenient for the government
when it ensures higher gains upon the alternative of direct financing. This can happen through
the following mechanism: SIB leverages private capital transferring on it part of the risk, as
it mobilises a limited share of government resources up to the amount of the guarantee fund.
Our theoretical analysis under the perfect information benchmark shows that there is no SIB
passing both government and private investor participation constraints if the government is not
risk averse and the realisation of the activity is not more expensive for the government than for
the private investors. In a second scenario we relax this last assumption and show that, when
bureaucratic costs or cost-efficiency in the public sector make its costs higher than those of the
private sector, a SIB is feasible even with a risk neutral or risk seeking government.

In the second part of the paper, we apply the SIB structure by simulating the replication on
larger scale of the figures of two projects realised in the past that have particularly promising
features (i.e., a project aimed to prevent jail recidivism and a health budget project). We find
the conditions under which, given current standard cost parameters for service provision by the
government, SIB schemes for the two projects are viable for the private financier in that they
ensure risk-adjusted profits not below the efficient frontier.

The SIB is a complex and articulated infrastructure involving actors with different objective
functions. Therefore, it requires well-designed governance and rules when we depart from the
perfect information framework. In particular, we argue as advisable that the private investor
takes part to the selection of the organisation performing the social task, in order to avoid po-
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litical bias when the selection is performed by the government. We also consider that an audit
of independent third parties is essential to ascertain project revenues, costs, return, and risk in
order to avoid distortion in their evaluation by one of the involved parties for their own interest.
Then, we discuss two imperfect information problems arising in the scheme such as the effort
of the private investor and the costly monitoring for the government, that need however to be
adjusted by agents’ social preferences.

Results of our paper provide a theoretical and empirical framework to develop and apply
SIBs schemes to different types of social services and can stimulate further contributions in this
novel field of the literature.

References

Broccardo, E., Mazzuca, M., and Frigotto, M.L. (2020). Social impact bonds: The evolution of
research and a review of the academic literature. Corporate Social Responsibility and Envi-
ronmental Management, 27(3), 1316-1332.

Gustafsson-Wright, E., I. Boggild-Jones, O. Nwabunnia, and S. Osborne (2021).
Social and development impact bonds by the numbers – July 2021 snapshot.
The Brookings Institution. Available at https://www.brookings.edu/research/

social-and-development-impact-bonds-by-the-numbers. Accessed on 20 July 2021.

Disley, E., J. Rubin, E. Scraggs, N. Burrowes, and D. Culley (2011). Lessons learned from the
planning and early implementation of the Social Impact Bond at HMP Peterborough. London:
Ministry of Justice.

Disley, E. and J. Rubin (2014). Phase 2 report from the payment by results Social Im-
pact Bond pilot at HMP Peterborough. London: Ministry of Justice. Retrieve from
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/325738/
peterborough -phase-2-pilot-report.pdf.

Edmiston, D., and Nicholls, A. (2018). Social Impact Bonds: The role of private capital in
outcome-based commissioning. Journal of Social Policy, 47(1), 57–76.

Engel, E., Fischer, R., and Galetovic, A. (2013). The basic public finance of public–private
partnerships. Journal of the European Economic Association, 11(1), 83–111.

Fraser, A., Tan, S., Lagarde, M., and Mays, N. (2018). Narratives of promise, narratives of
caution: A review of the literature on Social Impact Bonds. Social Policy & Administration,
52(1), 4–28.

Gerhart, B. and Fang, M. (2015). Pay, intrinsic motivation, extrinsic motivation, performance,
and creativity in the workplace: Revisiting long-held beliefs. Annual Review of Organizational
Psychology and Organizational Behavior, 2(1), 489–521.

Giacomantonio, C. (2017). Grant-maximizing but not money-making: A simple decision-tree
analysis for social impact bonds. Journal of Social Entrepreneurship, 8(1), 47-66.

Goodall, E. (2014). Choosing social impact bonds: A practitioner’s guide. Bridges Ventures,
London.

Gustafsson-Wright, E., S. Gardiner, and V. Putcha (2015). Potential and limita-
tions of impact bonds: Lessons from the first five years of experience world-
wide, Global Economy and Development Program, Brookings Institution. Retrieved
from http://www.brookings.edu/∼/media/Research/Files/Reports/2015/07/social-impact-
bonds-potentiallimitations/Impact-Bondsweb.pdf?la=en

19

https://www.brookings.edu/research/social-and-development-impact-bonds-by-the-numbers
https://www.brookings.edu/research/social-and-development-impact-bonds-by-the-numbers


Hart, O., Shleifer, A., and Vishny, R. W. (1997). The proper scope of government: theory and
an application to prisons. The Quarterly Journal of Economics, 112(4), 1127–1161.

INDIGO – International Network for Data on Impact and Government Outcomes. Im-
pact Bond Dataset. Government Outcomes Lab, Blavatnik School of Government, Uni-
versity of Oxford. Available at https://golab.bsg.ox.ac.uk/knowledge-bank/indigo/

impact-bond-dataset-v2/. Accessed on 20 July 2021.

Lazear, E.P., and Moore, R.L. (1984). Incentives, productivity, and labor contracts. The Quar-
terly Journal of Economics, 99(2), 275–296.

McHugh, N., Sinclair, S., Roy, M., Huckfield, L., and Donaldson, C. (2013). Social impact bonds:
a wolf in sheep’s clothing?. Journal of Poverty and Social Justice, 21(3), 247–257.

Nicholls, A. and Tomkinson, E. (2015), ‘The Peterborough Pilot Social Impact Bond’. In
Nicholls, A., Paton, R. and Emerson, J. (eds.), Social Finance, Oxford: Oxford University
Press. CrossRef — Google Scholar

OECD (2016). Understanding Social Impact Bonds. OECD Working Papers, Paris, France.

Pauly, M.V. and Swanson, A. (2017). Social impact bonds: New product or new package? The
Journal of Law, Economics, and Organization, 33(4), 718-760.

Prendergast, C. (1999). The provision of incentives in firms. Journal of Economic Literature,
37(1),7–63.

Righetti, A. (2014). I budget di salute e il welfare di comunitá: metodi e pratiche. Gius. Laterza
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A Online Appendix

Proof of equation (1).
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x

)2 + p(1− p)(f − (1− φ)x

x
)2 − 2p(1− p)y − x

x

f − (1− φ)x

x
=

= p(1− p)
(
π2(

y − x
x

)2 + (
f − (1− φ)x

x
)2 − 2

y − x
x

f − (1− φ)x

x

)
=

= p(1− p)
(
π
y − x
x
− f − (1− φ)x

x

)2

Proof of the solution maximisation problem (4).

maxπ,φ p(1− π)(y − x)− (1− p)φx
s.t. (Gc): pπ(y − x) + (1− p)(f − x+ xφ) = k

(Pc): pπ(y − x) + (1− p)(f − x+ xφ) ≥ x(a0 + a1σ
2(π, φ))

(Pc) must be binding since the government wants to set its risk averse factor at the minimum.
Thus, the problem writes

maxπ,φ p(1− π)(y − x)− (1− p)φx
s.t. (C): pπ(y − x) + (1− p)(f − x+ xφ) = x(a0 + a1σ

2(π, φ))

Constraint (C) is a parabola as a function of φ, and the solutions are given by

π∗± = [0, 1] ∩ [−
x(−2a1

√
p(1− p)(1− φ)±

√
p− 4a1(1− p)(1 + a0 − φ) +

√
p)

2(a1
√
p(1− p)(x− y)

, 1].

Plugging π∗± into the maximand function we obtain the optimal φ imposing the derivative
equal to zero, that leads to

φ∗ =
x− f + a0x

x

π∗+ =
x+ a1(1− p)a0x
(y − x)a1(1− p)

π∗− =
a0x

(y − x)

Note that we are interested in solutions such that π∗ ∈ [0, 1] and φ∗ ≥ 0. Since π∗− ≥ 0
and π∗− ≤ π∗+, in order to have a feasible solution we require (1 + a0)x ≤ y. If we also have
x(1 + a1(1 − p)(a0 + 1)) ≤ ya1(1 − p), then we have two feasible solutions, that is π∗− and π∗+.
Similarly, we require φ ≥ 0, that is f ≤ (1 + a0)x.

Proof of (8) and Proposition 2. The participation constraints are now

p(y − xG) + (1− p)(f − xG) ≤ p(1− π)(y − xP )− (1− p)φxP + k

pπ(y − xP ) + (1− p)(f − xP + φxP ) ≥ xP (a0 + a1σ
2(π, φ))
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p(xP − xG) + pπ(y − xP ) + (1− p)(f − xG + φxP ) ≤ k

pπ(y − xP ) + (1− p)(f − xP + φxP ) ≥ xP (a0 + a1σ
2(π, φ))

pπ(y − xP ) + (1− p)(f − xG + xP − xP + φxP ) ≤ k − p(xP − xG)

pπ(y − xP ) + (1− p)(f − xP + φxP ) ≥ xP (a0 + a1σ
2(π, φ))

pπ(y − xP ) + (1− p)(f − xP + φxP ) + (1− p)(xP − xG) ≤ k − p(xP − xG)

pπ(y − xP ) + (1− p)(f − xP + φxP ) ≥ xP (a0 + a1σ
2(π, φ))

pπ(y − xP ) + (1− p)(f − xP + φxP ) ≤ k + (xG − xP )

pπ(y − xP ) + (1− p)(f − xP + φxP ) ≥ xP (a0 + a1σ
2(π, φ))

Then, the government risk factor now requires k ≥ xP (a0 + a1σ
2(π, φ))− (xG − xP ), which

proves (8). Then, the risk factor k is negative if and only if xP (a0 + a1σ
2(π, φ)) ≤ (xG − xP ),

and this requires xG > xP since xP (a0 + a1σ
2(π, φ)) > 0. This proves Proposition 2.

22



B Costs in details

Table 6: Costs of Made in Carcere project

Year Costs without SIB SIB Costs Gains in good state Gains in bad state

Baseline
1 699,380.00 235,670.00 463,710.00 57,072.00
2 1,198,760.00 271,340.00 881,049.00 108,436.80
3 1,698,140.00 307,010.00 1,255,494.83 154,522.44
4 1,698,140.00 307,010.00 1,192,720.08 146,796.32
5 1,698,140.00 307,010.00 1,133,084.08 139,456.50
6 1,698,140.00 307,010.00 1,076,429.88 132,483.68
7 1,698,140.00 307,010.00 1,022,608.38 125,859.49
8 1,698,140.00 307,010.00 971,477.96 119,566.52
9 1,698,140.00 307,010.00 922,904.06 113,588.19

10 1,698,140.00 307,010.00 876,758.86 107,908.78
11 1,198,760.00 271,340.00 555,280.61 68,342.23
12 699,380.00 235,670.00 263,758.29 32,462.56

Total 17,381,400.00 3,470,100.00 10,615,276.04 1,306,495.51

Soft failure
1 699,380.00 235,670.00 463,710.00 142,680.00
2 1,198,760.00 271,340.00 881,049.00 271,092.00
3 1,698,140.00 307,010.00 1,255,494.83 386,306.10
4 1,698,140.00 307,010.00 1,192,720.08 366,990.80
5 1,698,140.00 307,010.00 1,133,084.08 348,641.26
6 1,698,140.00 307,010.00 1,076,429.88 331,209.19
7 1,698,140.00 307,010.00 1,022,608.38 314,648.73
8 1,698,140.00 307,010.00 971,477.96 298,916.30
9 1,698,140.00 307,010.00 922,904.06 283,970.48

10 1,698,140.00 307,010.00 876,758.86 269,771.96
11 1,198,760.00 271,340.00 555,280.61 170,855.57
12 699,380.00 235,670.00 263,758.29 81,156.40

Total 17,381,400.00 3,470,100.00 10,615,276.04 3,266,238.78

Higher costs
1 899,380.00 435,670.00 463,710.00 57,072.00
2 1,398,760.00 471,340.00 881,049.00 108,436.80
3 1,898,140.00 507,010.00 1,255,494.83 154,522.44
4 1,898,140.00 507,010.00 1,192,720.08 146,796.32
5 1,898,140.00 507,010.00 1,133,084.08 139,456.50
6 1,898,140.00 507,010.00 1,076,429.88 132,483.68
7 1,898,140.00 507,010.00 1,022,608.38 125,859.49
8 1,898,140.00 507,010.00 971,477.96 119,566.52
9 1,898,140.00 507,010.00 922,904.06 113,588.19

10 1,898,140.00 507,010.00 876,758.86 107,908.78
11 1,398,760.00 471,340.00 555,280.61 68,342.23
12 899,380.00 435,670.00 263,758.29 32,462.56

Total 19,781,400.00 5,870,100.00 10,615,276.04 1,306,495.51

Lower prison years recidivism
1 699,380.00 235,670.00 463,710.00 57,072.00
2 1,198,760.00 271,340.00 881,049.00 108,436.80
3 1,198,760.00 271,340.00 836,996.55 103,014.96
4 1,198,760.00 271,340.00 795,146.72 97,864.21
5 1,198,760.00 271,340.00 755,389.39 92,971.00
6 1,198,760.00 271,340.00 717,619.92 88,322.45
7 1,198,760.00 271,340.00 681,738.92 83,906.33
8 1,198,760.00 271,340.00 647,651.98 79,711.01
9 1,198,760.00 271,340.00 615,269.38 75,725.46

10 1,198,760.00 271,340.00 584,505.91 71,939.19
11 699,380.00 235,670.00 277,640.31 34,171.11
12 - - - -

Total 12,187,600.00 2,913,400.00 7,256,718.06 893,134.53

Legend: Costs without SIB = fixed operating costs + yearly costs of inmates × probability of recidivism without SIB, i.e., 70%; SIB
costs = fixed operating costs + yearly costs of inmates × probability of recidivism in good state, i.e., 5%; Gains in good state = (SIB

costs − Costs without SIB)(0.95)t−1, for each year t; Gains in bad state are computed as those in good state but considering recidivism
rate equal to 62%; Gains are discounted 5% intertemporal rate. The period includes 10 years of project implementation and 3 years of
average recidivism (see Section 3.1 for details).
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Table 7: Costs of Health Budget project

Year Costs without SIB SIB Costs Gains in good state Gains in bad state

Baseline
1 6,570,000.00 1,795,800.00 3,942,000.00 657,000.00
2 6,570,000.00 1,795,800.00 3,744,900.00 624,150.00
3 6,570,000.00 1,795,800.00 3,557,655.00 592,942.50
4 6,570,000.00 - 3,379,772.25 563,295.38
5 6,570,000.00 - 3,210,783.64 535,130.61
6 6,570,000.00 - 3,050,244.46 508,374.08
7 6,570,000.00 - 2,897,732.23 482,955.37

Total 45,990,000.00 5,387,400.00 23,783,087.58 3,963,847.93

Better outcome
1 6,570,000.00 1,795,800.00 5,256,000.00 657,000.00
2 6,570,000.00 1,795,800.00 4,993,200.00 624,150.00
3 6,570,000.00 1,795,800.00 4,743,540.00 592,942.50
4 6,570,000.00 - 4,506,363.00 563,295.38
5 6,570,000.00 - 4,281,044.85 535,130.61
6 6,570,000.00 - 4,066,992.61 508,374.08
7 6,570,000.00 - 3,863,642.98 482,955.37

Total 45,990,000.00 5,387,400.00 31,710,783.43 3,963,847.93

Lower opportunity costs
1 4,380,000.00 1,795,800.00 2,628,000.00 438,000.00
2 4,380,000.00 1,795,800.00 2,496,600.00 416,100.00
3 4,380,000.00 1,795,800.00 2,371,770.00 395,295.00
4 4,380,000.00 - 2,253,181.50 375,530.25
5 4,380,000.00 - 2,140,522.43 356,753.74
6 4,380,000.00 - 2,033,496.30 338,916.05
7 4,380,000.00 - 1,931,821.49 321,970.25

Total 30,660,000.00 5,387,400.00 15,855,391.72 2,642,565.29

Higher costs
1 4,380,000.00 2,190,000.00 2,628,000.00 438,000.00
2 4,380,000.00 2,190,000.00 2,496,600.00 416,100.00
3 4,380,000.00 2,190,000.00 2,371,770.00 395,295.00
4 4,380,000.00 - 2,253,181.50 375,530.25
5 4,380,000.00 - 2,140,522.43 356,753.74
6 4,380,000.00 - 2,033,496.30 338,916.05
7 4,380,000.00 - 1,931,821.49 321,970.25

Total 30,660,000.00 6,570,000.00 15,855,391.72 2,642,565.29

Legend: Costs without SIB = yearly hospitalisation costs; SIB costs = yearly practitioners costs and consider a 3-
year project period and a 4-year follow-up period; Gains in good (respectively, bad) state = Costs without SIB(1 −
re-hospitalisation in good (resp., bad) state)(0.95)t−1 for each year t and considers re-hospitalisation rate equal to 40% (resp., 90%);
Gains are discounted 5% intertemporal rate. The period includes 3 years of treatment and 4 years of follow-up (see Section 3.2 for
details).
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