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1. Introduction

Worldwide, and even within some countries, the farging industry is a multi-billion dollar business
(Giving USA, 2004; Salamon et al., 1999). Its bdsitction is to persuade potential donors to give
generously to nonprofits to finance their operatiorhis may happen directly when the nonprofit's
fundraising operation is in-house, or indirectlyemithe fundraising operation is a foundation that
mediates the process of giving by collecting fuadd distributing them to appropriate nonprofitstHa
following, we do not concern ourselves with thecifies of the channels through which donations flow
from donors to the entities that spend them. Ratherare interested in understanding the problem of
asymmetric information, or principal-agent probldratween donors and the charities that are the
recipients of their generosity. Below we referhis problem as thiindraising problemDonors often
know little about the entities that they have deditb give money to (e.g. the recent tsunami relief

efforts), thus opening the door for potential alsise

Numerous well-documented scandals (e.g. Ortmanrsahtksinger, 2003; Wyatt, 2004; Panel on the
Nonprofit Sector, 2005; Bullain and Marshall, 20@Bhtinue to emphasize the importance of the
problem that has found starkly diverging institnibsolutions in different countries. In the U.S far
example, the interested parties have relied mastliform 990 which the Internal Revenue Service
requires all nonprofits (including foundations) aba@ given revenue hurdle to fill out. This public
document has become the key input in a new dedigettanonitoring system called GuideStar that
allows interested parties to search through miliohIRS 990 forms, and to do so (in return for a
modest fee) in a highly structured search envirarinEhe problem with this system is that all théada
are self-reported and, in addition, not well-stadized (FroelichKnoepfle, and Pollak, 2000), leaving
considerable room for abuses. In contrast, espeamilEurope the interested parties have relied on
various forms of certification systems whose commenominator is that fundraising entities submit
voluntarily, and for a fee, to the investigatiorian independent agency that will issue a seal of

approval assuring donors that the applicant hasorae standard of quality.

! Some argue that the severity of the problem dependhe donor’s size, the argument being thatge ldonor surely will
give large amounts only if she can control the onte. There is something to that argument in thatiimciple a donor could
send his own “investigators” to evaluate whethercharity spent the donation in line with its prees. But this we typically
see rarely, suggesting that it is costly, and/at there are economies of scale in assessingielsarit



The extant certification systems all exist, allieid surprising variety (e.g. Guet, 2002; Ortmann,
Svitkova, and Krnacova, 2005), in countries suclzasnany, the Netherlands, Switzerland, Sweden,
Austria, and the U.S.A./Canada. Notably, such systdo not presently exist in transition and
developing countries. This may be for the simplsoa that the nonprofit sector is not developed
enough to warrant quality assurance mechanismse ®awve argued that the typically weaker
enforcement of laws and regulations makes certifinanot a viable solution in such environments.
However, below we show that it is exactly the twiomditions of an embryonic nonprofit sector in a
society where laws and regulations are weakly epfbthat allow certification systems to have thestmo
beneficial impact. Be that as it may, in light bétexisting, starkly diverging realizations that fivel in
Europe, and in light of the fact that some attenptstart certification mechanisms (such as thdigimg
one; see Ortmann, Svitkova, and Krnacova, 2005 baen prominent failures and, lastly, in light of
the growing importance of the nonprofit sectorramsition and developing countries (Salamon et al.,
1999; Brhlikova, 2004; Svitkova, 2004), ponderihg tncentive properties of certification mechanisms
under those circumstances seems worthwhile. Indeednterest in the topic was triggered by the
question of whether, and if, what kind of certifioa system would be viable in the transition ecogo

that we live in.

We note that, even though here we use the fundopgioblem as our running example, our theoretical
considerations below apply to all problems of aswtrim information of a similar make: To the extent
that commercial nonprofits, or even for-profitspguce experience and credence products (goods or
services), they face, at least in principle, thme&ind of problems that donative nonprofits face.

It is important to note that despite the fact thatlisted facts describe the fundraising problieiis,
straightforward to extend the consideration to pthdustries (both for- and nonprofit) facing the
asymmetric information problem (typically marketghnexperience and credence goods, such as

provision of social services or child care, eduati

The literature that is most closely related towaork is theoretical research on intermediaries whos
task is to mitigate the asymmetric information peoivin product (Peyrache and Quesada, 2004, 2002;
Lizzeri, 1999; Biglaiser, 1993; Biglaiser and Frieah, 1994) or labor markets (Spence, 1973). None of
these papers, however, captures the specific fsatfrthe fundraising industry, namely the nonprofi



status of the certification agency itself or thedfic welfare consequences of trustworthinessef t
individual nonprofits and the nonprofit sector astele. In fact, some of these models (e.g. Lizzeri
1999; Peyrache and Quesada, 2002) lead to rathatezmtuitive results that are empirically diffltto
verify, such as the certification agency captuatigurplus. Some of these papers suggest that
competition may be beneficial but nowhere — attleaEurope — do we see competing certification

agencies.

The second section of the manuscript details flzstl facts about the certification systems thatoan
observe. The third section lists assumptions femttodel based on the observed facts and deschibes t
setup and timing of the basic and extended gantesfdurth section provides results, while the fifth

lists future extensions, policy implications anchclades.
2. Stylized facts

The aim of this study is to build a model that akous to study the fundraising problem and theilitgb
of a particular solution to this problem, certiticen. Towards that goal we first enumerate theiztd
facts that a more institutionally oriented companstudy of such certification systems has produced
(Ortmann, et al., 2005; see also Guet, 26@nce our basic model is a signaling game, wenafse

game-theoretic terminology even in the descriptibthe stylized facts.

F1. [Game, players, their actions, and their objes} As mentioned, we focus on the fundraising
problem and hence the strategic interaction ofettypes of “players”: fundraising organizations
(charities), donors, and certifiers. Fundraisingamizations raise funds, or donations, for various
charitable purposes. Their aim is to collect asymonations as possible. Toward that end they
typically make promises about how they will spelnel funds raised. Donors are the providers of
donations. Their motivations can be rather divéiSer present purposes, a relevant fact is that a

significant portion of donors seems to care abdwtwappens with their funds and hence about the

2 The facts enumerated in this section provide shiggestive evidence’ that certification may helgabtve the fundraising
problem. We call it suggestive as it is based emall set of real-life cases that have some comiiti@sebut also differ in
important aspects such as whether they farm owtuhstance of their evaluations or do them in-hpaisthe kind of
charities that they admit as candidates, or tledimmce on public subsidies.

® A number of studies suggest that donors diffeh@ir motives to give (Andreoni, 1990; Glazer armhkad, 1996;
Harbaugh, 1998a, 1998b); it is, however, not the @fi the current paper to analyze these motivebduar



quality of charities (Bekkers, 2003). The certifigovides a seal of approval, or certificate, that
guarantees that fundraising organizations thafask do in fact meet some minimal quality
requirement. A certifier, too, may be motivated by various attiees. Interestingly, all certifiers of

charitable organizations that we observe (Guet2p@fe nonprofit organizatiors.

F2. [Quality of charities] The charities (fundraigiorganizations) differ in their quality (represeg
administrative costs, quality of project managemantl, hence and most importantly, the fraction of
donations that reaches those in need).

F3. [Observability of quality of charities] The difaof charities is typically not observed by dosd
The fundraising problem arises because typicallyod® do not observe the ‘quality’, or type, of the
charity, i.e. they do not have enough informatibry) to assess whether the charity keeps its

promises.

F4. [Donors that care about quality will rediremivards certified charities, and adjust upward rthei
donations] Donors appreciate quality — if thera tertificate, donors that care about quality ghiir
giving to the certified charities only (becausertiggality is on average higher than that of the
noncertified charities). Also, donors increasertheiing to certified charities, and they do so

increasingly with higher quality. Thus, aggregaiténg also increases (Bekkers, 2003).

F5. [Certification is a costly signal; the two coomgnts of the cost] The certifier provides a séal o
approval, or certificate, that guarantees that faisthg organizations that obtain it do in fact tneeme
minimal quality requirement. This certificate is@stly signal because compliance with the minimal

quality standard is more expensive for bad typaa for good types. Specifically, charities askiag f

“ It is important to realize that a certifier isfdifent from an auditor, the main difference beimg éxtent of requirements on
the charity’s operation. Certifiers do check theaficial operations of charities, but they also khmany other aspects such
as governance or management. More details in Ortpfavitkova, and Krnacova (2005).

® However, this is true only for certifiers of chatile organizations. Other seal-of-approval syst@s, 1SO) typically
have profit maximizing certifiers.

¢ Empirically, in every country there are some latbarities that have established reputations dn dien and do not seem
to need the certifier, especially initially, to gaatee that they meet some minimal quality requaminterestingly,
experience has shown that many of these largetigisadio end up asking for certification (Ortmanuitf®va, and Krnacova,
2005). The reason for this will be become cleghandiscussion of our model.



certification incur external and internal cos#s regards the former, charities have to pay (iedtal
fees, annual fees, recertification fees) set byc#rfier. These fees typically vary with the sidehe
evaluated fundraising organization. As regarddatter, charities have to incur some costs reltagtie
process of certification within the organizatiomeBEe are mostly administrative costs (wages,

preparation of documents), and are likely to béadidf the organization tries to misrepresentyitset

F6. [Cost of detection technology] While the sigmaly be costly, the certifier is not necessarille db
judge organizations without mistake. Detectiondstly. The certifier chooses among detection
technologies that produce different probabiliti€sletection (e.g., the Dutch-German model on the on
hand and the Austrian model on the other handDsemann, Svitkova, and Krnacova, 2005). Detection
technologies differ in their costs, and these costisease with the quality of the detection thdifier
wants to attain; it is not possible, however, ttagba detection technology with no mistakes at-dhe

costs of such a technology are prohibitive.

F7. [Disclosure rules] The certifier announces amhether the organization has obtained a certdioat
not — he does not disclose additional informatiboud the quality of the certified organizationsy no

does he rank the organizatidhs.
3. Model: Assumptions and timing
We now map the stylized facts into assumptionslthathe foundations for our model.

Al. [Game, players, their actions, and their oliyes] The game is sequential and involves threegyp
of players: charities, donors and a certifier. Tilvéng of the game is described below. We assurae th
charities and donors are of measure 1. The cerisfi@ single player. Charities maximize donations
obtained from donors that care about what happetisetr funds (quality). The certifier provideseab

of approval (a “certificate” that guarantees sonieimmal quality requirement, or “standard” which is

" This is true for all cases considered in Ortmauitkova, and Krnacova, 2005: Austria, Germany,hegands, and
Switzerland. Certification is free in Sweden (tlgstem is supported by state subsidies); the chaunitiust pay the costs of
investigation only in case of special inquiry. Neteless, the internal costs apply to all cases.

8 We note that other disclosure rules have beenredgén other industries. For example, JD Poweksaands of cars
according to their quality (Peyrache and Quesadld2R We conjecture that the easier comparabifityubput in the car



denotess below) and may have one of the following optimi@atfunctions: maximization of profit,
maximization of standards (‘Money to Africa’), andwimization of detection probability. The last two
objectives are our measure, for now, of maximizatibwelfare. (As we will see, they lead to differe

results)

A2. [Quality of charities] The quality of the chigr{fundraising organization) is represented;bye

assume is distributed according to a uniform distribution the unit interval, F(t) ~ U[0,1]. Highér
represents higher quality, which can be interprdimdexample, as a higher fraction of donations
reaching their purpose. Quality is fixed for ndw.

A3. [Observability of quality of charities] Donod® not observg the quality of individual charities.

They observe only the cumulative distribution fuoict F(t).

A4. [Donors that care about quality will redirectviards certified charities, and adjust upward rthei
donations] Donors that care about quality dite a charity of quality.’® If certification is not available,
these donors give to all organizations accordintpeéoquality of the average organizati&t] ; if
certification is available, these donors adjusirthiwing accordingly. Specifically, all their ging flows
to certified charities only and increaseE{t| t>s].** The expected donation of a certified charity is
thereforeE[t| t>s]/(1-s) and the expected donation of a noncertified ch&id. This giving function
reaches its maximum at the maximum standard (wneitotal giving isl), with total giving going to
the “best” charity. In order to rule out this imp&ble scenario (which is brought about by our
assumption of a continuum of charities), we restiig standards to be strictly less tHaT his
threshold is calleé below. Note that in our setup, the difference leetvgiving to a certified charity

and a non-certified charity is the lowest (but gtisitive) at a standard of zero, i.e. donors epipte

industry might drive that result. The easier corapdity of output is likely to induce a differented demand response.
Because of non-comparability of the output of fuaiskers, such a differentiated demand response seampsssible.

® We realize that a certification mechanism may wékct, and hopefully does affect, the distribntaf types. But the
evidence in the organization and management litexatuggests that organizations, and their corpandtures, are rather
difficult to build or turn around. In addition,maodel endogenizing the distribution of types wode to look much more
complex (and probably use other tools). Hencenéov, we stick to our assumption.

10 Other donors may give for other reasons (suchasdt of giving itself). These donors do not aiveut certification. In
our model they make possible the continued exist@forganizations of inferior quality. However, de not need to
consider these donors in our analysis becauséicatitn (as they do not learn about it) does rifetica their giving in any
respect.



identification of the "worst” charity (or the smalumber of charities that would remain without

certification) and give nothing to them while gigisome positive amount to the certified offes.

Ab. [Certification is a costly signal; the two cooments of cost] The certifier provides a seal of
approval, certifying that a charity that was awdritéhas met a standarsl,
Two types of costs are related to certification:
The external costs (the fee for, or price of, fiegtion) are denoteR. For the sake of simplicity, we
assume that large organizations are aggregateverfad small ones. In fact, we assume that all
fundraising organizations have the same size andenface the sanfe’®
The internal costare assumed to take two forms:
Abi. c(t), ¢'(t) < 0, a decreasing function ofThis form of the cost function is used for ousica
model that will help us fix the basic ideas of fexation.
A5ii. c(t,s) ct,s) <0, ¢(t,s) > 0,is a function of both quality, and standards, We assume
thatc(t, s)is decreasing in quality and increasing in statistaf the standards are low the costs
of preparing for certification are also low, indadent of the quality of the organization; in
contrast, if the standards are high then prepddngertification is costly, and indeed it is
especially costly for those fundraising organizagievhich do not meet the standard and which

therefore might have to misrepresent themsefbes.

A6. [Costs of detection technology] While the silgisecostly, the certifier is not necessarily atue
judge organizations without mistake. Detectiondstly because detection technology is not for free;
its costs are denotedr(pmin), Where the subscript denotes certifier apg denotes the minimum
detection probability that occurs at standard §). The basic idea here is two-fold. First, a citiin

" The aggregate and individual giving is equal asss&ime donors in measure 1. The differences attue number of
donors attracted by individual foundations.

121f we were to assume that donors keep giving ¢éoribncertified charities as well, we would avoid froblematic result
observed in Lizzeri (1999) or Peyrache and Queg2@@2) where the certifier collects all the surpfiusn the market
without providing any additional information. Howay this giving function is reasonable, keepingnind the group of
uninformed donors who give to the noncertified dies no matter what happens with certification.

13 Indeed, several of the companies that we haveestinl Ortmann, Svitkova, and Krnacova (2005) chag an annual fee
a per mill of revenues (e.g., Swiss certifier ZEWAI) certifiers studied in more detail in OrtmarBvitkova, and Krnacova
(2005) have similar schemes.

4 Throughout this study we work with costs thatlarear both int ands; however, it should be possible to consider
functions that are convex in boths with negative cross-derivative (representing gieaeffects of ands— the negative
impact oft on costs may be mitigated by increasshgrhe robustness of our results to different dpstions of our cost
functions, or demand shifts induced by certificatee obviously important topics for future reséarc



principle can (and will have to because of whatdetget constraint he faces) choose the detection
probability of a firm at = s. For example, a certifier may choose to detecdatdype at = s correctly
with pmin = .7. Intuitively, this implies that a certifierihincrease the probability of identifying a good

type and a bad type correctly the further atvggts froms. This intuition is formalized below.

We assume that costs increase, at an increasmggmdhe minimum detection probability: it is very
costly to implement very good detection technolsgie fact, perfect detection is not possiBtes pmin
< 1. (The minimum detection probability must be aste#, i.e. probability of a correct identification
must be higher than probability of a false idensfion.)

Below we assume that the probability of detectn p(t, s, pin), IS a linear function of the distance
betweent ands, | t-s|, perfect detectiomp(t, s, pin)=1) is reached at poirg abovee charities are
assumed to be of the good typadpresents a threshold above which charities@rsidered good and
their specific quality is no longer of concern. @gle is assumed to be .95.) The probability of
detection for types< sis also an increasing linear function of the disebetweent-s| although in

fact any increasing function will do, as we shak presently.

A7. [Disclosure rules] The certifier announces omhether the organization has obtained a certdicat
or not — he does not disclose additional infornmatibout the quality of the certified organizationst

does he rank the organizations.
A.8. [What donors observe] Donors observe certifisanly. Specifically, they observe neither the
internal nor the external costs of certificatiorridrs, for now, believe that the certifier is cortied to

being honest or, alternatively, values his repoteit

A9. [Commitment of the certifier] We assume that tertifier is honest and does not misrepresent the

standard or quality of the certified organizations.

We proceed with the formalization of the full gamleich will then be solved for several specificagon

15 An alternative assumption may be that the don@sible to observe the conditions of certificatisemselves — they may
control the work of the certifier. However, we tkithis assumption is very unrealistic.



The timing of the game is as follows:

1. The charity learns its typg,

2. The certifier sets standards fee,P, and the minimum probability of detection (investrin
technology) pmin.

3. The charity observes the conditions of certificat® P, andpmin; based on this information it
infers the probability of detectigu(t, s, pin), cCOMputes its internal costé, s) and decides
whether to ask for certification or not (in ordemhaximize expected “profits” = expected
donations — minus costs of certification).

4. The certifier examines the charities that ask @atification and awards certificates to those that
pass his standards (making mistakes with probgliilitp(t, s, phin))-

5. Donors make a decision basedsqas communicated by the certifier) and whethdnaxity is

certified or not.

We solve the game by backward induction. Our aito determine a pure-strategy sequential

equilibrium separating good and bad types (typesaland below a given standard).

We solve a simplified basic game and the full gaRme.the full game we solve variants of the gante fo
two cost configurations and three objective funtsiof the certifier. For the basic game, we idgritie
optimal decision of the charity: we solve the bagme G (and its simplified version £) to fix ideas.

In the basic game, and its simplified version al,we= omit the decision problem of the certifidre
certifier in these games is simply a mechanistavijoler of the certificate that does not incur angts.
(The simplified game furthermore omits the probigbdf detection and employs a simplified cost
function.) For the full game &we add the choice of the certifier (using differeptimization

functions).

4. Model: Results

4.1 Simplified basic game,&G
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We first solve the simplified basic games Glhis game is a signaling game similar to theione
Spence (1973). We assume that the internal costs fumction of typé only, c(t) (A5i), and that the
costs of detection are — in contrast to A6 usedwel prohibitively high, thus the certifier doestno
evaluate at all. His role is mechanical — he isptteevider of a certificate, i.e. he gives the ctiesia tool

to separate themselvEs.

The decision of a charity to apply for a certifieatr not has to satisfy its incentive compatibility
constraints (ICC) so that charities of quality abdlvelow) standard are better off (not) asking for
certification:

dc — P —c(t) < dc for t<s;
dne < dc — P — c(t) for t>s.

Wheredc is the expected donations to a certified chaEfi|t>s]/nc, nc is the fraction (“number”) of
charities with a certificate, in this cabes, dyc is the expected donations to a non-certified cigloy
A4 we assume that the expected donations to a etified charity aré®), P is the fee paid for

certification (external costs), argt) are the internal costs of charity of quatity
We consider only solutions where separation ocatitse standard, specified by the certifier
(assuming A9). In other words, the certifier betsalienestly in order to preserve his reputations or

otherwise committed; therefore the separating éiitim and standard coincide.

If a separating equilibrium exists, there must eaistandarg* satisfying both IC constraints with
equality:

dc— P —c(s*) = fc® c(s*) + P =d —dic.

16 As a matter of fact, this is an important distiontto the Spence model. There, educational initita somehow exist: the
Spence model is silent on the issue of their emist, but assumes that they could force diffesgred to internalize the
different costs of an education (which of courselihd types won't do because it is too costlylient). Likewise, in our
simplified model the certifier somehow exists ananages to force them to internalize these codbeiof certified (which
of course the bad types won't do because it ictstly for them).

11



From the rearranged condition we see that forype &t the separating equilibriusft, internal and
external costs are equal to the additional donatibcan expect, i.e. what it pays for certificatie
covered by the expected increase in donations awlby certification. The expected profit of theeayat
the separating equilibriuns}, is therefore O (types abose are left with a surplus, as their costs are

lower).

The difference in donations is known: with our giyifunction, as defined by A4, (and no mistakes in
detection), the difference in donationgis-s)/(2-2s) an increasing function of standards. The solution
of c(s*) + P = (1+s)/(2-2s)depends or(s*), the shape of the cost function. Assuming lineats;o(t)

=1 —t, we get the separating fee as an increasing imofi standards, as depicted in Figuré 1.

Charging a higher fee, P, leads to separationgiiehistandards. Note that even charging no fek at a
induces separation at= .2 This is intuitive: for types below this threshptlle payoffs from
certification are too low to entice them to papatie. In terms of the rearranged condition, eveh ®i=

0,c(s*) > dc — dc.

In the separating equilibria identified by the raaged conditions, types with» s* (which from here
on we shall call “good types”) come to ask for ifedtion, pay the separating fee* = c(s*) -
(1+s*)/(2-2s*), incurc(t), obtain the certificate, and then receive donati@rTypes witht < s* (which
from here on we shall call “bad types”) do not gpghd do not receive donations. Thus, in order to
induce a higher standard (and possibly to incréasevelfare of society), the certifier has to iraze the
fee,P.

Figure 1: Separating feP, as a function of standardgfor c(t) = 1-1).

7 All computations and figures in this paper weraelin Mathematica v. 4.1.
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Assuming that the internal costgt), are a function of type only, rules out a poolegggilibrium ats =
0, as the internal costs reach their maximum atgbist and thus prevent the low types from
participating.

Similar solutions exist for the family of cost furmns that are decreasingtiand are convexci(t) < 0,
c'(t) > 0) (such ag(t)=1/t, or c(t)=(1-t)/t). The identified solutions all determine a oneste
relationship between an optimal standard and thehfat needs to be charged to reach this standard.

Given a particular cost function, and assuming theatfcertifier is honest (A9), the certifier annoes a
standard at which he wants to induce separatioritentee that corresponds to this standard. Neate th
in this simplified basic game (which we have introdd to fix ideas), the certifier can select anghsu
standard/fee combination he chooses: they allteaéparation. Also, he does not need to evalbate t
charities himself; he is sure that only charitibeves* ask for certification as the fé&* bans the bad
charities from applying. However, as in Spence §9iio guidance is given by the simplified basic

game as to which of these combinations would bengpin some yet to be defined sense.

4.2Basic game, &

We now start to address the drawbacks of the sfieglbasic game by solving the basic game G

Specifically, we now assume that the internal castsa function of both typg,and standards,(A5ii).

We also assume that the certifier does evaluatétigisaand in this evaluation makes mistakes (A6).

13



Specifically, we assume an internal cost functagh,s) = (1-t)s i.e. we assume that costs decrease in
type and increase in standards. The decreaseércgures our intuition that it will be less cpdtr
better types to provide the required certificatioaterials, and therefore also more costly for worse
types to misrepresent themselves. The increadarndards captures our intuition that the (internal)
costs of compliance with standards depends onhtbgen standard: if the standard is close to zero,
almost everyone will be able to fulfill it. But atkandards are tightened, costs of compliance will
increase albeit less so for the better types. iBhisflected in the cross-derivative which is negafor
the cost function that we have chosen. Again, tegirgts a family of internal cost functions for whi
costs decrease in type and increase in standade#ud to similar qualitative results suclcéss) =
(1-0)S, orc(t, s) = (1-t)s/1)

As in the simplified basic game, we assume for tiwat the certifier behaves honestly (A9), and that
separating equilibrium therefore occurs at the anoed standard, The ICCs of charities then look as

follows:

(1-p(s, t, pin)) dc + p(s, t, @in) dvc — P — c(t,s) <t for t<s;
dne < P(S, t, fin) de + (1 — p(s, t, @in) dne — P —c(t,S) for t>s

e
(2-p(s, t, fin)) dc < P + c(t,s) for t<s ICC for the bad types;
p(s, t, phin) dc > P + c(t,s) for t>s ICC for the good tgpe

To recall,p(t, s, pin) is the probability of detection of an organizatif typet (A6), and the expected
donations to non-certified charities &¢and therefore do not appear in the rearrangeditons) (A4).

We note that, strictly speakindg = dc(S, pnin, €) @anddne = dne(S, pnin €) Wheree represents the
threshold above which charities are assumed td fee@ood type (A6); to simplify notation we omit

the arguments.

It is important to remember, however, that exped®uitions are a function of detection probability:

mistakes are not possible, the number of chanitigs certificate isl-s i.e. all charities above the

14



threshold have the certificate. If mistakes aresjids, the number of charities with certificatdaser
(and the expected donation therefore higher). Sdradties are wrongly assessed to be of a quality
below the standard and hence do not obtain th&icate; this number depends on the detection

probability, i.e. the frequency of mistakes.

This can be seen from the original ICCs: the ggypéd receive donations with probabiliigs, t, pin),

i.e. they are assessed correctly, while they recedthing with probabilityl-p(s, t, pin), i.€. they are
assessed incorrectly. Becadsep(s, t, pin) > 0, and since both internal costst,s) and external costs,
P, are bounded away from zero, some good types bavamte, the incentive to apply even though ex
post they may fall through the cracks. This cap aks seen from the re-arranged ICC which
demonstrates that the expected revenue is gréatethe costs. In contrast, the bad types receive
donations only in the case of mistakes (inducethbyimperfect detection technology) but the expkcte
value of these donations is swamped by the intewsts c(t,s) and external cost®, both of which are
bounded away from zero. Because the expected vhlhese donations is swamped by the costs, the

bad types will not apply in the first plate.

As one can see from the re-arranged ICCs, (contoathye simplified game) it is not possible to fiad
fee that would satisfy both conditions with equedikcept for the limit case where the probability o
detection is5. A probability of detectionp = p(s, t, gin) > .5, shifts the constraints apart for the good
types and the bad typ&SNote that in separating equilibrium we are intezésn what happens at the
separating poirt= s, where the detection probabilityp$s, t, phin) = Pmin- Thus from now on we talk

about detection probabilifymi, only.

A separating equilibrium arises if both constraimdd. In fact, with the exception pf,, = .5, there

will be many separating equilibria with two bounglanses defined by one of the constraints being

18 This assumes that an applicant will have to payféle,P. (They will have to pay the internal costs anywaydeed, as the
example of German certification agency DZI demaiss, unsuccessful applicants do have to pay thiecapon fee. This
affects nearly one third of the applicants, witbsth costs becoming sunk for about one fifth ofgbidicants. Qualitatively,
this fact strengthens the incentives of applicemtgveal their type. If unsuccessful applicantaildanot have to pay the
application fee, the argument in the text wouldaffected only quantitatively but not qualitativels long as the internal
costs would swamp the expected value of gettingtions that one does not deserve.

19 The gap between the ICCs is due to the detectoe By the certifier. If the certifier were abteassess the charities
perfectly, he would award the certificate only tmdties that are good, i.e. these would get thgficate with certainty,
while the bad charities would not be able to obiiaét all. Thus, the gap would be maximuin,
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satisfied with equality. (Note that fprin > %2, if one of the constraints holds with equality, tiber is
satisfied with strong inequality. Note also that t&Cs are satisfied for all fees between the two

boundary cases, i.e. the problem has infinity ditsmns.)

Below, we describe the two boundary solutions 6flys before for the simplified game, we solve for
the optimal fee that must be charged to induceratipa ats (see Figure 1). We denote the two
boundary solutions as the upper boundary fee @alb®|, it arises when the constraint for the good
types binds) and the lower boundary fee (lab&ledt arises when the constraint for the bad types
binds). As the names suggest, the lower boundarisfalways below the upper one (for@ll, > %2).

This results from the fact that the expected donatio the good types are always above those egect

by the bad types, as explained above.

The lower boundary fe®, is a function of technologymin, and standards, As Figure 2
demonstrates, the equilibrium exists formlh and standards. However, analogous to what we saw in
Figure 1, somepqin, S pairs induce separation without charging any-féleis is the flat part in Figure
2. For thosepmin, 9 pairs that induce separation without charging faey charities separate into good

types and bad types simply on the basis of th&grimal costs.

The lower boundary fee increasesithe higher the standards the certifier wantsittuce, the higher a
fee he must set to restrict bad types from appljangertification. The fee decreases in quality of
detection technologymin; the effect, however, is small (but increasing)inThis results from the fact
that the incentive constraint of the bad types &imicreasing the detection probability decreases t
expected payoffs (and lowers the probability thattwill be awarded the certificate by mistake).

Consequently, the fee needed to induce separaiobe lower.

Figure 2: Lower boundary fee

20|t is sufficient to describe the boundary soluidar two reasons: first, they define all solutigmdetween, and second, we
will see later (solving the full game f2hat the certifier always chooses a boundaryt&miu
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The upper boundary feBy, is also a function of technologgmin, and standards, As Figure 3
demonstrates, the equilibrium exists formll, and standards. However, in contrast to what we saw in

Figures 1 and 2, it is always necessary to chafge a there is no flat part in Figure 3.

The upper boundary fee also increases the higher the standards the certifier wantsitiuce, the
higher a fee he must set to restrict bad types fapplying for certification. In contrast to the lew
boundary fee case, the fee decreases in qualigtettion technologymin; but the effect again is small
(and also increasing B). This results from the fact that now the inceatbonstraint of the good types
binds: increasing the detection probability incesatheir expected payoffs (and lowers the proligbili
that they will not be awarded the certificate bytake). Consequently, the fee needed to induce

separation must be higher.

Figure 3: Upper boundary fee

Note that the identified solutions also includeoalpg equilibrium: setting = 0 effectively means that
the certifier pools all charities and that he awdtte certificate without additional restrictiofi$ie

internal costs at this point are zero. The certifalizes that there is no need to evaluate thates
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asking for certification as, in the end, the cexgife shall be awarded to all. In order to mainthis
equilibrium he must charge a fee below (or equeEft , the expected donation of a certified charity.
This is observed in Figure 3 at the point whasg = 1, i.e. where the certifier is assumed to evalulite a

charities correctly as being above standard amivethem the certificat&’
4.3 Full game, &

In this section we solve the full game; By adding to the basic gameg,&arious assumptions about
the objective function that the certifier might laall assumptions of the basic game are maintamed
what follows in this section. Guided by an objeetfunction, the certifier now chooses among the
separating equilibria identified in section 4.2. efore, he does so by choosing simultaneously the
technology pmin, the standard;, and a feeP (that lies within the boundaries — lower and upper

boundary fee). He also considers the pooling emiiilin where all charities have the certificate.

We consider two types of certifiers: A profit maxaing certifier (4.3.A below), and a nonprofit
certifier, for which we analyze two specificatiomascertifier maximizing the welfare of society aefd
either as the maximum amount of donations reacthioge in need, referred to as ‘Money to Africa’
(4.3 B)? or as maximum detection probability, referredsdTech detect’ (4.3 C). These three cases
are all analyzed for two parametrizations of theifier's cost functioncer (Pmin), high and low??
Needless to say, all our results below depend epdénticular functional specification; the robusmef

our results is subject to further research.

In addition, we assume that the certifier will set standards above a threshgld minimum number
of charities that he will identify as ‘good’ in tmearket. As noted above, perfect detectio(t, s,
pPmin)=1) is reached at poirg abovee charities are assumed to be of the good type vBels assumed
to be .95.

A.) profit maximization

2L |n Figure 2 we see the problem from the bad typesspective: with perfect detection they do natehany chance to
obtain the certificate, thus the maximum fee théifeer may charge 9.

22 Resullts in this case are similar to results weialif the certifier maximizes standards; given assumptions, the certifier
that maximizes standards will thus uno actu maxéngiwing to ‘Money to Africa’.

2 We assume the cost functiogk (Pmin) = @ (.25/(Buin - 1)- 1). This functional form meets the requirements from égsts
are infinite for perfect detectiopy,» = 1, and 0 for no detectiompy,i, = ¥2. Costs are high with a = %%, and low with a = .1.
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The certifier maximizes:

Ma)@,s,pmin(l's)P* —&F (pmin)

whereP* is the fee inducing the separating equilibriummiifeed in section 4.2, and hence the first term

denotes the certifier's income from certificatiordahe second term denotes his costs of technology.

While the certifier maximizes this function simul&usly, we analyze his optimal choice sequentially

We start with the determination of the optimal f€early, the charged fee increases profit ceteris

paribus, therefore the optimal fee of a profit nmaizing certifier is the upper boundary feg (arising

from the good types’ constraint, as depicted iruFégB). This ensures the highest possible profiafio
the 6, pnin) pairs. (This is the highest possible fee ensusepgaration & fees above would shift the
separating poins further up, violating A9 [commitment of the ceigif to being honest].)

The impact of standards is two-fold: first, an &ese in standards decreases participation inicatiifn
and thus lowers the certifier's income from feex;od, an increase in standards increases the
maximum possible fee that may be charged (Figur@!t8) optimal choice of depends on the interplay
of these two effects. For the functional specifamatve have chosen, the negative effect of deargasi
participation ultimately overpowers the positivéeef of increasing the fee. The optimal standard —
computed from the first-order conditions of thetifier's profit maximization problem — is therefore
slightly below the maximum possible standard, @587 for high costs and .88 for low costs. The
optimal standard does not directly depend on tis¢ fomction, but is affected indirectly through the

optimal choice of detection technology.

The impact of detection technology on profits ishbadirect and indirect. It is direct through thestsoof
technology. It is indirect through its effect ore tlee that may be charged for certification: insieg
detection probability increases the fee that maghaeged (recall Figure 3). The optimal investment
again computed from the first-order conditionshaf tertifier’s profit maximization problem —is a
function of standards as illustrated in Figure #tfee low cost case. For the high cost case, thts @e
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prohibitive, resulting in zero investment in detesttechnology, i.epmin = ¥%2. The case with low costs
and standards .88 (optimal as identified above)dea detection technology wifiin = .61.

The case with high costs, however, still assigescttifier a role: the certifier will not invest i
detection technology which induces a noisy formsegaration of bad guys from good guys, with bad

guys not applying but with a number of good guyknig through the cracks.

The profit maximizing certifier also needs to taki account the pooling equilibrium with all ch#es
obtaining the certificate, implying that the minimwuality is zerog = ). Donors now expect charities
with a certificate not to be of zero quality; thiere they giveE[t] (as in the case without certification).
Nonetheless, the (few) charities of zero qualitly imiany event apply for certification since thests of
certification to them will be counteracted by thandtions they will receiveE[t] is also the maximum
fee that can be (and thus is) charged by a prafitimizing certifier resulting in profiE[t]; thus the

profit of the certifier is Y.

Since the profit ensured by the optimal choice tified above is .56, the certifier prefers the safiag
equilibrium to the pooling equilibrium. Interestiggand importantly, this result differs from thait
Lizzeri (1999). This result is due to the differgiting behavior of the donors, which in turn isedo
their appreciation of quality and a demand shiftdfiging certified organizations only. The profércbe
high in the separating equilibrium because, in lirih the higher standards, higher fees can begeldar
for certification, which ensures sufficient profitsthe certifier even if participation is low. Hewer, it
is necessary to keep the pooling equilibrium indnass it may become the most profitable one if the

behavior of donors changes ever so slightly.

B.) nonprofit certifier — ‘Money to Africa’ maximation

The certifier maximizes welfare:
Ma)QD,s,pminE[t/t>s](1+ s)/I2 — (1-s)P* — er(Pmin)-
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Since the results for ‘Money to Africa’ maximizatiane qualitatively similar to maximization of

standards only, we analyze this latter case (whiafis out to be more easily trackaljeHence,

Ma)@,s,pmin S — (1'S)P* - @F(pmin)-

In the first equation we model welfare as the amofifunds reaching the target group (assuming that
type,t, represents the fraction of funds reaching itd)geadnile in the second we model welfare as
maximum standard. In both cases we subtract celsteed to certification (fees paid by charities #mel
costs of technology incurred by the certifier).

We follow the logic of our preceding analysis airdtfidentify the optimal fee. The impact of the fen
welfare is negative ceteris paribus: an increaskérfee increases the costs of certification hgain
negative impact on the welfare. A welfare maximigaertifier, therefore, chooses the lowest possible

fee inducing separation, which is the lower boupdee, P, .

The impact of standards is again two-fold: firstimcrease in standards has two direct positivecesf
an increase in welfare and a decrease in partioipéte. decrease in losses due to fees paiddnse@n
increase in standards has an indirect negativetdaffeough an increase in the maximum fee thato@an
charged. Nevertheless, the positive effects prarallit is always optimal to set the standardsgts &s
possible — in our case it means reaching the thlesh= e = .95 (Of course, our earlier caveat about

the validity of this claim maintains.)

The impact of detection technology is two-fold aslwna direct negative effect due to costs of
technology incurred by the certifier; and an indingositive effect through the impact on the fest ttan
be charged for certification. The lower boundag €harged in the latter case is decreasing irctitate
probability (Figure 2). The positive effect of detien probability is stronger in this case thanha case
of profit maximization, as now the detection proligbnot only decreases the maximum fee that may
be charged but also decreases the expected danafitire certified charities (this was an argument

againstpmin in the profit maximizing case). The optimal deimcttechnology is64 for the low costs; for

24 \We are on ‘the safe side’ as the importance ofdsteds in this case is lower than it is in the @fs®oney to Africa’
maximization.
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the high cost case, the costs are — again — ptiMeipiesulting in zero investment in detection

technology, i.epmin = %.

A welfare maximizing certifier will never chooseetbooling equilibrium, as the welfare in this casé

and he is able to ensure positive welfare by ggtigarly any other standard.

Analyzing the behavior of any welfare maximizingtdeer (both those maximizing standards and
detection probability) opens space for an addilicnasideration: keeping a balanced budget, we need
to make sure that the certifier covers his costigast after subsidies (which for now we do not
consider). (We may further require that the centiipends all his revenue on related businesses.) W
analyze welfare maximizing certifiers who alway®abe the lower boundary fd,. Thus, below we

useP, only. The constraint looks as followsse(Pmin) = (1-S) R <=> P | = ccr(Pmin)/(1-S).

Interestingly, a welfare maximizing certifier isnalys able to cover his costs; he needs to chahigha
fee to induce high standards, therefore the incarsafficient to cover the corresponding costs of
technology. In the optimal case identified abdfie,certifier even makes a profit (.28). Implemegti
the constraint requiring zero profit in the end Vdotherefore, force the certifier to invest mane i
technology (which would increase the detection ghift the equilibrium from the maximum welfare

case).

C.) nonprofit certifier — ‘“Tech detect’ maximizatio

The certifier maximizes:
Ma)@,s,pminb pnin - (1'S)P* - @F(pmin)u

whereb is the parameter representing how much the soc@ss for correct detection. (Below we

assumé = 1; the other parts of the welfare function are aB.)n

The certification fee has, similar to the case @&avnegative impact on welfare only; thus a welfar
maximizing certifier chooses the lower boundary, fae(Figure 2).
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The impact of standards is two-fold (as in the ey cases): first, increasing standards has atdire
positive impact through decreasing participatioecfdasing losses due to the fees paid); second,
increasing standards has an indirect negative ihthemugh increasing the optimal fee (increasing
losses due to fees). The first-order condition ptineal standards is similar to that of the standard
maximization case, except for the missing direfitt@nce of standards, which was very importanhan t
standards maximization case — its pretermissiasléaa significantly different result — the negati
impact prevails, and the resulting optimal standam very low: in the low cost case .26, and @ th
high cost case .2.

The effect of detection probability is also similarthe case of standards maximization (positivecef
on welfare due to a decrease in the optimal fegatiee effect due to costs), but in addition, weno
have the direct positive impact on welfare, pustiirginvestment higher for all the choices of stadd
Thus, the optimal investment is the highest (agetqul) from all the considered cases. It is stitl n
possible to sustain investment in detection forttigl costs, i.epmin = ¥2. The optimal detection for the

low costs iPmin = .7.

A technology maximizing certifier does not even sider the pooling equilibrium wite = Oas in that

case technology plays no role; it becomes redundant

Again, we need to take into account that the gertifeeds to cover his costs; in this case the dtudg
constraint binds as the certifier choosing therogtisolution identified above incurs losses (-ThHe
certifier covering costs chooses the maximum ptessibtection he can afford (according to the
condition described in section 4.3.B); in Figurdodth welfare-maximizing detection (optimal detenti
identified from the FOC, the curve that oscillaiss) and the maximum possible detection that the

certifier can afford (cost covering detection) daraction of standards are shown.

Figure 4: Optimal detection and cost-covering détac
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pmin

The cost-covering detection follows the behavioreMenues, as these determine how much can be

invested; it reaches its minimumsat .26 This minimum is also the welfare maximizing startti(as

losses due to the certification fee play an impurtale in determining welfare): to maintain this

standard but cover his budget the certifier wowdehto decrease his investment in detection teolggol

t0 pmin = .66 (from the original optimadmin = .7). Such a decrease, however, might not lead to

separating equilibrium. Thus, the technology mazing certifier keeps in mind the binding constraint

(pmin being defined by the budget restriction). The sotuunder this constraint is similar to the origin

one: standards are .245, the investment in techyd$o.66. The welfare decreases from .45 to .A8, a

profit is zero.

D.) Numerical summary of results

Table 1: Numerical results

Profit maximization Money to Africa Tech detect
Pu P PL
P
5.29 6.97 A
.95
s .88 .26
(max)
pmin 61 64 7

Table 1 summarizes the results explained in sex{i13.A-C): We see that the profit maximizing
certifier does not set the highest possible stahdiinough he sets the standard quite high. This
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behavior is profitable for him due to the demanifk sii consumers who give all the donations to
certified charities only, and the certifier is cegaently able to charge a high fee, ensuring hinmsgh
profit. He still invests something in technology thoes so because technology has a positive effiect

the size of the fee he may charge. This resuit s&ark contrast to some of the results in Liz¢E909).

The certifier who maximizes ‘Money to Africa’ carssongly about the standard. Since maximization
of standards, in our model, also means maximizaifdhe fraction of donations reaching Africa, the
certifier sets the standard as high as possibtdhresholde. To induce separation at this point, he needs
to charge a correspondingly high fee which — degpi¢ fact that he chooses the lowest possible fee
still higher than that from the profit maximizingse. The certifier invests in detection, as detacti

decreases the fee he must charge to induce sepafBiture 2).

The certifier who maximizes ‘Tech detect’ careswglibe quality of his detection technology, bubals
about the costs of detection technology on welfaheis, he minimizes the costs of detection byrsgtti
the standard very low. This implies that he chaggesther low price to induce separation. Investriren
detection helps to decrease the fee even furtltermaareover, increases the welfare directly; tines t

investment is the highest from all the consideresks.

5. Conclusion: future work and policy implications

We have built a model which illustrates how, andemwhat conditions, an independent certifier might
mitigate the principal-agent problem in fundraisingthefundraising problemin contrast to previous
literature, we studied both for- and non-profitamgational forms of the certifier. Our results (in
particular, those assuming the ‘Money to Africalfase function) seem to rationalize the stylizedt$a

of certification systems that we have identified.

Specifically, certification agencies that deal witiriants of the fundraising problem that we obsénv
various West-European countries and the U.S.A Garthda (and that we have discussed in more detail
in Ortmann, et al., 2005) are all nonprofits, imposlatively high standards on applicants, andadde
certify only a fraction of the (potential) applidan
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It is the nature of modeling to abstract. The maiebduced in this paper, too, is a simplificatimin
real-world institutions. But, by enumerating exjtlicthe stylized facts on which we draw, and by
enumerating the assumptions on which we build ceateh(and how these assumptions are related to
the stylized facts), we make our modeling efforéssparent and open to critique. In fact, we wele@am

critique of our reading of the stylized facts thet identified and the assumptions that we use.

Some avenues that we could take in future worlselfeevident:
First, although relatively simple, our model is maoglytically tractable. It would be desirable tolth a
model that could be tracked analytically (althotigdt may come at the cost of having to simplify the

model even further).

Second, given that we were not able to solve theelanalytically — it is too complicated for thatve
had in various places (e.g., the cost functionshedetection technology) to make do with funciion
specifications that are constrained only by owritidn of what appropriate functional specificatsoare.
Since trusting intuition is something that econdmige hesitant to do, testing the robustnessesith

specifications is desirable.

Third, there is very little work out there (the able exception being Bekkers, 2003) that wouldvalils
to calibrate our model and hence rationalize owiaghof particular functional specifications. For
example, the Austrian model of certification on éme hand and the Dutch and German models of
certification on the other hand, differ in a kepast: the former relies heavily on external
“investigators” (using, however, its quality assesat instrument) while the latter use internal
investigators. This difference is very likely tdeaft the interplay of detection probability and fae
effects of bad types being, mistakenly, certifisdyaod types. Unfortunately, we have no inklingutbo

this relationship (although we suspect that thetdars model is tempting fate).

Fourth, we have assumed (A9) that the certifi¢roisest and does not misrepresent the standaré or th
quality of the certified organizations (for, sagr-profit maximizing reasons). This is, quite likea
heroic assumption, especially in transition andettgying countries where concepts of accountability
and transparency, or reputational enforcementpnaféem rather alien concepts. A certifier, in other
words, might have an incentive to cheat (as sejfHegory systems are prone to do; e.g. Nunez 2001,
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2002) and it is important to understand what eyabse incentives are and how they could be

undermined.

Fifth, and relatedly, there is the question of Wleetone should force the certification agency t&ena
ends meet, or whether it should be supported ltg stdbsidies. This, too, ought to be modeled and, i

fact, we have made first steps towards a betteenstahding within the strictures of our model attea

What are the policy implications of our model si?fa

Clearly, certification systems are viable qualisgarance mechanisms in transition and developing
countries. But getting the particular realizatidrsach a system right is an endeavor that takes
reflection. Our results suggest that a certificagigency ought to be a non-profit itéekind that such an
organization has to be both accountable and trassp@ur results so far also suggest that, texent
that they allow for the choice of a better detattiechnology, public subsidies for a certificatgystem

might be desirable.
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List of Variables:

t
S

type (quality) of charity/fundraiser, distributadcording to F(t) ~ U[0 ,1]
standards — choice of the certifier, requirenoentharities to obtain certification

P*(s, pnin) Optimal fee — fee ensuring separation (givendseats and detection probability)

P
Pmin

external costs of certification — fee chargedhgycertifier for the service
minimum detection probability at standard (t=s)

p(t, s, min) the probability of detection of an organizatiortyget

c(t)

c(t, s)

CCF(pmin)

internal costs of certification; here functioft only — this type is used only in the simplified
version of the basic gamegGthe usually assumed form is (1-t)

internal costs of certification; functioht@ands — used throughout the game; the usually
assumed form is (1-t)s

costs of detection probability — function bétminimum detection probabilifyi, that
applies in casé= s (organization is exactly of the quality as the lieggh standards); the
assumed form ia (pmin)?, alternative assumed form is with costs goingnfinity

cost parameter (fromgefrom above), we assume values, high — 1, medidém er low - .1
expected donation of a certified organization

expected donation of a noncertified organization

parameter expressing donors’ valuation of eiit@ndards (case B) or detection probability
(case C)

weight of welfare in certifier’'s optimizationffigtion ( (1 — w) is the weight of profit)
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