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Abstract. Products and services are increasingly offeredaiye webs, rather
than by a single enterprise. Typically, value weleed inter-organizational
controls to prevent fraudulent behaviour of actdrs. design and analyze
controls, we developed the economic value-basechadetogy e*-control,
which so far has been applied mainly in commereralironments, which are
regulated by contractual arrangements. In this pape usee’control in a
highly regulated environment, which contains puplitvate partnerships,
namely the healthcare sector in The Netherlandssdres learned include that
the notion of economic reciprocity — as preserd @ommercial setting — is not
always apparent in highly regulated environmentst that a highly regulated
environment requires artefacts like evidence objeshich can be dealt with
as if they were value objects.

1 Introduction

Products and services are increasingly offereddbye webs [17] rather than by a
single enterprise, partly due to increasingly camplconsumer needs. For
understanding, modelling and analysing value websfew value modelling
techniques are available (e.g. [11, 17], see [@Ohh overview). One of these is the
e*value methodology [5], which is used in this paper. ®ievalue methodology
focuses on understanding how economic value igeuedistributed, and consumed
in a network of enterprises. In a way, ahvalue model supposes aiteal or
normative world, in the sense that it prescribes what happéren all actors perform
their duties as agreed. Once we understand whid¢habig things should be
exchanged, the next step is to relax the assumpfi@am ideal world, by supposing
that some actors may perfornopportunistic actions. commit fraud, or
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unintentionally do not keep their promises. To thisl, we use’-control [6], a
method that takes a value web as a starting painaralyze possibilities for
opportunistic action, and proposes solutions togmethese. Such solutions take the
form of inter-organizational controls: procedures and guidelines for redesign, that
aim to prevent, detect or correct opportunistiéoact

Both thee®-value methodology and the*-control methodology use the notion of
economic value. Adopting an economic value perspective is redsenavhen
designing inter-organizational controls, becaudg:tle business relationships that
need to be controlled have to be understood fitsese are typically expressed as
economic value exchanges ig*-value); (2) many control mechanisms are
themselves services, that have to be paid for f@igry or escrow services); and (3)
documentary controls can have an intrinsic econovaice (e.g. tickets, Bill of
lading). The value perspective is conceptually eltms Transaction Cost Economics,
which studies contractual safeguards against oppistic action [18].

Related research is quite extensive in the secddtyain [15], but this does not
provide insights into control issues for businesslats. In business modelling, there
have been a few other conceptual modelling appesacbhuch as the Business
Modelling Ontology [11], and value webs [17], bliese hardly address control.
Accounting literature [13,14] generally tackles tohat the business process level,
and mostly focuses on internal control.

The €*-value and e*-control methodologies have been successfully applied in a
series of case studies in different industrieshsag news, entertainment, Internet
service provisioning, banking, and internationalde procedures, see e.g. [7, 8].
These industries are commercial environments, adgdl mainly by contractual
arrangements. In additiai-value ande®control have been applied in the electricity
sector, which was government regulated, but is inéog de-regulated right now [6].
Although an economic value-oriented approach wavkd in purely commercial
settings, one could question whether such an apbraesa suitable for highly
regulated environments. Such environments havege laumber of procedures and
regulations that are imposed on the execution siness processes by one dominant
actor in the network, which is often a governmentgency. Often these
environments involve public-private partnerships.

In this paper we discuss whether controls in higrdgulated environments
should be modelled as value-basuhtrolsor not. To investigate this question we
have carried out a case study in the healthcatersepecifically on recent changes
to the governance and control of the Dutch publgurance system for exceptional
healthcare (AWBZ). The emphasis in the paper lreshe case study, which is quite
complex. The theory section must therefore remaletively short.

The main contribution of this paper is to elickugs for discussion, regarding the
applicability of a value perspective in highly rémfed environments which involve
public-private partnerships, such as healthcareresponse to these issues, we
present a number of lessons learned. The remawfdéire paper is structured as
follows. In section 2, we explain the basic consepf our methodology for
designing value-based inter-organizational contrbissection 3, we describe the
AWBZ healthcare system, and the introduction ofSacial Chart”, and analyse it
using €*-control. Along the way, we present lessons learned. Rinséiction 4
contains our conclusions.
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2 Design of inter-organisational control mechanisms

The €>-control methodology consists of thef-control design framework and the
e*-control ontology. Sincee®-control is an extension of the’-value methodology, we
first briefly explain thee®-value methodology.

2.1 Thee€*value methodology

The e*value methodology supports the conceptualisation of siress network by
constructing a value model [5], representing itpfieally in a rigorous and
structured way, and performing an economic seiitsitanalysis for all organisations
involved. In particular, the®-value methodology provides for showing which parties
exchange things oéconomic value with whom, and expect what in return. The
methodology has been validated in a series of saghes in several domains, such
as news, banking and insurance, electricity powmd,telecommunications [5].

We briefly describe the concepts of tedvalue methodology. For a detailed
description, see [5]. Figure 1 shows a buyer whtaiob goods from a seller and
offers money in return. According to the law, tledlex is obliged to pay value-added
tax (VAT). This can be conceptualized with the dating e>-value constructs (in
bold). Actors, such as the buyer, seller, and the tax office ezenomically
independent entities. Actors transtatue objects (payment, goods, VAT) by means
of value exchanges. For value objects, someone should be willing ag, pvhich is
shown by avalue interface being part of an actor. An interface models thagiple

of economic reciprocity: only if you pay, you can obtain the goods and viessa. A
value interface consists wélue ports, which represent that value objects are offered
to and requested from the actor’s environment. ictoay have @onsumer need,
which, following a path oflependencies, will either result in another exchange of
objects through a value interface, or end inoandary element. The latter means
that we do not consider additional value exchangetependency path indicates that
there is a direct link between the occurrence efwalue exchange, and another.

Consumer Actor Value Value  Value Dependency Boundary

need Interface  Ports ~ Exchanges Element
Good

@ B L eV — ©
Payment

VAT |
e

Seller Legal Office
Compliance

Fig. 1. An e*-value model of a purchase with tax payment
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2.2 Theé*control methodology

In e-value, we assume that actors behave inideal way, meaning that all value
exchanges occur as prescribed. This implies, antootjer things, that actors
respect the earlier mentioned principleembnomic reciprocity. Ire*-control [6,7]
the economic reciprocity constraint is relaxediiodel sub-ideal value exchanges,
represented in the diagrams by dashed lines. Tregmesent the possibility that
actors will for example not pay for a good, or nbtain a good while paying for it,
or even obtain the wrong goods. These mishaps roeyrdntentionally (fraud) or
unintentionally (errors). Scenarios of sub-ideahddour are often elicited by an
analysis of the weaknesses in the business praressd organizations that
implement a value exchange. Such an analysis makesof risk indicators and
principles of the auditing field [13], such as grénciple ofsegregation of duties.

Thus, e®-control can account for sub-ideal behaviour, where®agalue typically
models ideal or normative behaviour. Usigfcontrol, we can reveal potential
weaknesses in ag*-value model, and suggest inter-organizational contrasaa
remedy. Application of the>-control methodology involves the following steps:

Sep 1: Elicit an ideal e®value model with the actors involved and what they
exchange of value;

Sep 2: Analyse control problems, by a risk analysis leé tunderlying business
processes and organizational structure, statingngiatsub-ideal behaviour;

Sep 3: Designinter-organization controls, stated as ae>value model or, if sub-
ideal behaviour cannot be completely removed, dtate ane®-control
model.

3 Casestudy: Exceptional health care

In the Netherlands, thact on Extraordinary Medical Expenses (AWBZY) regulates
the provision of care for chronic diseases, sucltpragracted illness, invalidity,
learning disabilities, mental disorders and geidatliseases. Because this kind of
care is too expensive to insure in a private whg, gystem is arranged as a public
health care service. A patient only pays a small pithe costs; the largest part is
reimbursed by a government fund, filled by collegta percentage of the income tax
of each citizen. Clearly, the AWBZ system qualifies a highly regulated
environment. Patients need to apply for care thncaugedious bureaucratic process.
Various semi-independent governmental agencieopertasks in the system, in
return for funding. Although the government retaipolitical control over the
system, increasingly also private care provideesaéipwed to enter.

Currently, the exceptional health care system ideugoing major changes in
terms of services, actors, financing and controkhis case study, we us&control
to explain some of these changes, and to analygedasign controls for the new
situation. The underlying research question is turee®-control is applicable in
such a highly regulated environment, and what welearn from it.

1 In Dutch: Algemene Wet Bijzondere Ziektekosten (BEY
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The data for the case study was collected from reeseof semi-structured
interviews with five experts from different heakthre organisations. The resulting
e’*-control models were verified by these domain-experts. ddition, data was
collected from publicly available documents [329[d government web sites.

3.1 TheExceptional Care System

To understand the case study at hand, we firstigeosn e®value model of the
current Exceptional Health Care system in Figurkdirinciple, every Dutch citizen
is entitled to exceptional care. Every citizen cbofalll ill, which is represented by the
choice fork (triangle). Both healthy citizens (dretleft) and patients (on the right)
pay taxes. In order to obtain AWBZ funding, a eatineeds to be assessed by a
national organisation called Indication CeftreBased on the medical condition of
the patient, as evidenced for example by medigaints, the Indication Centre issues
a needs documehtwhich states to what type of care the patieeniitled to. Needs
are formulated in terms of standardised functiohsmestic care, personal care,
nursing, supportive assistance, activating assistameatment and institutional care.
For each function, there are different classesclwipecify the intensity of the
treatment. In Figure 3 this needs document is nedels “Right for Functions”. A
local Administration Officé allocates to each patient specific care providets)
provide the care services that correspond to tees&unctions. This is modelled as
a value object called “Right for Care”. Both theigRt for Care” and a “Personal
Contribution” are needed to obtain the “AWBZ Cafgim the care provider. This
scenario already reflects some of the recent clenBefore April 2003, needs
assessment and product allocation were performethdoysame institutions, which
resulted in a biased allocation of health careisesv

The Administration Office is responsible for dibtiting funds to care providers,
represented by the “Budget” object. To be accdilatahe care provider needs to
provide evidence about delivered AWBZ care to tlthrdistration Office. On the
basis of such evidence, the budget for the nexbgeés determined. The budget is
provided by the Ministry of Health, Welfare and &pdhe Administration Office is
responsible for reducing health care queues. Thmiddtration Office therefore
receives “Funding” in return for “Administration &ces and Queue Management”.

The ministry receives its funding as a percentdgheincome “Taxes” of each
citizen. In return, one could say that the goveminmgriarantees “Access to Quality
Healthcare”. As a minimal quality measure, theegoment requires care providers
to have an accreditation from the Health Care lsce Board The accreditation is
only issued, when care providers can prove thay theve adequate facilities to
provide care that corresponds to the AWBZ functidng-igure 4, this is represented
by the exchange of “Evidence of Ability to Deliv€are” for “Accreditation”. This
is only a limited check. Please note that propeaithecare quality controls were only
established from 2004 onwards (see below).

2 |n Dutch: Centrum indicatiestelling zorg (CIZ)

% In Dutch: Indicatiestelling

4 In Dutch: Zorgkantoor

® In Dutch: College voor zorgverzekeringen (CVZ)
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Fig. 2.Value network for exceptional health care systeffiie Netherlands

Discussion

We have made ag®value model of the Exceptional Health Care System, which
exemplifies a highly regulated network. The mod#ritifies actors, and value
exchanges between those actors. As always, maoglelicisions can be subject to
debate. We identify the following issues for digios, and present the lessons we
have learned.

Issue 1: Highly regulated settings contdimdirect reciprocities.

Observation: In the private sector, in which cases are ofteyuleged by contracts,
we mostly see direct reciprocities: a customeriabta good or service and pays for
it accordingly. But in this case, the economic peatal relation is at most indirect.
For example, the Indication Centre receives a sumitd task of needs assessment. It
does not receive proportionally more funding, whienssues more rights for
functions. In the AWBZ, the provision of care isdaly paid for by the tax-payer.
For most people, namely for those who are not saffefrom a disease and are not
using the AWBZ system, the reciprocal relationdhitween care and taxes is even
further removed. In a way, citizens pay for thergugee that they will have access to
health care of a certain quality, in case they @aded it.
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Lessons: First, we observe that in case of an indirectmexity, the dependency
path (purple line) between a customer need (rej] dntl the source of funding (big
red dot), is often broken. Second, indirect reaifires are modelled by guaranteed
access to a service, in case citizens do not &¢tuse the service at the moment. At
a choice point (triangled®value can represent the relative proportion of cases in
which one dependency path is followed, rather thaather. This would make it
possible to model insurance settings by a kindrobabilistic reciprocity, in which
the total of insurance premiums collected (herenftaxes) should at least cover the
expected disbursements to patients. Third, in oa&edirect reciprocity, access to a
service can be restricted by other means, suchsystam ofrights, andevidence
documents (see issue 2 and 3 below).

Issue 2: Regulatory rights are modelled as value objects.

Observation: A public-private partnership is often charactedizby extensive
regulations. This was also observed in the eneegjos [6] and now in healthcare.
Regulation can take the form of a system of rigtdstestrict access to a service.
Examples in the case study are “Right for Functi@amsl “Right for Care”.

Lesson: In general, legal rights can be seen as a valjecbin €>-value and so have

to be modelled accordingly. This corresponds te ciadies on international trade
procedures [8], and copyright law for internet madi7/]. As a consequence,
regulatory rights should also be seen as valuecthjBecause they guarantee access
to a product or service, such rights are of reahemic value to actors.

I ssue 3: Evidence documents are modelled as value objects.

Observation: This case shows various requirements for evideBgamples in the
case study are “Evidence of Care Need”, “Evident®ight for Functions”, and
“Evidence of Delivered Care”. Evidence often tak®s form of adocument, that has
to be shown to an official, to obtain a producservice.

Lesson: Although usually the collection and interpretatiohevidence is seen as a
regular business process, in this case evidencentkrgs can also be seen as value
objects ine®-value. Evidence documents are required to obtain othgots (rights,
AWBZ care) and are thus of economic value for tlors. This reconfirms
intuitions from case studies in international traidewhich evidence documents like
the Bill of Lading, are also modelled as value ot5d8].

3.2 Personal Budget and Social Chart

The exceptional health care system described abasea number of problems. The
right to health care, through needs assessmedis@ennected from the care that is
actually available. Care providers cannot alwayliveethe needed services, because
their budget from the government has a liBiécause care providers do not have an
incentive to provide services above their buddet,rhodel in Figure 5 resulted in a
supply-driven system, with queues of patients waiting for treatm&@herefore the
Dutch government is moving towards a mal@mand-driven system. The new
situation, the resulting control problems, and agilile solution are analysed with
the three steps of>-control.
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Fig. 3. Control problems with the Personal Budget system

Step 1: Introduction of a Personal Budget

Now, the patient can apply forRersonal Budget to spend on care services, provided
either by traditional care providers, like a hoabibr day care centre, or by
alternative care providers. This may be any company or person, even a family
member, who delivers (non-medical) services, suglitlaaning, transport, or day
care. This liberalization has led to more choind an increased ability for patients
to organize heir own lives. The system has somé&algproblems, see Figure 3.

Step 2: Control Problems of the Personal Budget

Control problem 1: Information about alternative care providers.

Patients and relatives are not adequately inforatexlit the available care, and the
care providers in a region. Information about careviders is available from the

Administration Office, but this only concerns adadited care providers. Based on
interviews with domain experts, we observe thatepés tend to select traditional

care providers, rather than alternative care pergid This may stifle the

development of the market for alternative care jgens.

This observation corresponds to the general idagimformation asymmetry, a
situation in which the customer has less infornmatabout a product than the
provider, has a negative effect on the emergenoewfmarkets [1]. In Figure 3, this
control problem is represented by a sub-ideal exgbddashed line), labelled “Right

for Care”.
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Control problem 2: Quality of alternative care providers.

Traditional care providers have to be accrediteglcaBise of the large number of
alternative care providers, the CVZ can not actredi of them. So, alternative
providers are not required to have an accreditatidrich results in a quality risk.
This problem is modelled by marking the exchangé”AM/BZ Care” between the
citizen and the alternative care provider as aidahl value exchange (dashed line).

Step 3: Future Scenario - the Social Chart

To solve control problems 1 and 2 we suggest ailflessiture scenario, presented in
Figure 4: a so called Social Chart. The Social €Chlaan interactive website that
provides an overview of the care services in aomgand provides facilities for
community-based quality control. The concept ofhsadynamic interactive social
chart, focused on the care takers of patients wétmentia, (DEMDISC) is currently
being developed in the FRUX project [2].

Citizen
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Quality Health Care Care Need Functions
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¢ Funding Right for Personal
Functions ./
©_* T i - | 3 ; Budget$
Indication i
Needs Assessment Center zlghl for $
Services | 215 Fee
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I . y Provider Providers
Delivered Care Administration Advice O
$ Funding onice - Alti f
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Administration Services and
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@—} i [ = ] Care $ Fee
Care Provider Assessment Service i
§Funding Accreditation
rl; cvz p'\
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Fig. 4. Role of the Social Chart: informal quality contesld care provider advice

Considering control problem 1: Care Provider Advice.

The purpose of the Social Chart is to provide imfation about alternative care
providers, and help users select a care providarddtisfies their individual needs.
In Figure 4 the Social Chart delivers a servicéedaiCare Provider Advice”. In one
possible scenario, the Social Chart could be furethe Administration Office. An

increased usage of alternative care providers assalt of the “Care Provider
Advice” offered by the Social Chart would reduce tjueue problem, which is the
Administration Office’s responsibility.



10 Vera Kartseva, Joris Hulstijn, Jaap Gordijn ¥ad-Hua Tan

Considering control problem 2: Informal Quality Control.

Quality control is a general concern in Dutch Headte. Since 2004, an independent
health inspectorate, Inspectie Gezondheidszord, ithnothe model) supervises the
quality of care providers [2]. Given the expectegblesion of new care providers,
this organization cannot feasibly control the owaldbf all care providers. We
therefore propose that the Social Chart should lenabkind of informal quality
control. The Social Chart could provide, for examp web-forum with testimonials,
an online community peer review, a reputation maigm, or collaborative filtering
techniques [16]. In this manner, knowledge abostdgthality of care providers can be
shared throughout the community of patients aratikels.

Suchcommunity-based quality control only works when users contribute to the
community. That is why in one possible scenariqided in Figure 4, the Social
Chart receives “Assessment of Care Providers” fpatients. Since this informal
assessment would reduce the administrative burdemssessing alternative care
providers, one could argue that the Ministry of Heahould subsidise the Social
Chart, to stimulate the development of an effectiirtual community of patients.
So, in Figure 5, a value exchange “Care ProvideseAsment Service” is drawn
between the Social Chart and the Ministry of Headtreturn for “Funding”.

Note that this is only one of many possible scasarh social chart could be set
up for example by the patients association, by cemial parties like an insurance
company or information broker, or by local or cahtgovernmental bodies.
Members of virtual communities in healthcare areegally willing to contribute to
the community [3]. We do realize that setting upediable system for online
feedback is a research topic by itself. For examigistimonials tend to be biased.
More quantitative comparisons also exist. For eXamapDutch information broker,
independer.nl, is using a large number of generattjioners to get statistically
valid feedback on the healthcare services of varlmspitals in the Netherlands.

Discussion.

Issue 4: Services can beommunity-based

Observation: A community-based quality control, like a feedbagkrecommender
system, only works when sufficient members actuadigtribute to it.

Lesson: Sharing and exchanging valuable information, l&keeriences about care
providers, can be based on solidarity and memhersha community. Ire®-value,
this can be modelled by a value exchange betwdératit instances of a so called
market segment (stack of actors), aggregated over a longer pedbdime. One
patient benefits from the contributions of othetigrats

Issue 5: Control services are oftmemmercial services

Observation: A highly regulated environment requires many aointservices.
Examples in the case study include needs assesgindication Centre), allocation
of actual care services, and the allocation of greak budgets (Administration
Office), and providing information about care puetis, and care provider
assessment (Social Chart).

Lesson: Control services can be seen as commercial sspwdsich can in principle
be outsourced. This is clearly modelled: all cadlfitrg parties, whether they are
government agencies or not, need to be funded idr @@ntrol services may even
spawn off new business opportunities, as in the oashe Social Chart.
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4 Conclusions

In this paper we have analysed governance and atorgsues in the Dutch
Exceptional Healthcare system (AWBZ), using ¢feontrol methodology, which is
meant for the design and analysis of inter-orgdioigal control mechanisms. The
AWBZ case is interesting, because it shows the ¢exitg of a highly regulated
environment, which involves public-private partieps. Sincee®-control is based
on an economic value perspective, it is reasontdblguestion whether such an
approach is applicable in a sector like healthcdiee e*-valuel and e*-control
approaches force us to model all actors as separgimnisations with their own
economic sustainability objectives, and, due tos timetwork aspect, hidden
interactions become visible. In particular, #iecontrol analysis of the AWBZ case
demonstrates
(1) that rights, evidence and regulations can in factfroitfully analysed from a
value-based perspective, and
(2) thate®-control can reveal the existence of a business oppor{umétyause many
regulative controls have inherent economic valyeets.

Hence, we conclude that value-based approacheg®likatuel ande®-control are not
only applicable in commercial settings, but alsahia public domain. In particular,
regulatory rights and evidential documents, two ma@isms that are often used by
public institutions to regulate private businesses, be seen as value objects.

Another contribution of this research is the distion betweertirect andindirect
reciprocity. In the contractual arrangements of many commiergationships,
economic reciprocity is typicallgirect: e.g. payment is required for each good or
service, and vice versa. In this case study we dailxat economic reciprocity in
public-private partnerships is oftémdirect. In particular, funding of a governmental
agency may not depend on the number of caseswiéalt

We also learned that it makes sense to model th82AWk a kind of insurance:
citizens get guaranteed access to the healthcatensyin return for their AWBZ
contributions through taxes. In future researchwiletry to find out whether this
model is also applicable to other insurance settiBgth insurance and community-
based services rely on a notion of solidarity: somembers benefit, from the
contributions of all. As a final lesson, we havers¢hat also in the public domain,
many control services should actually be seecoasnercial services, which should
be adequately funded. For our health care domaieréx this was actually the most
important result: understanding and analyzing torgranizational controls, spawned
off a new business opportunity: the Social Chart.
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