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ABSTRACT

Semantic standards should play an important rolacimieving inter-organizational interoperabilityillidns are spent on
development and adoption of these standards, bes @olead to interoperability? This important di@s is not often

addressed. In this study interoperability in thedbuemporary staffing industry is studied by fdogson the quality of the
SETU standard and its implementations in pract@er results show that although the SETU standareqgisipped for

achieving interoperability, this in practice hag been achieved due to low quality implementatidiie. raise the question
why these studies are not being performed on estarnydard. Another result is that localizations fifgs) may be needed for
high quality standards; without localizations ijgerability is limited in the SETU case.

Keywords

Semantic standards, standardization, interopetrabijuality.

INTRODUCTION

The importance of achieving interoperability in mandustries is challenging but has great impattdi®s of the US

automobile sector, for example, estimate that fisaht interoperability in the supply chain adddemast one billion dollars

to operating costs, of which 86% is attributabled@a exchange problems (Brunnermeier et al. 200&er studies

mention5 billion dollars for the US automotive irstiy and 3.9 billion dollars for the electro teatali industry, both

representing an impressive 1.2% of the value girabints in each industry (Steinfield et al. 2011e Rdoption of standards
to improve interoperability in the automotive, agrace, shipbuilding and other sectors could salierts (Gallaher et al.

2002).

The already huge importance of standards and imeability will continue to grow. Networked busisemodels are

becoming indisputable reality in today's economgdher et al. 2007). A recent Capgemini study catesuthat to be ready
for 2020 companies need to “significantly incretissr degree of collaboration as well as their meking capability” (Falge

et al. 2012).

Standards are important for ensuring interopetgbfiRada 1993). “Standards are necessary bothntegiation and for
interoperability” (Dogac et al. 2008). “Adoptingasidards-based integration solutions is the moshiging way to reduce
the long-term costs of integration and facilitatdexible infrastructure” (Chari et al. 2004). Sorge even further: “Inter-
organizational collaboration requires systems apgerability which is not possible in the absencec@ihmon standards”
(Gerst et al. 2005). And the potential of standamgelation to the problematic introduction ofoprietary solutions, is
shown in a case study from the automotive induStginfield et al. 2011).

There is hardly any research on the achievementewfantic standards in achieving interoperabiltysurvey among
semantic standards organizations shows that the naagority believe that their standards can be mpd, and that
improvements will lead to more interoperable systeiowever, standard developers need statistiggiasti to find the
needed improvements (Folmer et al. 2011).
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BACKGROUND

Semantic standards defined

Semantic standards reside at the presentation gpitaion layer of the OSI model (Steinfield et 2007). They include

business transaction standards, inter-organizdtinfamation system (I0S) standards, ontologies;abularies, messaging
standards, document-based, e-business, horizamtasstindustry) and vertical industry standardse ®fien used examples
are RosettaNet for the electro technical industealthLevel7 for the health care domain, HR-XML tbe human resources
industry and Universal Business Language (UBL) foocurement. Semantic standards are designed tomopeo

communication and coordination among organizatitimsse standards may address product identificatiata definitions,

business document layout, and/or business proegsesces (adapted from (Steinfield et al. 2007)).

Quality measured in application: Relevance and Completeness

Zhu & Wu have introduced how relevance and compkse can be measured in standards’ implementaftins et al.

2009; Zhu et al. 2010; Zhu et al. 2011). The comapless and relevancy of the same data standarthecalifferent to

different users. Further, they can be differentMeetn an individual user and the user communityfofmalize the metrics,
let the S be the set of data elements specified in the staredardU; be the data elements required by the user i. Rham
user i's perspective, the metrics can be defindgdlas & Wu 2010)

:|UimS1 _Uin{g

, and Relevancy; =
Uil S
From the user community’s perspective, the metri&sbe defined as

w ‘(Uiui)' #
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U

Completeness

Completeness, =

S

Although the concept of completeness and relevamey limited, incomplete view on standard qualityis an important
contribution since it is the only notion of quality practice that can be objectively measured usimarge number of data
instances.

Zhu and Wu focused on the standard of public firdneporting in US based on US-GAAP (United Stafmnerally
Accepted Accounting Principles). This reportingnsiard is one of the most important standards baseXBRL (Extensible
Business Reporting Language). Thousands of companéemandated to report quarterly and annual diahreports to US
Stock and Exchange Commission, using the US-GAARKBtandard. Applying automated tools to thousawsfdgublic

financial reports, Zhu and Wu were able to perf@ameries of analyses on the quality of US-GAAP XB&andard and
interoperability of public financial reports, inding trend and industry-based analyses. Most inaptst, Zhu and Wu's
studies produced a number of practical suggestmh®th the standard defining body and standardslisglementers (i.e.
the individual reporting companies), which may sabgally improve standard compliance and dataragerability.

The XBRL standard in Zhu and Wu’s studies are usefinancial reports, which are relatively statitfdrmation. No
researchers have yet studied the quality of elpitragtandards used for dynamic business processisg similar
implementation-based metrics.

THE SETU STANDARD

SETU previously stood for the Stichting ElektromiecTransacties Uitzendbranche (foundation for ededat transactions in
the staffing industry), but nowadays SETU is onbed as name, without the abbreviation since thpesbas broadened
from temporary staffing to all staffing related @atxchange. The SETU standard is a semantic starsdg@porting the
processes of flexible staffing in trying to achiemteroperability between different actors in thesimess processes related to
flexible staffing. The staffing industry consisté @ large number of customers and suppliers, anceasingly relies on
electronic transactions. Figure 1 illustrates tiadfing processes.
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Figure 1 - The process of temporary staffing

The SETU standard has been acclaimed by the Dutedrgment for achieving interoperability within theocess of hiring
temporary staffers through staffing organizatidBsice May 2009, SETU is listed on the “comply oplein” list, which
means that every (semi) public organization inNe¢herlands has to comply with using the SETU stashdvhen ordering
temporary staffing is executed electronically. Amhing this status implies that SETU passed the ggoof the Dutch
government, suggesting that SETU is expected tuf hegh quality.

SETU is a set of specifications, including XML Sofees, for amongst others assignments, timecardspanites related to
temporary staffing. It is a Dutch localization bktinternational HR-XML standard (Van Hillegersb&gdMinnecre, 2009).
SETU standardizes additional rules on top of HR-XMhd thereby limits the options within HR-XML. Anstance that
validates correctly with HR-XML does not necessacbmply with SETU. However the other way aroundiliways true:
Each instance that is SETU compliant is compliartiR-XML as well.

Since SETU uses the same XML Schema files as HR-Xt¥e additional rules are captured within texte(tBETU
specifications) and the business rules in Schemalrbe SETU standard comprises of different subdsteds, our focus is
on SETU standard for invoicing version 1.1, whislireely available owww.setu.nl
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RESEARCH APPROACH

On a high level we want to know if we can assegsdbality of the standard by assessing the impléatiens of the
standard. We study this question by performingsecstudy on the SETU standard. We selected tnisiatd because it is
important to workforce mobility and integration,dais highly acclaimed for its quality, adoption sass and business
savings. Our main research questiotWat is the quality of the SETU standard and its implementations?

To be able to answer this question we have to aedlye implementations of the SETU standard anctisdar (avoidable)
errors that negatively affect the quality of botarslard and implementations. The SETU standardchee compared with
other standards in terms of quality but so far aplglity results from XBRL are available for comigan.

Our second research aim is to study whether thigementation measuring approach is useful in ifj@ng improvement
suggestions for semantic standards. In this spec#fse we will identify improvement suggestionstfer SETU standard. In
other words, can our approach be used as quakigsament instruments requested by standard develffp@mer et al.
2011)?

Data Collection

For our research approach we need to collect da&&&®U implementations. One of the authors conthttte main staffing
organizations and system providers that togethee hhe vast majority in market share of temporaiffing in the
Netherlands.

Data of four large staffing organizations has bgathered, just as the data from 3 system providenich have been
anonymized. In total 54 “messages” have been gadhercluding 32 timecards and 22 invoices. Thesssages are
instantiations based on the SETU standards: Fdarine a specific invoice for worker X, week Y, sdnt staffing
organization A to staffing customer B. The datantlventains invoices from staffing organizationsstaffing customers.
There is some overlap in data, since the staffugiamer may overlap for different instantiationsstiffing organizations.
Also, some staffing organizations make extensivedg of system providers. Therefore the data gadhieoen the system
providers may include the same data as received &astaffing organization.

Validation Process

As first step we decided to take one set of mesghgéanvoices. From our data set 22 are invoioéshich 2 have the same
system-staffing organization — staffing customenfiguration and will therefore have the same charéatics. These two
have been removed from the data set. Our appraawdisted then of 3 steps:

1. Validate the messages in the SETU eValidator. Viaigdation Service is available atww.setu.nland validates the
instances three way: a. XML well-formedness, b. XEBthema validation and c. Business Rules validafidre
latter is a set of Schematron expressions thabees set up by the SETU organization that encajesusditional
rules described in the SETU specification that cae validated with XML Schema.

2. Count the usage of elements within the implememtati by doing that we find frequently used or tgtainused
elements.

3. Analyze and calculate metrics. Within this stepamalyze the previous results and calculate errarem¢ages and
the completeness and relevance metrics.
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Figure 2 - eValidator Holistic View

Figure 2 shows the eValidator holistic viewpoint $tep 1 of the validation, while figure 3 captuaescreenshot of the usage
of the validation tool of step 1.
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Notice:

- in this secfion one can validate XML instances agains older versions of the SETU standard. To do so, you have to select

both the XML Schema and the Business Rule file which is related fo the message you are trying to validate.

- when using Internet Explorer, it might be possible that the XML code is not displayed properly in the fextarea below By

clicking this icon twice , this problem is resolved.

1. Select XML Schema and optionally a Business Rules file

Schema: XML schema Invoice ~ A3 Business Rule: Business rules for Invoice  ~ (G214
2. Select XML document
Select an example Example | invoice - i Bladeren_
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< ?zm]l verzion="1.0" encoding="UIF-8"72>

<Id>1234567F%</Id>

<DocumentDateTime>2009-11-01T00:00:00Z</ DocumentDateTime>
<De=zcription>This specification is not a payment document</Description>

<Note>Please mention the invoicenumbers on payment</Hote>

<Note>0ur general agreement conditions regarding the hiring of temporary wol

] »

Position; Lri41, Ch1 | Total: Ln 350, Ch 14573

Validate

Figure 3 — Validation tool of SETU

SETU INVOICE MEASUREMENT RESULTS FOR THE INVOICE STANDARD

This section contains the results of the measurewfethie SETU invoice implementations. We will $thy explaining the
validation results, followed by looking at more @&t into the data elements. Finally we will disgtise results on relevance

and completeness metrics.

Validation Errors

Table 1 contains the validation results. The n#&he usage scenario and shows the origin ofrth@ide. The columns of
errors contain respectively XML structure errordR-MML schema validation errors and SETU businedgsrierrors.
Although most errors are counted by occurrencegrvgtructure errors occur the tool may exit immiedijaand therefore a

yes/no is used for scoring.
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# Structure | Schema Rule Total
Name Errors Errors Errors Errors
1 StafOrgl-StafCustl No 0 2 2
2 StafOrgl-StafCust2 No 0 2 2
3 StafOrgl-StafCust3 No 0 2 2
4 StafOrgl-StafCust4 No 0 2 2
5 StafOrgl-StafCust5 No 0 2 2
6 StafOrgl-StafCust6 No 0 2 2
7 StafOrg2-StafCustl No 0 3 3
8 StafOrg2-StafCust2 No 0 1 1
9 StafOrg2-StafCust3 No 0 3 3
10 | StafOrg2-StafCust4 No 0 3 3
11 | StafOrg3-StafCust3 No 1 2 3
12 | StafOrg3-StafCust4 No 11 14 25
13 | StafOrg4-StafCustl No 0 4 4
14 | StafOrg4-StafCust2 No 0 4
15 | StafOrg4-StafCust3 No 16 4 20
16 | Systeml-StafOrgl-StafCustl No 0 2 2
17 | Systeml-StafOrgl-StafCust2 No 0 2 2
18 | Systeml-StafOrg2-StafCust3 No 0 2 2
19 | Systeml-StafOrg3-StafCust4 No 1 -* 1*
20 | System3-StafOrgl-StafCustl Yes 7 3 10
Invoice Errors 36 59 95

Table 1 — Validation results SETU invoice

Validation data explanation

The * denotes the fact that due to the schemasether business rules validation was cancelled. &¢eived more invoices
of the system implementations, but since these tie/eame errors we excluded them from the datd'bit is logical since
when the invoice standard is implemented in thdesysof the staffing organizations, even if we odtllé, 10 or 1000
instances of the invoice, they will all have thengaerrors. System2 is excluded from this set becdusas only timecards
implemented and no invoices.

The implementations gathered from an organizatitenocontain the same characteristics and erransekample Staffing
Organization 1 succeeded in their implementatioavoid schema errors. Some staffing organizati@ne their own ICT
implementation, while others use a system fromfiaveoe vendor.

StaffingOrg 4, has 16 schema errors which aredhtfee same error that returns in many placeshdts that the number of
errors in itself is not always useful. For instaifcdhe amount is missing on an invoice line, ahdré are 20 invoice Lines,
than it will count as 20 rule errors.

These explanations show that the analysis is viduabwever carefulness is needed when quantifyiagsurements.
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Validation data analysis

It is valuable to summary the numbers of implemigmta that have or have not errors. Some statistics
* 1 out of 20 is not well-formed, and has basic strecerrors
* 5 out of 20 have basic XML Schema error and dovatitiate against schema
e 19 out of 19 (100%) have Business Rules error andlod comply to the SETU standard

The first two statistics are easily manipulatedchynging the data set, but still it is remarkalblat these errors exist in
practice. The fact that 100% contain business mieg's and no instance is SETU compliant is everememarkable. If we
look in detail into the errors:

e XML Schema errors:

A wide range of “clumsy” errors. For instance inemt use of date notation within DocumentDate Tat@nent, a
missing element, or usage of a non-existent vata the code list. All these errors can be easibjidable.

» Business Rules:

In contrast to the XML Schema errors, the BusirRekes errors have a lot of similarities in all irplentations.
We found two groups of errors:

Group 1: The usage of “SupplierParty”, “BillToPdrand “RemitToParty” leads to many errors.
Group 2: The usage of “Invoice Lines” without “Antdlior “Price per Quantity”.

It seems like implementers have difficulties withing these elements correctly. This might indicdtat the
specification is not clear about how to use thésments.

Data Elements

Figure 4 shows the data elements within the SEMdiae standard.
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Invoice

d [1]

-Type [0.1]

-Description [0..4]
-ProcessType [0.4]
-ContertType [0..1]

Drate [1]
-DocumertReference [0..%]
-TotalCharge [0..1]

-Taxes [0.#]

-TotalTa [0.1]
-Total&mournt [0..2]
-PaymentTerms [0..%]
-CustomerParty [1]
-SupplierPatty [1]
-BillToParty [1]
-RemitToParty [1]
-CustomerSubld [0.1]
-Bankinformation [0..1]
-ChamberOfCommercetlumber [1]
-Feportinglnfo [0..#]

1

0.% | -includes
InvoiceLine

-LineMurmber [0.4]
-Dezcription [0..%)
-Reazon [0..1]
-DocumertReference [0..%]
-Charges [0.1]
-Tax [0.%]

-Price [1]

-Gigantity [0..1]
-TimeCard [0..%]
-Reportinginto [0..#]
-Invoiceline [0..%]

Figure 4 — SETU invoice data elements

Our analysis shows that several data elements fhenstandard are never used within our data ses& inused elements
are: DiscountAmount, DiscountPercentage, Depart@aufet, and CostCenterName. On the other hand therseseral data
elements that are used in every instance: Docunaeilme, Header, Id, IdValue, Invoice, Line, Linehher,
PercentQuantity, TaxBaseAmount, Total, TotalAmountalBax, Type. The customer reporting requirement n®dua set of
optional elements that allow flexible usage forcdfie needs of staffing customers. The most usethd of the customer
reporting requirements are listed in table 2.

Element Count
PurchaseOrderLineltem 14
AdditionalRequirement 12
CostCenterCode 10
PurchaseOrderNumber 8
CustomerReferenceNumber 6
CostCenterName 2
ProjectCode 1

Table 2 — Most used items from Customer Reporting 8&juirements

The list of frequencies of these optional elem@ntwides many insights. For instance since PurédeaterLineltem is used
that often it might be questioned whether it shdagdnandatory.

Additional to the optional elements within the Gumser Reporting Requirements, the SETU standaravallgsers to define
custom fields in the “AdditionalRequirement” elemheOut the 22 invoices, 16 of them have definedifdnalRequirement
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with the list of custom fields below. Several orgations independently developed same or similatligd custom fields,
which may suggest a need for these elements tadhedied in the SETU standard.

requirementTitle="TotalHours"
requirementTitle="geboortedatum"
requirementTitle="Postcode"
requirementTitle="werkweeknummer"
requirementTitle="plaatsingsnummer"
requirementTitle="TotalHours"
requirementTitle="Weeknr."
requirementTitle="Uitzendkracht"
requirementTitle="Jaar"
requirementTitle="MP_Omschrijving_Factuur"
requirementTitle="Correctietekst"

Completeness and Relevance

HR-XML standard contains 385 elements. SETU invgictandard defined 78 elements, 55 of which ama the HR-XML
standard. Considering SETU as the user of the HR-X¢¢hndard, the relevancy of HR-XML is 14.29%, whihe
completeness is 70.51%.

Standard User Standard Completeness Relevancy

SETU HR-XML 55/78 =70.51% 55/385 = 14.29%

SETU community SETU Invoicing 1 74/78 =94.87%
Standard

SETU community SETU Invoicing 74/85 = 87.06% 74/78 = 94.87%

considering Standard

AdditionalRequirement

as custom elements

Table 3 — SETU results on completeness and relevanc

All invoices in our data collection are specifiesing elements specified in SETU. For SETU comnymitost of the 78
SETU elements have been used in invoices. Theaetgvof SETU invoicing standard is 94.87%. All etrts used in
invoices are defined in SETU invoicing standarderdffiore its completeness is 1. However, if the ausfields in
AdditionalRequirement are considered as custom exsn the completeness of SETU standard in theegbof our data
collection is 87.06%.

DISCUSSION

Most remarkable is the outcome that no single imctds a correct implementation of the standartle $SETU workgroup
should analysis these results. But based on tlessidts we suggest:

» To clarify the use of SupplierParty, RemitToPantg &illToParty

» To clarify the use of Invoice Lines that requirescaints and price per quantity.

» Toremove the unused elements: this makes implextiens easier

* To change the cardinality to mandatory of the abvased elements: again, this makes implementagiasier

* Analyze the results of the usage of the custonprteng module
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Remarkable is that we used the eValidator in audlystwhich is accessible through the SETU.NL websiur results make
it questionable if this validation tool is currgntused by the SETU implementers. We guess thatqtradity of the
implementations would have been better if the irmaeters had used the validation service freelyialbia to them.

Comparison of SETU and XBRL results

Zhu and Wu (2011)’s study finds that for the US-GAXBRL user community, the completeness of US-G/AAdhdard is
32.12% and the relevancy is 19.29%. Their studyaised on all annual financial reports that haven leedbmitted to US
Stock and Exchange Commission as of 2010. SETUiémg standard seems to have a better fitnessderby the staffing
community. As measured by our data collection, SHmmbicing standard’s completeness is 87.06%, advancy is
94.87%. However, note that if the data collectisrairger, such as if we were able to collect albines from the staffing
community in Netherlands, the completeness of SEHTdicing standard would have been somewhat lowengidering
custom fields in AdditionalRequirement as custoametnts). Also, financial reports are much more demhan timesheets
and invoices. The US-GAAP standard has more th@@@2lements and is much more complex than the SEV&icing
standard. The lower fitness for use of US-GAAP XB&Randard, as measured by completeness and rejeamcbe partly
attributed to its complexity.

The results show the value of having localizationstop of broader semantic standards (such as HR)XM line with
earlier findings that localizations are essentialifiteroperability (Brutti et al. 2011).

CONCLUSIONS

This paper has shown an analysis of the implemientbf a semantic standard. The quality of SET\plé@mentations is
highly questionable since no single instance prdeelde a correct implementation. The quality of SEfandard seems to
be ok compared to other electronic standards ssit/fSaGAAP XBRL standard in financial reporting.

We have provided valuable results to the SETU statglorganization, in two ways:

1. The low quality of the implementations raise® tuestion what the SETU organization can do torowg the
implementations. Education, mandatory validatiorewen certification might be solutions.

2. The analysis is currently used for an improvenpeaject within SETU. The analysis of element ws&gquency and the
two groups of frequent errors might lead to charigegw version of the standard.

We have provided supporting evidence to earlidndahat localizations (profiles) are needed fdriaeing interoperability.
But our study also shows that it is not enough @weha single view on standard quality, especialhenvstudying the
interoperability effect of standards. SETU scor&dast perfectly on completeness and relevancestilliinteroperability
was questionable due to low quality of implemeptadti The other way around could be said for othandards. At
minimum an interoperability achievement study sHantlude a study of:

* Completeness and Relevance of the standard
»  Validity of standards’ implementation

It is remarkable that no semantic standardizatigrmimizations are using above measures to impraie standards, or other
quality measurement approaches (Folmer, 2012). Baseour research we strongly advise all semanéndsrdization
workgroups to perform such an analysis and imptheestandards or set up policies to improve implaatens.
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