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Provisions of Directive 2014/55/EU of the EuropeRarliament and of the
Council of 16 April 2014 on electronic invoicing public procurement provide for
an obligation for public procurement sector undsbe able to receive structured
electronic invoices. The article presents assumptiand results of studies carried
out at the PozneCity Hall which consisted in a comparative procasalysis of the
current state (AS IS) of receiving traditional papevoices and the postulated
process (TO BE) of receiving structured electrommices.
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1. Introduction

On 6 May 2014, Directive 2014/55/EU of the Europ@anmliament and of the
Council of 16 April 2014 on electronic invoicing ipublic procurement was
published in the Official Journal of the Europeamids. Its provisions refer to the
obligation to receive electronic invoices and thiandardisation of electronic
invoice exchange methods and templates in procedseding with public
procurement, including in the international scdpe,in the Digital Single Market
of the European Union [1]. Common use of electramiicing is one of the forms
of meeting the objective of the European DigitaleAda, which is the creation of



the Single Market. The European Commission has aiepted an objective (no.
IP/10/1645, 02/12/2010) to make structured eleatrorvoices a prevailing form
of invoicing by 2020.

Directive 2014/55/EU describes atectronic invoice as an invoice issued,
transmitted and received in a structured electrdoimat which allows for its
automatic and electronic processing. They arethetgefore, "images" of invoices,
i.e. PDF, JPG files or scans of documents, becdhese types cannot be
automatically identified, read and processed byud@mt sender's and receiver's
systems. Fundamental elements of an electroniciagevoover a set of basic
information components which an electronic invoimeist include to make it
interoperational and transnational in the commorogeian market.

The deadline for implementing the Directive to Me@mBtates' domestic legal
systems, i.e. ensuring that all contracting patf(esblic procurement sector units)
will receive and process electronic invoices whadmply with the European
standard concerning electronic invoicing, has sstn

» for central state bodies: for 18 months from thbligation of reference to
the European standard concerning electronic inmgiaind the list of syntaxes in
the Official Journal of the European Union (the &pean standard was published
on 17 October 2017, with a delay of 5 months),

e for units below central level: for 30 months froiine publication of
reference to the European standard concerningahéctinvoicing [2].

Under Polish law, the implementation of Directiv@l2/55/EU will be based
on a proposed act on electronic invoicing in pulghmcurement. Preparing
assumptions to the act, the legislator formulabedftllowing immediate and long-
term objectives of the planned legal act:

Immediate objectives:

» fulfilling the duties imposed on Poland as a Membtate of the European
Union in terms of transposing Directive 2014/55/EU,

» popularising the use of electronic invoices in puplocurement by means
of introducing an obligation for contracting pasti® receive e-invoices,

» popularising the use of e-invoices in trading,atation to the execution of
processes related to public procurement,

» making it easier for Polish entrepreneurs to pigdie in public
procurement procedures in other EU Member States.

Long-term objectives
» standardising the method of documenting the peidoca of public
contracts and electronic invoicing,
* reducing the cost of the operation of companies muteasing their
competitiveness [3].
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It should be borne in mind that the scope of Divec2014/55/EU includes:

* invoices for supplies covered by directives onligytrocurement,

* invoices sent to the public procurement sector,

* all levels of public administration (national, regal and local) in all EU

Member States.
Nowadays, the literature on the subject lacks aagl@mic publications or studies
describing the effects of implementing future ctemop terms of the obligation for
units of the public administration sector to reeeig-invoices. Therefore, the
research problem is to examine the impact of eiging on the functioning of the
public procurement sector units.

The main goal of the article is to present the etgukresults (in duration, cost
and human resources savings) of implementatiohefbstulated receipt process
of a structured electronic invoice in the Pazr@ity Hall, relying on empirical
studies performed and on the comparative proceslysas of the AS IS model
(reception of traditional paper invoices) and th® BE model (reception of
structured electronic invoices).

2. Characteristics of the Pozna City Hall

In view of the obligations resulting from Directi&914/55/EU imposed on
public procurement institutions, including local vgeonment units, the author
carried out a study at the Poartaity Hall (PCH) which consisted in a comparative
process analysis of the current state (AS IS) ofikéng traditional paper invoices
and the postulated process (TO BE) of receivingctiired electronic invoices.

The characteristics of the Pozn&ity Hall described below, presents
important data for the comparative process analgsisthe current process of
receipt of a paper invoice (i.e. the number of ings received per year, the
number of process rolls involved in the invoice kitmw (table 1)) in PCH. Other
essential data to curry out the study were obtaidedng observations and
interviews conducted among the employees of the.PCH

Pozna is a city with county rights and a municipalitycdording to the City
Statute, the PozhaCity Council is the decision-making and contralibody,
whereas the Mayor of Pozin# the executive authority. The Poan@ity Hall is
the institution supporting the execution of the Migy dispositions and, above all,
it is responsible for handling the majority of pgtaffairs of local significance. At
the end of 2016, citizens were served in admirig&affairs by 31 departments
and equivalent PCH organisational units, which eygdl, in total, 1.7 thousand
people (6.8% more than in 2015). PCH organisatianik operate on the basis of
the Organisational Regulations introduced by theyddaof Pozné in his
disposition no. 43/2016/K of 6 October 2016 [4].
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In 2016, the Pozma City Hall received approximately 10 500 purchase
invoices, most of which were addressed to the Depart of Procurement and
Office Services (Polish abbreviation: WZziOU) (45@@voices a year; 375 a
month). Traditional paper invoice circulation presds currently supported at the
PCH by three IT systems:

» Electronic record of funds assignment,

» KSAT - modules: Central Register of Agreementgcdtvables and

Liabilities, and General Ledger,

» Electronic banking system.
The empirical study was participated by the Depantinof Procurement and Office
Services (WZiOU), which receives, on average, 1&lpase invoices a day, 5 of
which are transmitted to the PCH Chancellery andfL&hich are handed over
directly to the Secretariat of WZiOU from the c@utior or other unit of the City of
Pozna, The studied process of receiving traditional papeoices addressed to
WZIiOU is participated each time by 11 process rolsch individual PCH
employees are responsible for (Table 1).

Table 1.Roles in the process of receiving traditional papeoices at the PCH

DEPARTMENT ROLE IN THE PROCESS

Organisational Department
(Chancellery)

clerical services employee

secretarial services employee

Internal Consulting Division:

» employee handling the budget

» employee handling settlements (e.g. VAT)

Departr_nent of Ffrocurem.ent  employee handling analyses

and Office Services (WZIOU) ., gmpioyee handling affairs related to the Public
Procurement Law

« Division Manager

Head of Department

i employee
Department of Finance authorised employee

Division Manager

The formal documents circulation process (includingoices) is at the
Pozna City Hall presently carried out on the basis asions provided in:

e Chancellery instructions,

* Instructions concerning the circulation and cdntad financial and
accounting documents at the Pazn@ity Hall (Polish abbreviation:
IOIKDFK),

* and the Book of Processes.
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3. Tools and assumption of comparative process anals

The analysis of business processes compliant \WwghBPMN 2.0 standard
(Business Process Model and Notation) was apptedatry out the empirical
study concerning the comparative process analyfsieagiving traditional paper
invoices against the process of receiving electramvoices at the PoznhaCity
Hall. The BPMN 2.0 standard has been developedhbyQbject Management
Group (OMG) and is described in standard ISO/IEG1092013(E) Information
technology— Object Management Group Business Process ModeNatation. Its
central purpose is to provide a method of presgnbnsiness, production or
administration processes that will be clear and ewtdndable to business
recipients, analysts who perform process analysed,programmers responsible
for their technical implementation [5].

The BPMN 2.0 standard allows truthful and reliat@dproduction of processes
occurring in a specific institution to analyse themerms of activities performed,
their duration, mutual dependencies and resoursed. (Graphical presentation of
the process, i.e. mapping, allows "capturing" adedy sequence of events,
activities and accompanying information in a giyeacess [6]. It makes it possible
to precisely identify areas for potential improverner for the implementation of
innovative actions which allow developing a newtdrefunctioning process
model.

Mapping and simulation of the AS IS and TO BE medeére carried out in
the iGrafx system. The system is one of the mostnconly used programmes
which employ graphics for the purpose of modellewgd simulating business
processes, which makes it easier to understand &mehfollow their course [7].
This approach makes it possible to parametrise piioeesses and define the
consequences of postulated changes by creatingesiuate mechanism managing
the change and indicating the direction of improgata [8].

After the stage of mapping and simulating the A$ni&lel, which reflects the
actual state, and following the analysis of sekbatelicators that characterise the
currently executed process of paper invoice reoapthe next stage of the study
was initiated. It consisted in creating process srapd simulating the TO BE state
after the implementation of the postulated proa#sstructured electronic invoice
reception at the PoznaaCity Hall. The purpose of the stage was to displayned
changes after e-invoice implementation on proceapsnand to verify, using the
simulation showing the correctness of maps, thdcébgsequence of new,
suggested activities and changes in the value optad indicators. The maps
display static situation and actions taken in acHijgetime. The simulation
"animates" the map - it adds a dynamic charactgerésented activities, which
allows depicting their changes in time [9]. The pamative analysis of selected
indicators allowed estimating differences relateddtiration, cost and the use of
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resources in the process, occurring between thé&SAPaper invoice) and the TO

BE (e-invoice) model at the Pozan&City Hall. The selected indicators were

calculated in accordance with the BPMN 2.0 standalging on the parameters

and information gathered during the observationiatatview carried out with the
employees of the Poza&ity Hall.

The construction of the TO BE model and the sinnutetvere carried out on
the basis of the following research assumptionivhilowed the implementation
of the process of receiving structured electromices.

1. The IT system employed in the unit of the publioqurement sector (the
contracting party) is adapted to the reception pratessing of structured
electronic invoices.

2. The supplier of the public contract has an IT gystehich issues and
transmits structured electronic invoices.

3. The contracting party's and the supplier's systarascompatible, i.e. an e-
invoice issued and sent by the supplier may bevedend processed by the
contracting party.

4. The supplier has an obligation to identify an esice by providing contract
number or the application for the public contrantier execution.

5. Correct identification allows transmitting the exrice to the secretariat of a
suitable department, without the participationhaf general chancellery.

6. If a specific unit lacks secretariats in individutdpartments, the e-invoice is
always sent to the general chancellery.

7. After its reception, the e-invoice is processed tire electronic form
throughout the entire process of invoice circulatio a specific unit (it is not
printed and there is no parallel circulation ofpgtgper version).

8. There is a possibility to transmit data between tHE system
receiving/processing structured electronic invoicasl the financial and
accounting system in a specific unit.

9. All activities resulting from applicable labour la@.g. substantial description
of the document, verification in formal and accaogtterms) related to the
traditional invoice circulation process must befpened in the e-invoice
circulation process.

10. Employees of a specific unit of the public procuesinsector are duly trained
in the use of the new IT system (or module) recgjivand processing
structured electronic invoices.

4. Results of the study carried out at the PozmaCity Hall

Results of the study have shown that the introdaatf the postulated TO BE
invoice circulation model at the Department of Rireecnent and Office Services
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(WZzioU) has reduced average working time spenterprocessing of one invoice
by 16%, from 108 minutes to 91 minutes (Figure 1).
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Figure 1. Comparison of AS IS and TO BE models - average tifrwork on
one invoice (minutes)

At the same time, average time of processing ({aking time + waiting
time) one invoice has dropped by 62%, from 4 day$.52 day (Figure 2). It is a
consequence of the fact that an electronic inviideansmitted via the IT system
from one work station to another directly afterdesscription and approval in the
system. Having ended their work on a document,rapl@ee passes it further to
another person automatically, through the systetme Electronic process of
receiving a structured invoice significantly redsiaa entirely eliminates certain
business roles, in particular the time spent ontimgiand transmitting the
document manually, signing, stamping and othewitiets related to the process of
paper invoice reception.

Days

1,52

AN 1S 10BE

Figure 2. Comparison of AS IS and TO BE models - average tifrprocessing
one invoice (days)
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The average cost of processing one invoice hagdmbpy 15% between AS
IS and TO BE models. The forecast cost of procgssine e-invoice in the
postulated TO BE model is estimated at PLN 43.98ufe 3), due to which the
total monthly cost of processing 375 invoices reegiby the Department of
Procurement and Office Services is PLN 16 476 (feigl). In the AS IS model,
the monthly cost of processing all invoices was PIN402, which means that it
has dropped by 15%. Reduction of the cost of pkingsone e-invoice and,
consequently, the total cost of processing all ice® of WZIOU, is caused by
shorter time necessary for an e-invoice to cireylaeduced use of individual
process roles and adequate decrease in the ab&t efitire process as compared to
the AS IS model.

43,93 zt

= ASIS TO BE

Figure 3. Comparison of AS IS and TO BE models - averagé @fggrocessing
one invoice (PLN)
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Figure 4. Comparison of AS IS and TO BE models - total rhbntost of processing
375 invoices (PLN)
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Figure 5 presents the comparison of average workimg spent on one
invoice, divided into individual business rolestmapating in the invoice reception
process in AS IS and TO BE models. A significardt fes that the role of the
chancellery is eliminated (see Table 1), because,compliance with the
assumptions, a properly identified e-invoice frohe tsupplier's system goes
directly to the secretariat of WZiOU, without tharpcipation of the chancellery.
Working time of the secretariat, which has assumedain obligations that had
previously been imposed on the chancellery (ewpige reception in the system,
verification of its correctness) has therefore groby 138%, from 2.22 to 5.29
minutes. Due to the involvement of electronisationthe process of invoice
reception, average working time of an employee hlagdettlements (WZiOU)
and an authorised employee in the Department dcirfeé® (WF) has dropped by
approx. 35%. The Head of WZiOU, a budget officed @an employee of the
Department of Finance have reduced their time spent single invoice by
approx. 15%. It should be noted that the Head ofQUZand employees handling
affairs related to the Public Procurement Law amalyses have not reduced their
average time spent on processing one invoice, Bec#eir duties related to
invoice processing result from applicable legal uteions (e.g. substantial
description, verification in terms of compliancettwihe Public Procurement Law)
and will not change after the implementation of plestulated structured electronic
invoice reception process.

—+—ASIS TOBE

Figure 5. Comparison of AS IS and TO BE modelaverage time spent on one invoice
for individual business roles (minutes)
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4. Conclusion

Under provisions of Directive No. 2014/55/EU and titoposed Polish act on
electronic invoicing in public procurement, all teiof the public procurement
sector will have an obligation to receive structuedectronic invoices fron26
November 2018[3]. It means that if a contractor of a public taest sends an
electronic invoice to a public procurement sectoit, .the public entity (or other
entity acting on the basis of the Public Procurenhenv or the act on agreements
granting license to carry out construction worksservices) will be obliged to
accept it.

Literature on the subject currently lacks any ao@degublications or studies
describing the effects of implementing future ctemip terms of the obligation for
units of the public administration sector to reeerinvoices. Thus, relying on
empirical studies performed and on the compargtieeess analysis of the AS IS
model (reception of traditional paper invoices) dmel TO BE model (reception of
structured electronic invoices) at the Pazaty Hall, the author has come to the
following conclusions:

1. Implementing the process of receiving structureattebnic invoices (TO
BE) will reduce working time by 16% and the timeprbcessing a single
invoice by 62% as compared to the acceptance @rpapoices (AS IS).

2. Implementing the process of receiving structuredctebnic invoices
(TO BE) will reduce the average cost of processingingle invoice by
15% as compared to the process of receiving pagerces (AS IS).

3. Implementing the process of accepting structuregttednic invoices
(TO BE) will reduce the consumption of individuabik resources by 16%
(ASIS).

Results of the comparative process analysis of &&rnd TO BE models carried
out for a selected set of indicators showing daraticost of processing and
resources used in the process of receiving a iwadit paper invoice prove that
actions aimed at the electronisation of administeatprocesses will bring
measurable benefits and savings in terms of cast® and work of people
involved in the process.

REFERENCES

[1] Directive 2014/55/EU of the European Parliament asfdthe Council of 16 April
2014 on electronic invoicing in public procuremehttp://eur-lex.europa.eu/legal-
content/PL/TXT/?uri=CELEX%3A32014L0055 (access D72017)

[2] Dobrzeniecka E. (2017\Wdrazenie standardu elektronicznej faktury w kosiosk
systeméw planowania zaopatrzenia materialoweglitkowski K., Huk K,

24



[3]

[4]
[5]
[6]

[7]
(8]

[9]

Perzyiska A. [eds.]: Wspoiczesne trendy w logistyce. Zméwazony rozwdj,
Zielona Géra, Poland, 53-64

Projekt zaldei projektu ustawy o elektronicznym fakturowaniu wnawieniach
publicznych https://www.mr.gov.pl/media/34727/Zalozenia_doaust e-
faktura_5092016.pdf (access 27.10.2017)

Wydzial Rozwoju Miasta Urdu Miasta Poznania, 201Pozna 2016. Sytuacja
spoteczno - gospodarcZé/ydawnictwo Miejskie Posnania, Pozna

Drejewicz Sz. (2012)Zrozumié BPMN. Modelowanie proceséw biznesowych
Helion, Gliwice, s. 9-34

White S.A., Miers, D. (2008BPMN Modeling and Reference Guide. Understanding
and Using BPMNFuture Strategies Inc., Florida, USA, s. 13-163

Peppard J., Rowland P. (19R¢-engineeringGebethner & Ska, Warszawa, s. 210

Szafréiska M., Becker J.(2010fnaliza poréwnawcza nagdzi informatycznych
wspomagajcych modelowanie proceséw biznesowgthdia i Materiaty, nr 28

Beaverstock M., Greenwood A., Lavery E., Nordgi&h,(2011) Applied Simulation.
Modeling and Analysis using FlexSim, FlexSim Softev&roducts, Orem, USA

25



