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ABSTRACT

This thesis aims to shdwow asoftware tool for supporting the auditing pig farmers on a continuous basis,
called adashboard fomproactive auditing, creates valder quality auditorsand other stakeholderi the
pork value chainThe thesis evaluates a prototype dashboard developed for auditorsa case study
performedat the DutchKDVpork chain.The evaluation involvesomparing the auditing process with and
without usingthe dashboardTo do spbusiness models werereated using Value Megement Platform, a
relatively newbut highly advanced and compl&ol for modelling business models

The comparisonshowed that the dashboard decreases preparation time far #duditing company, while
increasing the revenues fohe slaughterhousendthe farmers. Another effect of the dashboacdn be a
redudion of emissions and animal log#sthe dashboard is used to intervetienelier at farms where these
numbers are too lgh. Since the modalenerated by the toolvas based osimplifieddata, the scale of the
changesdn values created araot precise and conclusiydeavingopenan opportunity for future research.
However, the results show that as compared to business nsodedated using the Osterwalder business
model canvas, we were able to produa more precise and quantifiable business models using the tool.
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INTRODUCTION

PROBLEM DESCRIPTION

Pig farmingn the Netherlandshas been changinfjom small, autonomous farms to vertically coordinated
value chains over the last decad&ivastava, Ziggers, & Schrader, 1998; van der Heijden & Cramer, 2017)
One of the divers of this change ithe changing demandonsumers ardoecomingmore concerned with
extrinsic quality attributeslike animal welfare and environmental impg&ernués, Olaizola, & Corcoran,
2003; Napolitano, Girolami, & Braghieri, 201B¢caus of the higher pricdor more animal friendlypork,
quality labelsthat communicate these attributeare increasingly importanto get consumers to pay the
higher price(Janssen, Rddiger, & Hamm, 2008)e current practice to manage quality labels is by periodic
auditing of participatig conpanies and as a resultfraud right afterthe audit will take some time to be
discovered In the case of a yearly audidr example fraud or norcompliance can take more than a year
identify, making quality claims less reliable more reliableapproach is using a transparency system for
continuously monitor quality claimgKassahun et al., 2014)hisapproachhas been used in the 10F2020
projectto increase control over a quality labiel the pork value chainTheresearchdone on this sgtemis
thus part of the meat trail in the EuropealoF2020 projeci{Internet of Food & Farm 2020that aims to
accelerate adoption of tharternet of Thingg in farming and food chains in Eurofddaselynea et al., 2017)

The constant monitoring systenn the form of a dashboard, that éxamined in this thesiwill be used by
auditors of gpork quality labe]in this casé&eten Duurzaam Varkensvleée(eafter cakbd KDV translaton:
SustainabléPork Chain). The goal ofhis dashboards a reduction opreparation time for the auditors and
reaction timein case of norcomplianceto the criteria for the labeland better verification of the quality
claims made by the labekorthe implementation of a system that requires sharing of data between the
different actors it is important that allinvolvedactors have a clear view of the value creation of such a
sysem.

AM OF RESEARCH

This thesis aims to showith a simplified modelvhere and how value is created withe implementation

of the dashboard used by the auditors. Before that can be done it is important to describartbat practice

of auditingand the proposed dashboard. Theol used to show valueValue Management Plarm, is
relatively new and not widely known (we are unable to find any other scientific publications in major scientific
databases except one major artichitten in cooperation wih the makers of the too{Poels, Roelens, de
Man, & van Donge, 2018ph)so before applying the tool, the tool first needs to be criticakplained.The
model that will be built can be reused later in the loF2@2gject when implementation data is available.



RESEARCH QUESTIONS
The main research question that nestd be answered in this thesis

What is, for the different actors in thgork value chain, the value of an analytical dashboard for quality
auditors?

To be able to answer this question the following sub questions will need to be answered as well:
- Whatis the current process of audireparatiorf?
- How does theproposedanalytical dashboard for quality auditors function?
- How can theVMPbe applied to povide insights into valuethe dashboardcreated for the various

stakeholder®



1 BACKGROUND

In this backgroundgectionfirst, the different concepts of business modlaf will be explainedSecondly the
tool that will be used for modeling{DV VMP,and the use ofVMPwill discussedAfter that the different
standards and languages that are used in the tool and in the thesis will be introdtinafly,auditing and
variousconcepts related to auditing will be explained.

BUSINESS MODELS

A business model B model that describes for asrganization the value it offers to its customers, what is
needed to create and deliver this value and how value is created for the organizationTitgeltypes of
business models that will be used or related to in this ihesill shortly be introducedn the following
paragraphs.

Business Model Canvas

The Osterwalder Business Model Canvas (BMC) is a method to descrivesaalizea business model
through nine building blocks. The creators of the tool propose to usege,larinted version of the cwas

to sketch and discuss the business canvas in a group of people, witlit poges or a board marker
(Osterwalder & Pigneur, 2010irst the building block @@ustomer Segmenis filled in Goups of people
andorganizationghat are served are defineas customer segmes The block fovalue Propsitionsis filled

with the products or services that create value for the customer segments. The buildingCitackels
contains how the company reaches customer segments to give the value propoditiertCustomer
Relationshis blockdescribes the type d relationships between the company and customer segments. The
Revenue Streamtsuilding block contains information about the cash generation of a company from the
customer segments. The building blodkey Resourcesnd KeyActivities are about the most important
attributes a company has and the things a compamnyst do that are required to make the model work. In
the blockKeyPartnershipsthe network of key suppliers and partners is descrildédally the Cost Structure
contains all information about costs made when the business model is operated.

Qiticism on the canvas is that the model is a static representation of a company while companies are very
dynamic and working in networks in realifiguchner, 2016)Another point of critique onhe Osterwalder

BMC is that it is focused purely on economic values or pwfiile there are numerous other business
enhancing values such as environmental value and social (@&yee & Paquin, 2016¥inally it is argued

that the BMC an, depending on the case, lack consistency due to overlapping points that belong to multiple
building blockgVerrue, 2014)



[ AYRANBY Q& .dzaAySaa az2RSf [/ d»n§
The Business Model CubgPeter Lindgren is an attempt tc
integrate the most important aspects of other busine:
Y2RSt FTNIYSg2Nyla Ay | @A
describes a busess model through 7 building blocks the
form the visual representatiorthe cube. The six sides tha
shape the cube are as followgalue PropositionCustomer
and/or UserValue Chain FunctionSompetenced\etwork
and finallyValue Formula® ¢REl& A Phyfildigy block is
depicted in the middle of the cubg@.indgren & Rasmusser
2013) This relations block describes relations from witt
the model and betweenbusiness modelsThe Business
Model Cube is applicable fdroth describing the current
state and future scenarios of businesses.

YV Q&

Figurel. The Business Model Culfleindgren & Rasmussen, 2013

VMP

¢CKS WxlkfdzS alyl3asSySyid t&l GdF2N¥VQ 06 wusetstdh mapout valud INB R dz
creationand exchangaevithin a value chaior network.Within VMP value isseenl & | Y SI adzNJ> 6f S
0SYSTAG RSEtAGSNBR (G2 | NBOAQuestyvianadeyientlgiip220188y1B A 2y &

targets managersvho are tasked to map out ceent strategy and design new business strategies. VDMBee
states that the result of using VMP is business strategies of all participatiagizationghat are aligned
with each other.

VMP is the first implementation of Value ivery Modelling Languag®/DML)whichwill be explained in a
later section, bwever no VDML knowledge is required for working with the tool. According to the creators
use of the tool should result in a shared vision and strategy, increase effectivartesgsion making, and it
lets companiesanalyzealternatives and assess risks before implementing new business (Maridbee,
2019c) The business modelling and scenario analysis is doneawitiethod calledContinuous Business
Model Planning (CBMPThe dashboard functionality makes VMP usefula decision support system for
choosing stategic plangPoels, Roelens, de Man, & van Donge, 2018a)

The CBMP process in the VMP tool is structured in three phases: Discover, Prototype an(i®delsp2019)

In the trainings provided by VDMBghree different personasire described that togethedeliverthe final

Y2RSt W2 HKSK®*LJ t SF RSN K2 A& NBalLRyairoftS F2N 0KS
the Prototype stage, but will start modelling during the Discover stagenvdomsensus is reached aad

Y/ KFy3aS 13SYyiQ 6K2 dzaSa (GKS NBadz Ga 2 &ndipdsSblet NB (i 2
adoption of a new business model

The next sections will describe the process of using the VMP tool by going through ¢nenditeps in the
CBMP pocessSince VMP is flexible in use amat allfunctionalitieshave to be used to build a modeinly

the functions that are used for this thesis will be descrilf®@ome of the terms used in VMP have a specific
meaning and will & indicated initalic, the definition of these terms can be found back in the glossary in
Appendx A.
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Discover

In the discoverphase of the CBMP process the goal is to discover and describe the current state obaffairs
the future busness model. This process is usually doneeiveralworkshogs supported by adWorkshop
Leadekg and takes place imultiple sessions. In the first session, key participants idemtified, and the
business ecosystem vgorked out In the second session bness modetanvassesire made of these key
participants The third workshop session is used to identi&uesthat are consideredin the model and
causeand-effect relations are determined that influence thegalues The fourth session is used to develop
alternatives to the current situation andescribe phases where specific objectives can be(Beels et al.,
2018a)

The different maps that are createtiring thediscover phasdy the workshop leadewill be explained in
the following paragraphsexcept for the earlieexplainedOsterwalder Busineddlodel Canvaghat can be
generated by the Analystf the key participantshroughout the whole discover phas€&he development of
maps by the workshop leaders is callé@dwingin VMP, translating this visual data to structéar data is
calledmappirg. The following paragraphs explain the drawing of the different maps.

Business Ecosystem Map

The businessecosystemmap is created as a visual representation of thalue propositionexchangel

between participantsof a network to provide a big picture of the relations between busireswithin a

business ecosystefVDMbee, 2019aCompanies that will get structured business modiel the prototype

phase are entered asnterprise while anonymous groups of suppliers or customers are enteradasket
segmentslt is also possible to represent individuatsles or even business models of busineseethe
ecosystenmap;however this functionality is not usetbr this thesisBetweenparticipantsin the ecosystem

value propositionscan be drawn,representing essential contributions of one participant to another
participant. Participantsare member of at least oneetworkéi K & Fdzy Ol A2y a | a Iy aAa
These network are indicated bgolorsof the connectoraused to show the dire@in of avalueproposition

Value Stream Map

Value stream maps show, for one value propositionvalue addingactivitiesneeded to deliver thawalue
proposition Theactivitieson themaprepresent value adding work thatustbe performed by thgarticipant

for that value propositionGraphically this is done by placing boxes with #otivityQa yIFYS 2y |
representing the value propositiom thevalue stream map competeiresare drawn and linked to activities

to show theresources and competen@¢hat are usedn performing thatactivity.

Strategy Map

Astrategy maps a graphical framework that used to define importantaluesfor the business it describes
and thecustomersof this business. This is done by graphical storytelling that showscbmpetenciesnd
activitiesaggregateo values, and how these values influence or create other value. In MidBmation can

be drawnin 4 so-calledswimlanes namedompetency, value stream, customer and business vala¢he
business value lane hidgévelvaluesthat are important for the business itself is drawn, in the customer lane
high levelvaluesfor the customer. Thealue stream lane is used to tell the story frativitiesand values
that lead to the values in the customer and business valueams Finally the competency laa shows
competenciesised foractivitiesandvaluesin the value streantane.Connectorshow by whatompetencies
activitiesor other vales avalueis influenced.

11



Prototype

In the prototype phase of VMP the data a6 NS R Ay (KS RA&A02 0¢NEBted&bE S A a
a structuredbusiness modeiccording to the VDML standard that will be explained later in this repe

concept used twisualizehe business model in the prototype phase in VMPist&R 6& [ AY RINBY Q
Mode Cube. The six sides of the cube used in VMP consists of Value propositions, Customers, Activities,
Network Partners, Value Formulas a@umpetenciesTheprototyping process can be done after during

the Discover phase, Wis flexible in this regarddost of the information used in constructing this cube

comes from the visual maps made in ttiecovery phaséPoelset al., 2018a)The first steps of prototyping

are themappingto structured data othe maps drawn in theliscover phase.

Business Ecosystem Npéamy

The first step irmappingthe business ecosystem mapto createstructured business moddisr the focal
companies, because all model data is linked to these business models. Aftérethetworksand theroles

of network participantsmust be mapped If aparticipantis business model owner, customer or supplier in
multiple business models this inforiti@n mustbe mappedto all these business modelMalue propositions
are thenmappedon both business models of business model ownpagticipantsor on one in case the
supplier or customer is market segment

Value Stream Magng

The first step imappinga valuestreammapis to link thevaluestreamto avalueproposition Thiscan be
d2y S o6& & YduddLIAlYyAR (12 Gafupdpositibrihatlis already mapped to a business model.
Mappingto reuseis linking a graphical @inent to an element in thetructured modelinstead of the other
way aroundAfter this is donethe activitiescan bemappedto the business model of the business performing
the activity. Lastly thecompetenciesan bemappedand linked tathe activitiesthat make use of them.

Strategy Maping

Thecompetenciesind activitiesthat are drawn on the strategy magsin bemapped to reusdecause they
are alreadymappedfrom the value stream mapThemappingof the valuessdependenton the type ofvalue
and will be explained in the following paragraph.

Mapping values

Mappingvalues can be done vihe business emystem mapvalue stream majndstrategy mapalbeit for
different types ofvalues In the ecosystem maps valuesn beadded tovalue propositionsThesevalue
propositionvaluescontainvaluethat is given from ongarticipantto another. Inthe value sream map value
can be added tactivities Theseactivity valuesare values that are created by aativity and are usedo
composevalue proposition values/alue propositiorand activity valuescan also bemappedfrom the
strategy mapsto structured model data or mapped for reusdf the valuesare mappedalreadyvia the
ecosystenmapor value stream mapTwo more types of values can be mapped fromdtiategy map plan
valuesand my proposition values. Plan valusa® values that are not linked to oneisinessmodel butare
seen as values important for the whole ecosystem or socidty.proposition valas are values that are
important to the business model ownéry R NB f Ay 1 SR (2 busitedsdnodeld@Hel?2 & A { /
businessthat islike a value propositioronly the receiver is thenterprisethat offers the proposition.

12



Formulas

After or duing themappingof the values valuescan be aggregated to each other. Formutas be used to
further calculate higher levelalues Because of limitadins in VMP not every formula can be entered directly,
a2YSihAoghGstvalle A a YySSRSR (2 aLX Avdluescdo Be all @pesotizhllies, buy
since they are not important for the story of valeeeation,i KS& & LIA O f hedaluR trgamii

map.

Discover Prototype Adopt
Business Eco Map
W _‘p.‘ ) e

Ecosystem of BMs Dashboard
= o =
S I | e
— — v w/—
'!;q -
<t Data repository
(VDML™ by OMG ®)
2
- u®
vy
Capability Map Process model Case model
—l—l=1=]=]
=N - W— N~ - ‘
SEELELE |
EEaaa s
= — | ==
=1 |

Figure2: Overview of theonceptual modelthat can beused in the different stages of CBMReproduced from Poels, 2019)

Adopt

0o
a kK

2
2

In the adopting phase of VMP a dashboard can be designed By th& I AfedtQ T2 NJ LINSaASy il 4.

prototyping results to assist decision makibgshboards support management decisions by demonstrating

the value impact of created plans and their related business models, made in the prototype phase. Different

dashboard can bereated for different stakeholders in the decision making process and theycansist of
multiple frameworks such as business canvases, business ecosystem maps or value stre@vibiviaps,
2019b)

Also,a report can be made to document and explain the plan. Depending on the situation the report can be

adjusted in many ways to fulfil trdzd SN a ySSRa ®

SITANDARDS AND LANGER\G

For a better understanding of VDML, the modelling language used in VMP, the undenlydeiling
languagewvill be explainedefore the explanation of VDML itself.

13



UML

Unified Modeling Language (UML) igisualmodeing language provided by the Object Mayement Group

and is used to visualize the design of systems. UML is mainly used in software development, but can be used
for business modeling and other systems {@bject Management group, 2013)ML consists of graphical
elementsthat can be used to form diagrams. Timeee categories of diagrams that are defined in UML 2.0

are structure, behavior and interaction diagrams.

MOF

MetaObject Facility (MOF) is a specification of

the Object Management Group that has the _M_3 _____ %_\_ e
highest level of abstraction ithé metamodel. _ _ _ _ _ _ _ [medat \>
The four layers in MOF are a top layer that i m2 ﬁm.mode. umML, SPEM, etc.
used to construct metamodels in the seconC— — — — — — 4N — — — — — — =
layer (for example the UML mainodel), that m1 Modet Bn e,
in turn describes the models in layer 3. The las— — — — e .
data layer describes real objects. The purpos mo Real world Fodeyes:

of MOF is & model metadata driven systems— — —

(Overbeek, 2006 MOF 2.0 reuses the UML 2.0 _ _ _ o
. . . . Figure3 Modeling Pyramid of the OM@rraissi & Belangour, 2018
infrastructure library to increase alignment

between the two standards.

SMM

The Structured Metrics Metamodel (SMM) of the Object Management Group is a metamodel for
representing measurements in structured matadels such as MOFObject Management Group, 2018a)
The SMM is used to keep metrics between different Object Management Group specifications.

14



VDML

The Value Delivery Modelling Language (hereafter VDML) is abidéld modelling language provided by
the Object Management Group. The metamodel of VDML fgggtithe characteristics of a MOF metamodel.
VDML integrates several existing value models and business models to model interactions between
businesssor business units. The concept of value is cemraMML and is, as explained earlier as well seen
GrayYSl adaNIofS FFHOG2NI 2F o0SYySTAG RSt ADSNSRObjegce |
Management group, 2018bYDMLcandescribe value exchange and collaboration between business entities
functioning in a network or value chain, niagit useful toanalyzestrategies and improve or design value
networks. VDML incorporates SMM libraries for definmetricsto quantify values. VDML is scalable from
key operational activities to large scale business models, however it is aimed to astategic level rather
than on an operational level.

articulates .
Value <—| Value Proposition

A
creates and/or ) _
consumes provides and/or receives
. performs _
Activity |« Role [«
A
defines work defines formal | defines informal i
_ By - defines business
requires collaboration or structural or “weak collaboration of
of collaboration of | collaboration of
Method [« Community Business Network
L supports owns|
Capability < Org Unit
A
Resource [«
supports owns
provides

Figure4 Relationships in VDMteproducedrom Object Management Group, n.d.

Figure 4depicts the core concepts and relationships of VDML, where organizations provide capabilities
needed to perform activities leading to the creation and use of Value. Collaboration in VBddiesented

by the interactions of participants for a shared purpose, where participants may include companies,
government other institutions or individuals having one or more roles providing and receiving value
propositions.

Business Process modelling

Often business processes requseveralsteps to be taken in a specific order, often by multiple people, to
come to the intended outcome. Arimal method of describing such steps calledbusiness process
modelling. The Business Process Model and NotdBPMN) is a graphical way to model business processes
(Chinosi & Trombetta, 2012)The four categoriesf elements needed for a diagram are Flow Objects,
Connecting Objects, Swimlanes and Artifacts. Flow objects are the core of BPMN and can be events, activities
and gateways. Events in BPMN represent things happening in a business process like sendcej\amgl r
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messages, activities describe work thaistbe done in a process like tasks, and gateways can show different
paths of flows. Connecting objects show the relationships between different objects, participants and
artifacts. Swimlanes are used tategorize different activities, where pools represent major participants and
lanes categorize on role or functioRinally,artifacts are a way to increase readability of a model and are
elements with information about data objects, groups and annotations.

AUDITING

Third party auditing i« method that enables companie® emphasizereliability of quality claimsand
certificationsto consumersAuditingin food chaingonsists of an osite visit of theauditing company to the
production sites of the produd that is being certified. Because the audit is executed by another party than
the producer of the product, consumetand to have more trusin externally certified food compared to
food with a quality claim of the producéNaspetti & Zanoli, 2009)

Dashboard

In auditing dashboards can be used to see core numbers at glangilely usediefinition of a dashboard
Aa GKS 2yS 2F {(SLKSy CSgY a! impbriak mfarnatidd ndededtb DA & «
achieve one or more objectives; consolidated and arranged on a single screen so the information can be
Y2y Al2NBR (Felv, 2004)Bhe maintbénéfit of dashboards is the fact that ppassible to quickly

view important information. Dashboards are used in many different domains and can be strategic, analytical
and operational(Few, 2006)The dashboard to be used for auditors in the pork value chain can give the
auditing companynore recentinformation about the compliance to thie | 6 S f Q than @t s tz& éase

right now.

Transparency standard

A transparency standard enables different businesses to share information without the need to convert or
retype data. In the case that will be used in this thesis the EPCIS standaediEPCIS (Electronic Product

Code Information Services) is a GS1 standard that enables businesses to record information about a physical
product while it moves through the supply chain or within the busin@sS1 EPCglobal, 2018)he
information shared according to the EPCIS standard will provide information on the what, where and when
of events that happen to the produ¢Goebel & Tribowski, 2008)

16



2 METHODOLOGY

Case studitDV

For this thesis a s& study onKDVhas beendone. KDVis a cooperative venture between pig farmers,
slaughterhouses, wholesalers, butchers, cold meat producers, retailers and caterers that advocates
sustainable pig farming by enforcing strict standards on their mem@€esen Duurzaam Varkensvlees,
2019) KDVmostly works with smaller sized family farms wilie farmer living near thenimals. Currently

the control sygem in placeto ensure the wanted quality is an entry check and anmhacks of the farm
performance indicatorandon-site inspectionby the auditing compan{Pe Hoeve = Dk audit oDe Hoeve

is verified by a generakrtifying company called CGIngether with the slaughterhouse, Westfdte Hoeve
assists farmers in making use of new techniques and insights to improve animal wellMimg. KDV
modern technology like RFID chip®vided bylL.eeQare currently mostlysed forthe antibiotics free meat
concept of Westfort,management information and research on improvement animal wellbeing and
sustainability, however information from this technologyghtbe used to improve the auditings wel. The
IoF2020 project usethe pork value chain dDVas a use case to research increased transparency and
traceability where EECC develops the dashboard to be used by auditirsn this thesisthe scope of the
case study will be on the interactiortsetween the slaughterhows auditing company, farmers and
technology providers.

SCIENTIFIC LITERATAIRE PRODUCDCUMENTATIONS

A literature reviewhasbeendoneonthe different business model concepts, the standards used in the Value
Management Platfon and on the functioningf dashboards. Information on the application of the Value
Management Platform for our case will be gathered from available literature, product informagiquert
interviews,and training videos on the use of the tool providedMiyMBee. The training vide are a step by
step guide explaining the generation of a structured model in VMP.

EXPERSINTERVIEWS

Since scientific literature on the Value Management Platform is scarce, information on the functioning and
application of the ool hastherefore partly been obtained from expert interviews with efounder Henk de

Man. An overview of planned meetings can be found in the table belvexpert interview will also be
done with Georg Schwerirgd EECGwvho is involved with the development of the dashboardtfe l0F2020
project, to evaluate the dashboard design.

Tablel: Expert interview overview

Date Who Topics

03/04/19 | H. de Man | Introduction to VDMBee, VMP and making agreements

01/05/19 | H. de Man | Progress discussion after discovefycontext and ecosystem

20/05/19 | H. de Man | Progress discussion after mapping ecosystem and discovery Value S
27/05/19 | G. Schwering Demonstration dashboard and feedback from EECC

02/07/19 | H. de Man | Processmeeting abouthew modeing attempt
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OBSERVATIONS

The demands and needs of different actors regarding the auditing dashboard will mainly be obtained from
observationat meetings with different involved actoemnddocument analysis omotesof previousmeetings
Information on the current praice of auditing will be obtained from observatian the auditing company

Pe Hoev® @

Table2: Observatiors overview

Date Location Topics
11/04/19 | Westfort Observation of meeting about dashboard between stakeholdekdDR
10/05/19 | De HoeveBV | Observation of preparation process for auditingDsf Hoeve

MODEING

Business process models

To describe th@rocess of auditingwo Business Process Modaslupported by a textual description will be
made to describéhe current process bauditing ofDe Hoeven theKD\chainand the proposed new method
with the dashboard

Mockup and feature diagram

Since the dashboardithin the 10F2020 projeds still in development during the course of this thesksfi Q &
important to have clarity onK S Rl K62+ NRQa TFdzy OlA2yAy3a a SNl O f
feature diagramis preparedto describe the wishes of the auditing company and involved sitzkieins.
Secondlya mockup wascreatedfrom the existing prototype anthe feature diagranmto have a clear image

on what information the dashboard will provide.

Modellingin VMP

To model the value creation and exchange in ii2Vchain, VMPRwill be usedto give insight in the value
creation of the dashboard for auditors within thisagn with a focus ole HoeveWestfort, farmers and the
dashboard developer (EECE).hours of training videos as provided by VDMBeee watched and applied
on the caseThe goal of the model is to show relationships between companies iKEN&hain,not exactly
predict future value exchange, so the level of detail is kept low.

The (final)modelhas beemmade with the followingonstrants.
Scope:

The model is meant to understand the exchange of value in a simplified business ecosystefHee
chain.Of the KDVparticipants onlyDe Hoeve Westfort and the farmers will be included in the modehe

model will therefore not include all information on businesses, like some costs or profit, but only on values
that relate with the dashboard.
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Assumptiors

There are a lot of factors influemg value in the KDV value chain, some of which externalaMtiese
factors are relevant for the scope of this thesis and have been left out of the model to keep the model simple.
The assumptions that agsed in the models are:

There is one type of fener that produces meat pigs from piglgtdosed farm)

The pork markeimposes no limiton the KDVimeat consumption.

De Hoeveudits once a year and is paid a fixed amount of money for the audit

With the dashboardDe Hoevewill do an assessment of performance daily or every three months

Loss percentageneat qualityand emissions are influenced by the time between problems oirgur

and interference

ForDe Hoevepreparation time andaudit revenue are impdant values

For Westfort and farmers the revenue is important

Forall KDVmembersloss percentages and emissions are important

Pig price for farmers is only influenced by mgaality

EECC is paid an annual f&#fel0 Euroby De Hoeveper farmfor developirg and maintaining the

dashboard.

1 One day less between problems occurring and interference reduces emissions with 0.025% and pig
loss with0.001%

1 TheKDMabel and the activit of slaughtering both increase the value of meat on the pork market
with 1 Europer kilo.

9 On each farm 100 piglets per week are born

1 The number of farms stays equal between thel®\and TeBe phase

= =4 =4 4 =4

=A =4 =4 4 =4

GDOPERATION

The generation of the business models in Vis1Bone in cooperation with Jon van der Mg&ho writes his
thesis about the Mlae Management Platformalbeit with a different focuslin this thesis VMP is used to
Y2RSt GKS FdzZRAGAY3TI LINBLI NI GA2Yy 27F ( e&luatelhe prazesa S >
of creating business models in VMFhe training of the tooand interviews with Henk de Man are done
together. Because of the overlap in content the background section2.3.4nd section 4.3 that describes
the generation of the modeare written in cooperation with Jon and will appear in both theses.
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3 RESULTS

This resultschapter consists dfiour sections In the first part, the current method of auditing is explained
with aBPM Secondly, a mockup design of the dashboard is presend the use of this dashboard by the
auditors is explainedThe third section lsows the process of generating the modaisVMP for the audit
preparation with and without the dashboaréinally,a comparison is made between valugstween both
businessnodels.

BPMOF ©RRENT AUDITING PSEHION

As can be seen thausiness Processddel infigure5, the current method of audit preparation starts with

De Hoeveemployeesending out letters to farmers with an information request to the farnignre farmer
collectsseveral documents and signs statemenkst can beseen in the table in Appendix B: The farmer
sends this information tdDe Hoevefor approval. An employeeinspects the documents and requests
additional information fi needed. The information sent by the farmer is used todseut information
requests to the suppliers and partners of the farmer. When all this information is complete, a second
employee ofDe Hoeveenters relevant data in an excel file where emissions and energy performance is
calculated. These scores, as wsligformation from the forms sent by the farmer, IKB organization, vet and
trader are filled in in the audit forrwhich is used as input for the egite visit and a basis for an improvement
plan for the farmer if needed report of the observation at Deddve onwhich the Business Process Model

is based can be found Appendix C:

Figure5 (on next page)BPM ofcurrent audit preparation
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DASHBOARDESIGROR FUTURE AUDITIRREPARATION

Requirements

From the stakeholder meeting at Westfdiaf which the minutes can be fod in Appendix D; where a
demonstration of a dashboard proposal by EECC was given, as Welinabe visit atDe Hoeve several
requirements for the dashboard wemllectedas can be seen iffable3.

Table3: Dashboard requirements

The dashboard should satisfy these needs: Priority
Viewperformance ofast12 months Must
View performance of lasg months Could
Automated processing of data from different soesc Must
Improve communication with farmer during farm visit. Must
Reduce preparation time Must
Reduce cost of auditing by fial Should
Real time data of last period (12 months/more recent) Should
Benchmarking and comparing with other farms Should
All farm types (closed, breeding and meat pig) should be included Must

Since the criteria dkDVare central in the auditing procesan overview of the different criteriaspublished
in by KDV(KDV, 2018)was made witlthe current sources of the informatioand the usefulness of having
this data in the dashboard.

Reasongor not takinga criterium upin the dashboard aréOFS= On{ farmer statement, so no recent data
to include,NU¢ No use, this information is not fit for a dashboard or not wantedieyHoeve

Table4: KDV requirements

KDVcriterium Current source of information Fit for
dashboard

General

Channeling, identification Statement farmer No, OFS

and traceability

Registration Statement farmer, overview animal dat] No, NU
Environmental permits

Business expansion Independent audiCGK No, NJ

Animal health - No, NJ

Calamities plan Statement farme No, OFS

Certification IKB registration Yes

Mother and Piglet

NestBuilding materials Statement farmer No, OFS

Weaning age Statement farmer, Overview animal data Yes




KDVcriterium Current source of information Fit for
dashboard
Clippingteeth Statement farmer No, OFS
Castration Statement farmer No, OFS
Long nils Statement farmer No, OFS
Sick bay Statement farmer No, OFS
Living environment
Fixed groups Statement farmer No, OFS
Living space Statement farmer No, OFS
Day/night rhythm Statement farmer No, OFS
Climate in the sty Statement farmer, Report clinia system check No, NU
High quality feed Statement farmer, statement feed supplier No, NU
Pest repellant and control | Statement feed supplier No, OFS
Health
Regular vet Statement veterinarian No, OFS
Salmonella IKB provider, statement veterinarian Yes
Loss and euthanasia Statement animal data and euthanasia, overvi| Yes
animal data
Antibiotics use IKB provider, statement veterinarian Yes
Findings whempigs are Westfort/myKDV Yes
slaughtered
Blood samples Statement farmer No, OFS
Environment
Enegy Statement explanation energy, annual reports ene| Yes
(+ overview animal data)
Phosphate Statement feed supplier, Yes
Nitrogen Composition compound feed, Yes
Copper Composition wet feed Yes
Zinc Yes
Ammonia (no requirement)| Environmental perrits Yes
Animal treatment
Transport Statement trader No, NU
Delivery Westfort No, NU
Training Westfort No, NU
Supervision Westfort No, NU




With the collected information a feature model has been created thatudes the different features the
dashtoard should have to be satisfactory for the auditors. In the feature model it is indicated what features
must be in the dashboard and what featgrare optional.

Dashboard

One farm

All farm
overview

Visuals

Farm
information

Overview

I Performance I | Comparison |
I I KPI's |

Name and

last 3 KDV Graphs
months requirements

Compare

Quick
view

Animal
number
overview

Average

Document Pass/no pass
overview indication

Legend:

Mandatory A alternative feature
——o0 Optional A or-feature

Figure6: Feature model

Proposal for dashboard

Using a prototype dghboard that was developed for the 10F2020 project as basis, a new-umpock the
dashboard was designedhd requirements as explained in the previous paragraph as well as the criteria list
of KDMwere used for the generation dfiismockup. After the fist design comments of Georg Schwering of
EECC anbe HoeveseeAppendix E; were processed leading to the megk. The mockup will first be
explained in general, after that the different pages will be explained

Because the auditing of theDVfarms is done bype Hoevébased on the criteria dDV these criteria were

taken as the basis of the design. The preparafmmthe audits byDe Hoeverelies heavily on the farmer
statements. A lot of criteria could ndie included in the dashboard in a way that real time or very recent
data could be used. The dashboard is designed to have 3 tabs, so the auditor can navégek with the
information he wants to see. The dashboard needs to be connected to diffeedabases and systems to
automatically process new data and update the dashboard. In the context diagrafigume 7 the
relationships of the dashboard system with outside entities is shown. The dashboard mainly uses the LeeO
database where information of the RFID chips of pigs is stored according to EPCIS standards alyis alrea
happening now. Also documents that have been receiveDédyHoevewill be entered into the LeeO server.
Farmers can enter energy use via Mip\after whichthe information is available in the dashboard. The
dashboard pulls data from the IKB providencerning certificates and salmonella categories. From the feed
provider transactional data is collected and stored in EPCIS format to be used by the dashboard.



Westfort

provide cata
on skaughtering results
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Dashboard system

Refreive information an | MijnKDV senver
farm performance >

Frovide information

IKB provider
EPCIS server on salmonela °
Retralve Informaton
on performance
Farmer il LeeO server
Provide pig data Pravide composition, Feed provider

and use of fead

J

Figure7: Context diagram of the dashboard



As can be seen in the maadk in Figure8 the first tab offers an overview of all the farms within tK®V

concept. The auditor can use this page to select the farm he wants to audit. This can be based on the last two
columns, where the last colummrepresents a hypothetical pass of audit in the last 3 months, indicating
GKSOGKSNI I FINY¥Qa @WSNF2HXKARAO8IpalGRKE UNROUI2NI Oy az
worst performing farms on that specific field.

All farms Tc}verview farmTVisuaI farm}
v loss |v L
v e v » DDD |v DDD v v Healthy |w last 3
v UBN [Farmer [ _ DDD weaned |Fattening |Healthy |at passed v
Energy |piglets meat i : . months
name ) sows piglets |pigs at farm |slaughter |audit
(%) pigs
J
123456 an 2032 |1.26 126 (0.7 03 0.3 80 88 2018 @
Janssen
J
123457 an 1594 |1.02 1.02 0.2 05 0.6 82 95 2018 @
Janssen
Jan
123458 2049 |1.28 1.51 |01 24 1 81 89 2018 @
Janssen
Jan
123459 2307 |1.08 1.97 |06 1 0.7 86 97 2018 @
Janssen
Jan
123460 1978 |1.35 2.00 |0 1.1 0.8 80 83 2018 @
Janssen
J
123461 an 2235 |1.36 1.66 |1 29 0.9 86 84 2018 @
Janssen
J
123462 an 2481 |1.71 1.58 (0.2 05 0 90 82 2018 @
Janssen
Jan K
123463 1654 |1.99 1.95 0.4 14 01 82 82 2018 @
Janssen
Jan
123464 1842 |1.66 1.21 (0.5 1.8 0.4 89 82 2018 @
Janssen
Jan
123465 1950 |1.71 1.96 |0 1.3 0.5 90 83 2018 @
Janssen
J A
123466 an 2000 |1.99 1.76 0.1 1 0.5 81 82 2018 @
Janssen
J
123467 an 1895 |1.59 1.69 |0.1 13 0 89 93 2018 @
Janssen
Jan
123468 1581 |1.60 1.32 |02 22 0.8 81 93 2018 @
Janssen
Jan
123469 1837 |1.84 1.64 |0.8 1 0.2 86 85 2018 @
Janssen
Jan
123470 1898 |1.18 1.00 (0.9 01 0.6 86 91 2018 G)
Janssen
1234?1Jan 2078 |1.91 1.30 |1 25 0.9 90 88 2018 @
Janssen
123472 Jan 2209 |1.81 1.82 |08 2 0.7 84 97 2018 @
Janssen
Jan
123473 2255 |1.68 1.88 |0 22 0.7 90 96 2018 @
Janssen
123474 Jan 1539 |1.04 1.87 |06 24 0.6 80 93 2018 @
Janssen
[v]

Figures8: first tab- overview of all farms



The second tab shows theverview of a single farnas can be seen iRigure9. On top, the general
information about the farm is given and below that, an overview oK&l\criteria is given with a simple
indication on the compliance t&DVcriteria within the last 12 and 3 monsh The auditor caexpandthe
overview toalso show theKDVcriteria of which recent data isot availableto see the overall performance,
this can be seem Appendix FAt the bottomof the talh, an overview of all documents that are needed for
the audit preparation is given with an indication tfe status. Finally, a simple overview of the animal
numbers currently at the farm is available on the second tab of the dashboard.

-
All farms TOverview farmTVisual farmw

Name: Jan Janssen

Adress: Dorpsstraat 1

Zip code: 6706HH Wagengen

Phone: 06-12345678

UBN: 1234567 (135421 , 135423
Type:  Closed farm

Trader:  Piet de Jong

Feed: De Heus O Al criteria
Vet: Klaas Vaak (®recent data

KDV requirement |Past 12 months _|Past 3 montns  |Last audit year
4.0: General
4.1: Mother and Piglet
» 4.1.2 Weaning age | | |
4.2: Living environment
4.3-Health
+ 4.3.2 Saimonella a
« 4.3.3 Loss and euthanasia a
« 4.3.4 Antibiotics use
« 4.3.5 Slaughtering findings
4.4 Environment
« 4.4.1 Energy
« 4.4.2 Phosphate
« 4.4.3 Nitrogen
« 4.4.4 Copper a
s 4457inc
« 4.4.6 Ammonia
|4.5: Animal treatment
Documents received Animal numbers

W Sows M Boars M Figets M Meat pigs

Statement 1: Farmer
Statement 2: Climate and alarm
Report climate and alarm
Statement 3: Gas and electricity 5004
Statement 4: Suppliers

Statement 5: Animal data and euthanasia
Fermit 400
Statement 8: Trader
Statement 7: Veterinarian 3004
Statement 8: Feed supplier
KB Certificate

0000000000

2004

Not received
® Received 100
® Chedked

Figure9: Second tab Overview single farm



The last tabas can be seen in figudd,
shows all visuals for th&DV criteria of
which recent data is available andefigl to
the auditor. In this tab, the auditor car
select different time periods to be able tc
use the dashboard in interviews witl
farmers as well and show progress
decline of performances over differen
yearsfor example. All the visuals have
simple checkbox that shows whether the
performance on the aspect the visual i
about is passed for the time period that i
selected. The first visual is the weaning a
of the piglets, this is a simple bar chart th:
shows the amount of pigs weaned befor
and afer 4 weeks.

The second visual shows emissions for t
farm, the criterium olKDVand the average
of KDV This way, the performance of the
farm can be put into perspective. The thir
visual shows a simple overweof the
energy consumption per 1000kg growth fc
the farm, KDVcriteria and average. Alsc
included is a chart with the energy mix ¢
the farm for «tra information for the
auditors.

-

All farms TOverview farmT\a’isuaI farm}

Name:  Jan Janssen

Adress: Dorpsstraat 1, Wageningen
UBN: 1234567

Type: Closed farm

Weaning age
500-

450

Past 12 months
Past 3 months
2017

2018

[ 2019

400
350+
3004
250
2004
150+
1004
50

0J

W =4 weeks

80

W =4 weeks

M F arm performance

40+

30

20
10I I
0
Phosphate (KG) Mitrogen (KG)

W KOV criteria

Copper (10 gr)

W KOV average

Zinc (10 ar)

K

4432

«

4.43

(<«

444

Energy use per 1000 KG growth

B Farm [ KDV criteria [ll KDV average

3,500+
3,000
2,500+
2,000
1,500
1,0004

500+

o

Energy use

Energy mix

441

M Electricity [l Gas [l Propane [l Other

FigurelO: Third tab- Visuals of single farm (first part)




Then the slaughter findings are
shown with first an overview of the
KDV criteria and the farm
performance on the criteria. Also, ¢
chart with the numbers of deviations
per type are compared between the
farm and the agrage ofKDVto be
able to see farm specific deviations
The last overview is of antibiotics us
with againa simple overview of the
farm performance compared t&DV
requirements and average. Als
included is an overview that show:
the development in antilotics use
over time and a risk assessmer
based on the difference compare(
with the previous monthAs canbe
seen in the business Process Model
the auditing with this dashboard
implemented in figurel2 there are
no big changes in the audi
preparation process except for the
changednumber of documents that
need to be sent by the farmer and the
easier assessent of the farms.

Figurell: Third tab- Visuals of single farm (second part)

Slaughtering findings

BWFam

W KDV criteria W KOV average

Carcass deviation

Pleurisy Organ disorder

.

Healthy animals: <
From farm: 87%
Average: 83%

Pewisy
Freumenia
Worms

Tongue probenms
Heart problems

Kidney problems

Inflamed skin

Chronicdeesse

Average

Antibiotics use

Weaned piglets Sows Meat pigs

BWFam B KOV requirement B KDV average

January

ADDD and risk assessment

B Weaned piglets [ Sows [l Meat pigs

‘Weaned piglets
———— 17 . Sows
15 15 0] Mest pigs

High risk

@ very highrisk

Low -normalrisk
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VMPMODEL

The development of the model in VMP is included in the results section of this beesiase/MP isnot
onlyusedto model ready knowledge, but also to create understanding of the modeled value chain. In the
first secton the development of an aborted first model is presented. The second model is used for the
guantitative results.

Firstmodel

In the first attempt tomodel theKDVchain, training videos as provided by VDMBee were viewed and
after each video thanewly learnedtheory was applied to the cas@&his model is not finished, but the
knowledge created during the generation of this model is used for the nesioretherefore the process

of development is still included in thisrepoit i Q& A Y LJ2 NJidt tfisimodePwadddtimbde vih (i K
the assumptions as stated in the background sectimnt without clearly defined assumptions

To compare the models dfie current way of auditing and the future way of auditifigst a structured
model is created for theurrent auditing methodn KDV Within VMP this is regarded as the-Bsphase.
As focal companies for this phaBe HoeveleeO and Westfort are chassince these companies have
power in the value chain and can be modeled within VMP. This means thegaci@® get a structured
business model within VMP. Farmgvghichare modeled as supplie Westfort and customersf De
Hoeveare seeras a market segment, not as individual compaiied will therefore not get a structured
business model This is donebecause allKDV farms are unique in processes, animal numbers,
performances ané&KD\concept. In the discovery phase of the applicatiothefVMPtool, thismeans that

an ecosystem map for th€DVchain will be made with a focus on auditing and meat praeiduc

In the drawing of the ecosystem mégeeFigure 13}he scope was kept broad, since the goal of drawing
is to create a story to gerate understanding of interactions between companies. After drawing the
ecosystem, the ecosystem is mapped to struetlh data. Information about enterprises, market
segments, networks and value propositions is now entered in the VDML repository. Amnheft the
mapping it was decided to simplify the ecosystem to keep the model understandable and leave irrelevant
information out of the modelCustomers of Westfort are modeled as one market segment, since Westfort
offers them, in our model, the same valproposition. Certification of Westfort dye Hoevds kept out

of scope, since there is limited insight on this pgcand certification of the slaughterhouse is not in the
scope of this thesisSince the pig breeders and fatteners are modeled as makgmments the feed
company is not mapped to the model, since it is neither a custpmera supplier of one of the tlee

focal companies.
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Figurel3: Ecosystem map, first modelling attempt



After mapping the ecosystem, valugeam maps are made of 5 value propositiobgeeder and fattener
certification fromDe Hoeveinformation system provien by LeeO to breeders and fatteners, and the
slaughtering service by Westfoth these mapsresources and capabilities were linked to vahdding
activities by thdocalcompanies of that value propositiohe information onhie value stream maps was
mapped to structured data and linked to the value proposition it originated from.

Srategy maps are created fdde Hoeve LeeO and Westforvhere the story of value creation is told.
Elements that were entered in the structureddiness model before, uas activities, competencies, are
reused and new values are enterdd.this mode|plan values are regarded as values that are important
for KDVand society, like emissions and loss percentddter mapping the strategy maps, tliiscovery
stage idinished,andthe prototyping stage should start.

During prototyping however, it was discovered that assumptions made at start of the model werte
correctand limiting the possibilities of having a useful model that could be bNTfuK S NJ  AoySig2 |
phase.The reason for these wrong assumptions was the fact ti@tmodel was being built while doing

the training, so it was not clear which constraints of the program would limit the model later and how
certain information would be sed later in the generadn of the model. It was decided to restart the
modeling completely. This way the better understanding of both the case and the program could be used
to build a better model, making it easier to add a new phalee biggestssue with the first model was

the fact that LeeO was modeled as an enterprise, while having very limited influence in the model. Farmers
were modeled as market segment, limiting the insight in farmers in the model. The last problem in the
first model isthat the scope of the model beoge too broad, too many irrelevant values were entered in

the model, while not every of these factors could be quantified, making the model imprecise.

Secondnodel¢ Asls

In the generation of the new model the same steps taken as before, however thisne there is a clear
view of what the end result should be like. For the ecosystem the choice has been miaalectthree
enterprises, WestfortDe Hoeveand the farmers. This means that these enterprises will get a stredtu

business model in VMP. KDVF | N¥ SNA I NB y2¢ Y2RStSR a 2yS a02YLJ

generated for farmers. By modeling all farmers as one enterprise, information about different types of
farmers is lost in the model, but the produati of meat pigs is now regarded a cooperative effort of all
farmers involved. In the new modenhly twonetworks are indicated, a certification network with a simple
value proposition exchange betwedde Hoeveand the farmers and a more complicated sjatering
network. In the slaugharing network farmers offe¥estfort pigs and get slaughtering business in return.
De Hoeveffers the premium that the label gives to Westfort. Westfort delivers meat to the pork market
and receives business in return frahe pork market. The pork markét modeled as a market segment
and is included in the model to model the sales of Westfort. After drawing the ecosystem map, the
networks, participants and value propositions are mapped as structured Gdseecosystem mp can be
found infigure 14 on he next page.



Figurel4: Ecosystem map KDV -l&phase (Screenshot from VMP)

Three value stream maps have been created for the most important value propositi@estdbevethe

farmers and Westfort. Fobe Hoevehe activitiesorganizing documents, that uses CRM software as a
resource in the model, and performance assessment, tiss the audit form, pig expertise arige

criteria list as resources, are drawn and mapped. For the farmer one activity is drawn on the value stream
YEL) 2F (GKS @1 fdz2S LINRPLRAAGAZ2Y Gt ATaé o agtak&outcdd i A JA (0 &
Also, for Westfort only one activity is drawn and mapped. Slaughtering is created as activity using the
resouces stresdree environment and modern slightering facility. After all activities and resources have

been mapped into structured dataactivity vdues are added onto the activities. For organizing
documentsthe value is preparation time, for performance assessment the value is assessmenttime, f
productionthis isnumber of pigs and fathe activityslaughtering the slaughter value.









































































































