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Agri-food companies increasingly participate as netorked enterprises in multi-dimensional, dynamic ad knowledge-based
networks. They have to make new connections rapidlgnd employ ‘up-to-the-minute’ information smoothly in business operations.
Appropriate exchange and integration of informationshould enable this. As part of the Dutch co-innow#n program ‘KodA’, an in-
depth study investigated the role of information itegration in multi-dimensional networks, describedthe current situation in agri-
food supply chain networks (particularly arable farming) and provided a vision for the future. This pger presents the results of this
study. It concludes that the level of standardizatin for data, application and process integration irarable farming is poor. A service-
oriented approach that supports companies to concémate on their business processes is proposed as salution direction.
Developments should focus on industry-specific elemts, adopting worldwide cross-industry standards ad building upon existing
industry standards. A step-by-step approach in whie business partners themselves are responsible, argzational embedding and
involvement of all relevant stakeholders are impornt success factors.

Index Terms— service-oriented architecture (SOA), business poess management (BPM), information integration, dat
standardization, interoperability, arable farming

synergy due to complementary competences (including

I. INTRODUCTION joint creativity);
THE BUSINESS environment of agri-food production is * Geographic cluster dimension: regional coopematio
changing rapidly, driven by various and changingdseof focusing on cqr_nbmmg |OgI$tIC flows or creatinglased
consumers and society. Production is becoming mheneand- system that utilizes mutual inputs and outputs.

driven, has to be transparent and must meet qualiky
environmental standards. Several incidents in asedecades
(e.g. foot and mouth disease, swine fever, dioxiandals)
have made food safety one of the major issues.iMpétese
requirements gives actors in the supply chain @erice to
produce’. Besides, agricultural markets in Westeunope are
under pressure because of high land and labouespric
combination with intensified competition due to lggdisation.
One main answer to this development is to innot@tards a
more demand-driven and knowledge-based production,
producing high-grade products. This requires appbn of
‘state-of-the-art’ knowledge and involvement ofaasch and
technology institutes in innovation. In such comtexgri-food
supply chains are not simple linear chains, but are
characterized by multiple network dimensions (sige B:

¢ Vertical chain dimension: combination of actorstt
together develop, produce and distribute produots t
fulfill customer needs;

e Horizontal fulfilment dimension: combination of
producers who complement each other providing a
complete assortment in the required volume andelgli
reliability;

e Horizontal innovation dimension: cooperation of
producers in developing resources and busine5ig. 1. Multiple dimensions of Agri-Food Supply Gf&letworks
processes in order to exploit economies of scakk an




Therefore, we prefer to speak of agri-food supphaic
networks (further abbreviated as AFSCN). Threedf&mims

(Lazzarini et al., 2001):

« Managerial Discretion (plan): discretionary antdoy a
coordinating agent, who centrally plans the flow
products and information;

e Standardization: standardized rules
mechanisms to orchestrate transactions;

« Mutual Adjustment: alignment of plans through mait

and

decision making.

Multi-dimensional networks put the emphasis
standardization and mutual adjustment, requiringhigh
flexibility of processes and enterprises.

The requirements of license to produce, knowledaged
production and flexibility require in their turn pyopriate
communication between and steering of all processeke
complete AFSCN. Related to this, appropriate infation
integration is important.

to this framework, resulting in a list of problemeas. A
vision for the future is then provided as a guide working
of network governance can be distinguished in AFSCNon these problems. Next, we will briefly describe tvork in
progress and finally draw conclusions and set andag of
future challenges for research and development.

of

Il. CONCEPTUAL FRAMEWORK FOR INFORMATION

INTEGRATION

shared|ntegration of information for the farm as a netkex
enterprise

in  multi-dimensional AFSCNs is complex.

nt _ Therefore, the study started with defining a comecalp
feedback processes and joint problem solving anghmework (among others based on (Giachetti, 200w is
visualized in Fig. 2 and distinguishes between:

on

An in-depth study was conducted to investigate twha

appropriate information integration means for AFSCRKb
describe the current situation and to provide #@midor the
future. This paper presents the results of thiglysthat was
carried out as part of the KodA program (see text)bin
KodA, we consider the farm as the focal companythie
AFSCN, which is a networked enterprise where sév
network dimensions come together.

era

General information about the RTD program ‘KodA'’

KodA is a Dutch acronym for ‘Kennis op de Akker’high
can be best translated in English as: ‘From knogdetb
practice in the field of arable farming’. In Kodabout 60
arable farmers, their suppliers and processorsuabd large
companies), work together to improve quality anficieincy
of arable crop production. This co-operation takésce in
interactive learning networks in which predefinedks for
innovation are gradually implemented. KodA has #alt
budget of 8 MEuro for 4 years, in a private-pulpiartnership
with the Ministry of Agriculture.

ICT is seen as a key enabler to achieve the progr
objectives. ICT enables the farmer to use and ge
knowledge, information and data efficiently. Dey@teent of
integrated management support systems in whiclahctiate-
of-the-art knowledge and farm-specific data are lwoed, is
considered as a major condition for further develept of
sustainable practices (Wolfert et al., 2005; Wolfet al.,
2007).

am

In the remainder of this paper we will first elaht& on the
problem statement and its context using a widerceptual
framework, related to general concepts derived fiitarature.
The next section will reflect the current situation AFSCNs

2.

+ Different integration levels:

- Intra-enterprise: within enterprises to overcome
fragmentation between organizational units (funwlo
silos) and systems;

- Inter-enterprise:betweenenterprises to move from
operating as an isolated company towards a virtual
enterprise that is integrated in multi-dimensional

networks.
 Different integration types:
- Process Integration: alignment of tasks by
coordination mechanisms;
- Application Integration: alignment of software

systems so that one system online can use data
generated by another one (interoperability);

- Data Integration: alignment of data definitionsorder
to be able to share data;

- Physical Integration: technical infrastructureetmable
communication between hardware components
(connectivity).
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Fig. 2: Integration Framework (adapted from Giatth2004)

plo The different integration types are interdependantwo
ways:
1. Conditional (solid lines in Fig. 2): to share data and

couple applications, the physical infrastructurestrioe
connected; to integrate applications, there must be
common data definitions; for effective process
coordination it must be possible to share datacor t
integrate applications;

Requiring (dotted lines in Fig. 2): starting point is the
need for integrated processes which defines the
requirements for data exchange and application
integration; application integration implies specif



requirements for data to be exchanged; data exehangC. Application Integration Standardization

and application integration both require a suppgrti  The successive phase is integration of applicatiome
technical infrastructure; application calls another and receives direct,ine-tesponse.

At all defined levels and types of integration, oc@n pDifferent software applications within one orgatisa or
distinguish three basic approaches (adapted fromdteal., from different organisations are considered as @orepts of

2003): one aligned system.
1. Implementingone standard systerthat provides all From 1990s on, at intra-enterprise level the fobas
required functionality (requires managerial discret shifted from customized point-to-point interfaces t
governance); implementation of standard Enterprise Resource ritign

2. Developing customizegoint-to-point interfaces(P2P; (ERP) systems. Nowadays, web service based apgficat
costly, complexity is growing exponentially if theintegration is emerging. Web services are autonamou
number of interfaces is growing); reusable software components that are based on XML

3. Adoption of integratiorstandardsthat make it pOSSible message techno]ogy that can be described, pub“a]nm
to plug different systems via standard connectors & jnyoked over the network (typically Internet) usirapen
common platform. standards (adapted from (Leymann, 2003; Tan and Lee

Next sections elaborate the conceptual framework @004))_ Comparable to ebXML, it consists of sevesab-

f:lescribi.ng generic standards for all defined tygoess levels of  standards including WSDL (Web Services Description
integration. Language), BPML (Business Process Modelling Langliag

A. Physical Integration Standardization and BPEL '(Busmess Process Execution Language)', IWSC

Web Services Choreography Interface), UDDI (Unseér

Standardization of the hysical communicatio e . .
phy escription, Discovery, and Integration).

infrastructure makes it technically possible to rmect
products, hardware, machines, devices and theiratipg D. Process Integration Standardization
systems. There are two groups of supporting staisdar The final type is integration of processes (aligntef
tasks) by coordination. Therefore the activities d an
* Interface standards: to make physical systemssatle jnteractions between processes must be definembzess and
by information systems, e.g. PLC interfaces for @&  data models. There are several reference procedslsnthat
control and product identification standards (jaitrly support design of integrated intra- and inter-gnitse
barcode scanning and Radio Frequency Identificatiopysiness processes. Some well-known integrateda-intr
RFID); enterprise models are CIMOSA (Open Systems Architec
+ Communication standards: network protocols (e.ger CIM-systems), GERAM (Generic Enterprise Refeen
TCP/IP & PPP), transport protocols (e.g. HTTP, FTFarchitecture and Methodology), ERP reference modsils
SMTP, SOAP). among others SAP and Baan (nowadays Infor), ISA-95
(formerly S95). Some well-known inter-enterprisedais are
In general, standardization at this level is verpture, VERA (Virtual Enterprise Reference Architecture)CGR
although new technologies are emerging, requirireyv n (Supply Chain Operations Reference-model) and tREFG
standards (e.g. RFID). model  (Collaborative ~ Planning,  Forecasting  and

B. Data Integration Standardization Replenishment) of VICS.

Standardization for data exchange focuses on tmeafoof
messages and data definitions. XML has succeeddda&D
leading standard for message specification. Ipjgiad both
at intra- and inter-enterprise level. Examples athdlefinition
standards at enterprise level are the article gpdtandard
(EAN) and the international Standard for The Exdwamf
Product data (STEP). At inter-enterprise level déadization
focuses on eCommerce information exchange. EDlebase

standards are widely implemented (e.g. EDIFACT, ANS A Description of the situation from the farm’s persipee

12), but at th_e moment ebXML is emerging as |tscesspr. Using the conceptual framework, a survey for theremt
)E(EAXLN]'(L prow‘des a catalogue, ofhlnf(r)]rmatlonbelememtj situation of Dutch arable AFSCNs was conducted,
X or_mat (‘core components’) t at fave to I: ezmged considering the farm as the focal company. Figuped¥ides

in eBgsmess processes. It CO_nS'StS ot _sev.era. m, hﬂa.r S a summarized overview of the main actors, theierations
including MSS (Mesgage Service Spemflca'lt.lon.' ayrwith apd dependencies. Farm management can be divittetiio
SOA), BPSS (Buglness Process Speuflcatlon Schem@ egories: farm and field level. Inter-enterprisormation-
CCP/A (Collaboration Protocol Profile/Agreement) dan exchange mainly takes place at the farm level, avatl the

ebXML Registry. field level mainly intra-enterprise information-é»ange takes

The next sections use this generic, conceptual hiade
investigate the current situation of informatioteigration in
AFSCNs and to develop a coherent vision for thergut

Ill. CURRENT SITUATION IN AGRFFOOD SUPPLY CHAIN
NETWORKS



place. However, the connection between these tweldes
very important for the whole AFSCN. For examplefoad
processor, communicating at the farm level, waat&rtow
what pesticides were used in the field for a spedfop
product.
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participate on a voluntary basis. However, them sarious
problems in using the standard, mainly because tEélt-
covers just one communication line in one netwarkemhsion
(vertical chain dimension). Data is also dependenactors of
other network dimensions, e.g. government, adviseryices
and research institutes. In practice, it meansftvaflarmers it
is often difficult to deliver the right standardizeaformation,

which partly explains a low adoption rate of autteda

workgroups of mainly software engineers that

systems. Farmers also complain because the exchiange

mainly one-way direction: from farm to industry. &h

information they receive from industry, if anythjrig mostly
on paper in a non-standardized data format andculiffto
integrate in their management system. In respoosthdse
standard

problems, currently the EDI-Teelt is being
redesigned, extended and tested in some pilotgisoje

Application Integrationat the intra-enterprise level is
mostly done in specific farm management systems;iware
Fig. 3 Simplified overview of main product and infeation flows in arable widely adopted. They are comparable with ERP-system
AFSCNs although they are merely administrative systems for
registration purposes. Integration with other systds done
by customized point-to-point interfaces. At theeirénterprise
level, there are just a few preliminary examplespoint-to-
point interfaces, but we cannot speak of a widepstpd
integration standard.

Process Integratiofis not supported systematically at the
moment. There is no active example of a referemoegss
model that integrates business processes neithentrat
enterprise level nor at inter-enterprise level. Twdra-
enterprise examples from the past can be mentidfiest, in
the 1980's several extensive reference process Imodsre
developed in the INSP-project. Although these modeve
been elaborated in detail, they are not used afeaence in
current software applications. Some parts were tsdalild
these applications, but then definitions furtherolesd
internally, leading to communication mismatchesween
different applications. Secondly, another attemis wnade
during the 1990's in the context of the emergende o
‘precision agriculture’, in  which site-specific far
management using GIS plays a central role. In ¢igéunded

industry

input /f h
supplier fertilizers, pesticides, etc. EDl-Cif@

Figure 3 shows that farms exchange informationevesal
network dimensions. Information from several actass
combined, aggregated and used by multiple actose &f
common standards is crucial in this process. Famge, the
name of a pesticide is requested by input supplard
advisory services to provide advices on sprayingr F
automated exchange of pesticide information, unguotais
common definition of e.g. pesticide names, coding a
properties is a basic requirement. Currently, idisardly the
case.

Sometimes the actors use electronic formats oesystbut
in many cases information is still communicatedpaper or
verbal communication. For example, only 50% of sugar
beet farmers deliver their product information @ieaically.
Besides, farmers use various applications (e.gpfoduction
control, financial management and decision suppaevrbich
are not or poorly integrated with each other.

B. Reflecting to the conceptual framework

Physical Integration both at intra- and inter-enterprise’"'<,
level, is not a major problem. Network technology.g( project, the IMOPA-mode.I was developed based on the
internet, satellites) is commonly used, while maehj and COMputer Integrated Agriculture (CIA) model (ESPRIT
equipment (e.g. tractors, harvesting machines) bawee kind 1996) developed in the EU-funded ESPRIT progrankeLi

of standardized communication interfaces (plugs ewrtact INSP, this model has not been implemented in C“Wmed
points, board computers). software systems, although some parts have fougid way

Data Exchangebetween machines at field level andh a compIeFer new version of the EDI-Teelt standthat is
management systems is supported by an extensivevidety currently being developed.
adopted ISO standard (ISOBUS/ISO11873). Howeveta da C. National and international developments in othestses

exchange Dbetween different systems at farm level iSnieqration initiatives in other agricultural sextdmainly
insufficient. Some examples of some point-to-pamerfaces o ricyiture and animal production) were also inigeged.

are found, but there are no common standards f6& dghey are mainly focussing on standardisation ofadat
exchange at this level of integration. At the irgeterprise exchange. Dutch examples are: Datatuin (hortiogjtur

level, the ‘EDI-teelt’ association develops stamiiised XML- www.datatuin.nl), Frugicom (vegetables, www.frugital)
based messages to exchange data between farmsdaistty.  £15recom (flowers, www.florecom.nl), EDI  Bulb

EDI-teelt is a lightweight, virtual organisationpresisting of (www.edibulb.nl) EDI Agribusiness (feed, www.edi-



agribusiness.nl), EDI-Cow (www.edi-cow.nl) and EPigs
(www.edi-pigs.nl). Standardization initiatives fapplication

information integrations are set-up from standamhgonents
(‘pick, plug and play’). This requires componenséd

integration are less common. One example is Plantfo information systems, independent components, stdirdal

(www.plantform.nl), that focuses on setting staaddarfor
integrated management systems of potted plant messe
Many of the
developing data and process models.

We also identified standardization initiatives irther
European countries, including PreAgro/AgroXML (Gamy,
www.agroxml.de), Agro-EDI (France, www.agroedi.af3p
GIEA (France, www.giea.fr) and EZflux (cereals &seieds
in Belgium, France, Netherlands; www.ezflux-indétorg).
Currently, some efforts are made to unite thed&tivies by a
group called ‘agriXchange’ which
European Federation of ICT in Agriculture, Food ahe

interfaces between components, a central repositfry
published components and standardized procedures fo

initiatives mentioned above started hwitselection and implementation of components. Coriicgrn

component-independency, a clear distinction shbeldnade
between the different types and levels of integratias
defined in the conceptual framework. Decouplingtlése
layers makes it possible to change process coftiigms,
without changing applications. To make the rightcassive
steps, it is important to take into account theditional and
requiring interdependency between the differentesypof

is supported bye thintegration (see Fig. 2).

A Service-Oriented Architecture (SOA) approackeasy

Environment (EFITA) and de CEN Agro group of thesuitable to realize rapid (re-) configuration. $t & process-

UN\CEFACT organization.

The problems and emerging solutions in other seaad
in other European countries seem to be quite ccabpamwith
Dutch arable farming. However, a thorough analyesisl
comparison goes beyond the scope of this paper.

D. Conclusions and summary of main problem areas

It can be concluded for the arable AFSCNs thatetiel of
standardization for data, application and procetgration is
still quite poor, leading to the following negatigfects:

e The effort for collecting, converting and exchimg
necessary data is large, while the possibilityrfaking
errors is high;

» Decision-support is sub-optimal and as a congetpie
also decision-making;

« Transparency and accountability requirementsnadftaed
to administrative burdens.

Referring to the problem statement in the introungtthis
means that reaching a desirable level of a licéogaoduce,
knowledge-based production and flexibility is hamgueby a
poor level of information-integration. To overcontkese
problems, some major steps on the intra- and enégrprise
level for information-integration have to be madd&e next
section provides a vision for the future as a romolnfor
further development.

IV. VISION FOR THE FUTURE ON INFORMATIONNTEGRATION

Agri-food companies increasingly participate asnoeked
enterprises in multi-dimensional, dynamic and krezgle-
based networks. They have to make new connectapidly
and employ ‘up-to-the-minute’ information smoothiy
business operations. The conceptual framework sthdivet
standardization in information integration of prsses,
applications, data and physical infrastructureiamgortant to
realize this.

For setting-up and changing integrations quickhe
propose a rapid (re-)configuration approach

oriented and component-based approach in whichicgerv
providers publish web services in a service dimggtservice
requestors search in this directory to find suéad@rvices and
bind to that service and use it based on informatiom the
directory and standardized procedures (Leymann3;2E8d,
2005). Also ebXML is based on this philosophy, vz the
emphasis is on standardized messages instead afemabes.

The vision for the future is to support developmeh
architecture, standardization and infrastructureafoapid (re-
)configuration approach at all defined levels ofegration,
based on a SOA- and ebXML-like approach. This
development should connect to existing worldwidessf
industry standards and industry-specific data stedsd
Additionally, domain-specific configuration guideds must
be developed for selection and implementation oblaerent
set of components that solve specific business lgmub in
arable farming. Fig. 4 shows a schematic representaf
such an architecture with a focus on farming.
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information standards

Fig. 4. The service-oriented architecture (SOA) ggovphy as applied for
farming

Lessons learnt from the past (see e.g. INSP, IMOGRPA
previous paragraph) show that this should not k& an
exercise for academics or business consultantdyusibesses

in Whicthemselves must take the lead and all relevanebtiélers



should be involved. Successful adoption and apjdica be called successful when they elaborate on theerigen
implies arrangements at different institutionaldisv industry- infrastructure. Hence, it was decided to startaress, dealing
wide central institution, coalitions of cooperatiegterprises with relatively simple business cases, but it sthaekult in a
and individual organizations (service requestorsd argeneral established line along which more compéeses can
providers). Although some national, sector-spedifitiatives be dealt with in the future. This is referred totlas ‘golden
(like KodA and EDI-Teelt) can take the lead, intfonal egg approach’ which is visualized in Fig. 6.

harmonization is desirable.

As a result of the KodA project and intention talmrate
on the results, in the Netherlands the Living Ladr f
Information Management in AFSCN is being set upisTh
links up with the general development of Living kalhL) in
Europe (Mirijjamdotter et al., 2006). It is scheroaliy
depicted in Fig. 5.

)» ssauIsng

ICT

%ﬂ \efs\e; ssauisnq ‘
&

% }aseo ssauisnq

business
(existing) Co-ordinate Joint Initiatives (KodA, Geoboer, Plantform, GrkN, etc.)
solutions
(existing) _ Fig. 6. Solving the chicken-egg dilemma: the ‘goldgg approach’
/J\F problems /agrifood
£, business On the short term business cases are developedithw
— workable solutions are provided, based on the ltamgn
> vision that was provided in the previous sectidre (golden
_ _ egg). The more business cases (eggs) are basedhion t
new knowledge innovations new solutions architecture, the better this architecture becomres grows

organically towards a mature basis (the chicked)the better

Fig. 5. The Living Lab Information management in AR bringing agri- it IS supported. This process can be even moreovepr if

food business, ICT business and research and eduidatiether in an open several initiatives decide to join forces and shdome same
innovation space. vision and architecture.

For the KodA project it has resulted in the follogi

The LL-approach tries to bring the laboratory te tteld’ - activities:

the universe of discourse in practice - and treslive the end
users from the very beginning of an innovation pesc It is
usually also connected with an open innovation @gqgin:
many (anonymous) users can contribute and thetiettiate)
results are shared publicly. The LL could form ayground
that supports the more official organizations on
standardization.

» provide for access to data of some data source \wgb
service from which these data can be retrievedd#sh
a day, 7 days a week, according to a public and
commonly agreed standard.

» professionalization of the current authority ‘EDdelt’

by:
- updating, developing, maintaining and publishing
V. WORKIN PROGRESS the current standards in a service-oriented
The results of this study were thoroughly discussétin architecture;
the KodA program by the partners. It was concluithed: - making long-term agreements with the organizations
« the KodA partners endorse the viewpoint on irdégn involved in terms of service level agreements
and standardization of the study but (SLA’s ) in order to ensure the availability and
* emphasize that development must be linked to real quality of the data;
business cases and problems of partners that\akyénal - writing a business plan to set up a new organimatio
in KodA; this means that developments should prove of ‘EDI-teelt’ (working name ‘EDI-teelt+’) that can
noticeable benefits for farmers and sustain according to general market principles;

 activities should link up with other national apdssibly » description of the aforementioned activities in a
international initiatives so that resources are duse procedure so that other cases of opening up datd&a
efficiently. treated in the same way.

This task can be characterized by the dilemma ef th Several business cases were developed to provigedof
chicken and the egg: which one came first? A generpf feasibility:
infrastructure with standards is first needed befauccessful . Pesticide information managemeiricluding a web
applications can be developed on it and applicatan only



service that provides central access to the ndtionsonnector of a commercial application or EDI-teadtin play

pesticide database

- Mineral planning with special attention
governmental regulations
- Precision fertilizing  including geographical

information management

The latter case is illustrated in Fig. 7.

1. recommendation request

(GIS) farm
management

6. fertilizer map

3. soil N data
general advice

fertilizer
machine

5. advice

calculation
(GIS) module

SOIL
analysis

Fig. 7. Overview of the archticture of the the [s&m fertizing case

The N advice process is considered as the centbakps
engine that drives all actions. The process isateitl/activated

from the Farm Management System (FMS), supposiaf) th

this is an FMS that holds geo-specific data of them’s
fields. The FMS requests a recommendation for aipe
field with a specific crop (1), activating the wsbrvice that
contains the N advice process. It automaticallyifiesr the
data, if they are valid. The process engine regulesif area
index (LAl) data (2), according to a standard formim
parallel, the process engine requests the soil @&taineral)
and the general advice (3) for the specific fieldhtt is
provided by the soil lab. All these data are coradiinto a
request (4) to an advice module. This module mast I61S-
based tool that is able to calculate and deliver adlvice (5)

for each raster point. The result is a fertilizesp(6), based

on the ISOBUS standard, that can be sent backetd-iS,
that terminates the process. From there on aruit&n can
be sent to the fertilizer machine.

The first challenge in these case studies is tdeément the
technical part: making the communication betweestesys
components work by web services. However, thisust the

technical part of the work and there are alreadynyma
worldwide protocols, standards, procedures and kitsol

available on how to implement an SOA-architectUiiee real
challenge is to co-ordinate the agreements betvgeseral
organizational units involved. The organizatiorviaw ‘EDI-

teelt+' is expected to play a key role in this. Rghalf of the
total arable farming sector they can negotiate alkibe

content of messages that web services provide aakie m
contracts on availability and quality of the seeviBeside this

organizational role, EDI-teelt+ can also play aeradh

integrating standards at a precompetitive stageforée [8]

information is used in a commercial application, 8oone

case a webservice can directly communicate with e w

a director's role and possible integrate it withhest

to information. Time will learn how heavy the role EDI-teelt+

in this process will be in the future.

VI. CONCLUSIONS AND FUTURE CHALLENGES

The presented results provide an in-depth invetbigaof
the problem of information integration in AFSCNsdaa
vision for future. Developments should follow a \gee-
oriented architecture (SOA) approach, and shoulppat
companies to focus on their business processetheAsame
time attention must be paid to the organizatiorsgeats. A
step-by-step approach in which business partnemmdalves
are responsible, organizational embedding and wewmént of
all relevant stakeholders are important succegsracin the
arable farming sector this is initiated by further
professionalization of the existing standards atityoEDI-
teelt'.

It can be concluded that major steps have to erfar
successful information integration in AFSCNs. Maésearch
challenges are:

« How to construct sector-specific SOA-architecsire
adopting worldwide cross-industry standards and
building upon existing industry standards?

e How to use business process management (BPM)
concepts, including ‘best practice’ models, to wllo
flexible configuration of specific processes intggpns?

* How to organize broad commitment, to embed
developments in sustainable institutional arrangese
and to let it grow organically?

These challenges are faced in different sectors iand
different countries independently. A concerted actiis
needed for coordination and knowledge exchangehat t
European level.
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