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The methodand processof academic research and the development of industry
standards to increase the level of reusability, replication and standardization of
standards.
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Founded in 2004, the Global University Alliance is a neprofit organization and international
consortium of university lecturers and researchers whose aim it is to provide a collaborative
platform for academic research, analysis and development and to drpe leading practices,
best practicesand industry practicesas well as to develop missing practice3.he Global

University Alliance currently consists of450+ universities, lecturers and researchers from
across the world and is growing rapidly in size ad scope.

The Global University Alliance aims to align intellectual resourcescross the academic world
to:

1 RESEARCHAddress research concerns and questions that span around enterprise
ontology and thereby the enterprise concepts, design, functions, tasksformation
handling and governance and the relationships between those concepts within
enterprise modelling and enterprise architecture disciplines.

1 UNIVERSITY CURRICULUMDevelop university curriculums for both Bachelor and
Master level (existing BPM, GA, Enterprise Architecture, Sustainability, Information
Management and Project Management).

1 DEVELOP STANDARDS?ackage applied academic research and findings into
frameworks, methods and approaches that can be used by industries and universities
alike.

T COVMIMUNITY SHARINGShare and publish the findings either in publications or to
this open standard community.

The Global University Alliance (GUA) is an open group of academics with the ambition to
provide both industry and academia with stateof-the-art insights into research and artefact
design The importance of research methods and design concepts within both academia and
industry is not a new phenomenon. Knowledge exchange between these two parties is both
mutually beneficial, as well as continuous, bdirection and symmetric in the sense that
although often different in nature contributions by practitioners should be valued as much as
academic contributions to the knowledge base. As work everywhere becomes more
collaborative, the need to develop conceptfor the analysis and development of collaborative
research and design between academia and industry is identified. This paper therefore, aims
at presenting the knowledge gap in existing research and design methodsdamtroduces a
framework for analysing and developing Collaborative Research and Design between

need to be constructed rigorously to meet academic standards and netxbe relevant for
practitioners (von Rosing, Laurier, 2015. Construction rigour is typically considered tobe the
domain of academiawhile practitioners have been acknowledged to create knowledge and
artefacts relevant to themselves and others (Nonak&memoto, & Senoo, 1996As an
revolutionized way of working between academia and industry, the Global University Alliance
promotes an innovative way of thinking, working and modelling taking full advantage of a
mutually beneficial collaboration between aademic research andndustry design through

~ s o~ A oA 2 oA
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structured way of working is based on both construction rigor and practical relevance of
concepts and artefacts. To nreage the size and complexity of the research topics addressed
and to promote networking across universities, lecturers and researchers, the GUA has

www.GlobalUniversityAlliance.org 4
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defined research responsibilities in key areas. In each of these key areas, research

coordinators were appointed. An example of a collaborativécademic Industry Desigrtheir

names and industry organizations can be found ithis document They are a blend of

academics, standard bodies, governments and industry experts. The foundational thinking of

this Academicindustry DesignE O OEA EAU OAOAAOAE OAODPI 1 OEAI Ad
international platform where universities and thought leaders can interact to conduct

research on the key aspects of the overall research.

AEA | ANAIAAEBOOOU $AOECIOAAO A
DOl AAOO AAOxAAT OAOAAOAE Al
Many hundreds of people (academics and practitioners) have been directly involved over the

many years in researching, comparing, identifying patterns, peer reviewing, categorizing and
classifying, again peer reviewng, developing models and meta models, again peer reviewing,

and at last but notleast developing standards andeference content with industry. Through

this iterative peer review process that involves both academics and practitioners as reviewers

and cortributors. As illustrated in figure 1, they do this through defining clear research

themes, with detailed research questions, where they analyse and study patterns, describe
concepts with their findings. This again can lead to additional research questiaftisemes as

well as development of artefacts which can be used as reference content by practitioners and

industry as a whole. What the GUA also does uniquely is the collaboration with standards
bodies like:

)3/ d O4EA )1 OAOT AOET Idkdton/ OCAT EUAOET T A& O 30A
E CEN: The European Committee for Standardization (CEN

F IEEE:Thelnstitute of Electrical and Electronics Engineers is the largest association of
technical professionals with more than 400,000 members

F OMG: Object Management Group: Develoghe software standards.

E.!'4/d .1 OO0OE ! Ol AT OEA 40AAOU / OCAT EUAQEIT O j.
North America and Europe and the additional 37 countries participate in NATO's
Partnership for Peace and dialogue programmes, NATO represents thiggest non
standard body that standardises concepts across 65 countries.

E ISF: The InformationSecurity Foruminvestigates and defins information security
standards.

Z W3C: World Wide Web Consortium the W3@ urpose is to lead the World Wide Web to
its full potential by developing protocols and guidelines that ensure the longerm growth
of the Web/Internet.

E LEAD: LEADiIng Practicethe largest enterprise standard body (in member numbers),
which actually has been founded by the GUA. The LEADIng Practice Enterprise Standards

www.GlobalUniversityAlliance.org 5
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are the result of both the GUA research and years of international industry expert
consensus and feedback on the artefacts and thereby repeatable patterns.
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Figure 1. Overview of theAcademiaz Industry Concept proess which is used in the GUA.
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We in the GUA, do not only work with othestandards developing organization (SDO)ke 1SO,
IEEE, OMG, OASIS, NATO etc, but also work wéhous industry organizationsand the
standards seting organization (like govemments). Among some of them are the US
Government, theCanadian GovernmentGerman Government etcMost relevant is thatthe
Academia andndustry process used in the Global University Alliance and the various
collaborative industry practitioners has two types of different cyclesAs is illustrated in figure

2, the one where Academia is leading the research and innovation, this is called the Academia
Industry Research (AIR) process. The other is where practitioners from Industrgescribe
concepts and develop artefacts and thereby they bring about innovation. This process is called

the Academia Industry DesignAID).
Industry

Academia
Design

Research
Instance Level
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Figure 2 Overview of the Academid&esearch and théndustry DesignConceptmethod.

The major difference between the two Academia Industry concepts AIR a®dD, towards

other existing models is the way knowledge is acquired and shared across both academia and
industry. We have discussed erlier that industry practitioners typically rely orExperience and
Induction, while Academia use research, analysis, deduction and the scientific method.
Merging the Rigor and Relevance concepts in a flow together is what the Academia Industry
Design concepts has implemented. Where the Academia does thgdicomponents and the
Practitioners do the Relevance components. Merging the worlds where each has the best
expertice, but creating and allowing and ideal mixing of the worlds. Our research of the GUA
way of working concludes that the Academia Industry Dsgn interlink between academia and
practitioners in the following ways:

F Academia defines:

0 At the Abstraction level the typical setup is that Academia typically designs the
research themes with research questions and thereby the solutions at the tyjpevel
(concepts and solution for a type of problem)

o The knowledge creation processes in terms of analyzing real world situation and
patterns as well as studying patterns interlinks between rigor and relevance, of which
the rigor aspect can be analyzechitheory best and the relevance can be tested in
practice best.

o0 Thereby, combining explicit knowledge to develop new explicit knowledge. Academia
typically combines explicit knowledge at type or instance level to create new
knowledge concepts at type leel.

E Industry Practitioners:

o typically design solutions/artefacts at instance level (solution for a particular
problem).

0 combine explicit knowledge at type or instance level to create new knowledge at
instance level. Thereby creating an ideal interiion and loop between academia and
industry practitioner around research themes and research questions.

The internalization, socialization as well as externalization happens in interaction between
both the academic and industry practitioners, in the follving ways:

E Internalization: Converting explicit knowledge (e.g. books, standards) to tacit knowledge
(e.g. personal knowledge). Academia typically teaches explicit knowledge to be
transformed into tacit knowledge of students (e.g. practitioners). Whereagractitioners
typically study academic concepts and noicademic solutions to develop competencies
(tacit knowledge).

F Socialization: Sharing tacit knowledge through interaction. Academia research share tacit
knowledge in doing research and publicationsogether. Whereas practitioners share tacit
knowledge by doing things together (and learning from each other while doing).

www.GlobalUniversityAlliance.org 7
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F Externalization: The need to convert tacit knowledge into explicit knowledge. Academia
study in this context, what practitioners do(at instance level) to create new knowledge at
type level. Whereas practitioners sometimes document what they do, and sometimes
share this content (e.g. industry standards, best practices)

£ Combination: This is whereinternalization, socialization as wel as externalization
applies combined with a&cademiaand industry.

"OEI AET ¢C OIT ENOA EIT 1T xI AACA
)T AOOOOU Al T AAPO

Applying the AID and AIR arrangement in the GUA over 15 years has facilitated the acquiring
and building of a unique set of knowledge on patterns and practices in industry. Already after

5 years of working in theAlD setup, in 2004 the GUA started to formally represent gir
knowledge as a set of concepts within a domain, and the relationships between those
concepts. The GUA choosed to used the concept of ontology as their basis for categorizing and
classifying all their concepts (von Rosing & Laurier). It thereby providethe basis for both a
shared vocabulary and the very definition of its objects and concepts. It is quite common to

use the notion of ontology for the categorization as well as classification of concepts, both in
academia(GomezPerez et al. 2004; von Rosing Laurier, 2016; Borgo 2007, Lassila and
McGuinness 2001; etc) as well as in industry OWL, OMG MOF, Zachman Enterprise Ontology
etc.. Each of them have a specific purpose, therefore the categorization and the classification is
focused on the expressivityand formality of the specific languages used/proposed: natural
language, formal language, etc. The other more general applicable categorization as well as
classifications of the ontologies, is centred around the scope of the objects described by the
ontology. (Roussey, C., Pinet, F., Ah Kang, M., and Corcho, O. 2011). Since the enterprise
ontology of the Global University Alliance, is and should be generally applicable within any
organization. The more general applicable categorization and classification§ the ontologies,
was chosen. Thereby the Ontology classification is centered around the sphere, filed and level
and the categories is grounded on the scope of the objects described by the ontology.

www.GlobalUniversityAlliance.org 8
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Figure 3: Overview of theAlD developed Ontologes andtheir Categorization and
Classification.

The GUA, has found that there is a benefit of categorizing and classifying the ontologies
around the scope of the objects described. For instance, the scope of an application ontology is
narrower than the scope of alomain ontology; domain ontologies have more specific

concepts than core reference ontologies, which contains the fundamental concept of a domain.
Foundational ontologies can be viewed as meta ontologies that describe the upper level
concepts or primitives used to define the other ontologies. (Roussey, C., Pinet, F., Ah Kang, M.,
and Corcho, O. 2011, von Rosing, Zachman 2017).

We useMOFRMeta Object Facility (OMG), Basic Formal Ontology (BFO) and Zaeinm

Enterprise Ontology as some of oufop-Level Ontologes. The TopLevel Ontology describes

primitives that allow for defining very general concepts like space, time, matter, object, event,

action, etc. (Adapted from N. Guarino, 1997) Provides the foundation for the formal system

that allows for developing mda-meta-models, of which the completeness and clarity needs to

be guaranteed trough a mapping betweenatep AOAT T 1 01T 11T cu AT A OEA A
primitives (MOF). (von Rosing, Zachman 2017Ysing for example MOF to structure the

academic research by thearious industry design artefacts is found in figure 4.

The Enterprise/Business Ontology is the Foundational Ontology. It is a generic ontologies
applicable to various domains. It defines basic notions like objects, relations, structure,
arrangements andso on. All consistent ontology should have a foundational ontology.
(Roussey et al, 2011) Foundational ontology can be compared to the meta model of a
conceptual schema (Fonseca et al. 2003). It is a system of mb&dael categories that commits

to a specfic initial -view. We use the foundational ontology, to provide realvord semantics

for general conceptual modelling languages, and to constrain the possible interpretations of
their modelling primitives. As such, we map our metaneta-model (M3) to our foundational
ontology. Both to certify its comprehensiveness and clarity. It also ensures that all can and will
relate through our Enterprise/Business Ontology.

www.GlobalUniversityAlliance.org 9
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The Business Layer Ontology, Information Layer Ontology and the Technology Layer Ontology
are our re Reference Ontologies. They are the standard used by all our different groups of
users. These type of ontology are linked to a specific topic/domain but it integrates different
levels and tiers related to specific group of users. We know from theory @l core reference
ontologies as well as domain ontologies based on the same foundational ontology can be more
easily integrated. (Roussey et al, 2011).

Our layered enterprise ontologies are the result of the integration of the sublayer domain

ontologies. Hbwever, they are a formal (i.e., domain independent) system of categories and

their ties that can be used to construct models of various domains, and not one of a specific

domain. Our core reference ontologies are built to catch the central concepts andatgons of

the specific layers. They provide the foundations for a (generic) modelling language trough a
mapping between the core reference ontology and the modé&li ¢ 1 AT COrAogeh 8 O | AOA
(M2).

The Domain Ontologies of Value, Competency, Service, ProcAgglication, Data, Platform

and Infrastructure, describe, the context and vocabulary related to their specific domain by
specializing the concepts introduced in the coreeference ontology. In the
Enterprise/Business Ontology, the domain ontologies arerked to a specific core reference
ontology layer. In terms of the MOF tiers, they provide the foundations for a domaspecific
modelling languages (M2) trough a mapping between the domain ontology and the modelling
I AT ¢ OA C#d6ddl. Hach €pAcific dormin ontology is only valid to a layer with their
specific view point, however the layers relate through the semantic relations, captured in the
foundational ontlogy. Therefore, the individual viewpoints, ensures the ability to engineer,
architect or modelacross multiple sublayers. That is to say that the viewpoints defines how a
group of users conceptualize and visualize some specific phenomenon of the sublayers. The
domain ontologies could be linked to a specific application. (Roussey et al, 2011) They
provide the foundations for a domainspecific modelling languages (M2) trough a mapping
AAOxAAT OEA AT 1T AET TT1TOT11T CU -Abddl. (® Blzzardi, 2086). | ET C

The Tiering Ontology, Categorization Ontology, Classification Ontology, Live{@©ntology,
Maturity Ontology, Governance Ontology, Blueprinting Ontology, Enterprise Requirement
Ontology as well as Layered Enterprise Architecture Ontology are all a part of the Task
Ontologies. They provide the basis to the generic tasks relevant toth the domain ontologies
and application ontologies. They do this by specializing the terms introduced in the core
reference ontology, therefore ensuring full interoperability across the various task ontologies
and the core reference, domain and the apmiation ontologies. The task ontology contains
objects and descriptions of how to achieve a specific task, on the other hand the domain
ontology portrays and defines the objects where the task is applied. In terms of the MOF tiers,
they provide the foundation for a taskspecific modelling language (M2) trough a mapping
AAOxAAT OEA OAOGE 1101117 CU Anodel.l OEA 1T AAITTETC I

The Application Ontologies describe concepts of the domain and task ontologies. Often the
Application Ontologies are specialiations of both the related ontologies in order to fulfil the
specific purpose of a specific use, function, purpose and thereby application. In terms of the
MOF tiers, they provide the foundation for a model (M1) trough a mapping between the
application ontology and the model.

www.GlobalUniversityAlliance.org 10
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The Global University Alliance has the following Application Ontologies:

Force & Trend Ontology
Strategy Ontology

Planning Ontology

Quality Ontology

Risk Ontology

Security Ontology
Measurement Ontology
Monitoring Ontology
Reporting Ontology
Capability Ontology

Role Ontology

Enterprise Rule Ontology
Compliance Ontology
Business Workflow Ontology
Cloud Ontology

Business Process Ontology
Information Ontology
Infrastructure Ontology
Platform Ontology
Enterprise Culture Ontology

IENUR NN NUR SNUR SN UR NUR SNUR SN U SNUR SNUR SN TR SNAR SNUR N TR SNAR SN UR SN S NAR SN R N

| AAAAT EA 2A0OAAOAEQAPAADARE EE
0OAOOABIDODOO Y1 ABOOBOU $AOEC]
As a part of the 2004 detailecacademicresearch, which was the foundation of developinthe
Enterprise Ontology, we identified the most common meta objects, stereotgs, types and
subtypes with all their definitions and over 10.000 semantic relationships that were common
across all organizations, business units, departments and agencies. There were plenty
surprises along the way, one of them was that despite being inpendent of size, product or
service when the objects existed within therganization, they had the same semantic
relationship. It surprised us, because were these findings really true? We analyzed 10

different industry sectors, namely the Financial Servicg Industrial sector, Consumer

Packaged Goods, Consumer Services, Energy, Public Services, Healthcare, Utilities,
Transportation, Telecommunication and the High Tech sector organizations with the same

output and results. The semantic relations were the sam Even wheranalyzing and
researching the52 sub-industries we came to the same conclusion.

While certain industries had specific meta objects with types and subtypes relevant for their

|ndustry, all the industries had the meta objects listedidb OAT EAAOET 1T O50E1I ¢ OE
/I TOT1TcUu O AAOGAT %1 OA OP O.RIOKe induSidek disA kadthed | OI
same semantic relationsThe findings Ied to a lot of questions in our research team, so we

decided to analyze what differentiatedhe organizations in their way of working with the

objects. In order to understand the behavior, we decided to examine the activities of the

industry leaders (financial outperformers in each industry). In order to do that, we examined

www.GlobalUniversityAlliance.org 11
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data from the Stand®A Q 011 060 AOAEEOAO AOOEI C A DPAOETA
from 2004 to 2014. As part of the GUA research, we scrutinized the differences between the
responses of financial outperformers and those of underperformers over a gear period.

For organizations with publicly available financial information, we compared revenue and

profit track records with the average track recordsfor those in the same industry.

We analyzed and crosseferenced the findings to other existing research that have pran

that there is a connection to organizations approaches and their overall performanc&l@lone,
T.W., Weill, P., Lai, K, D'Urso, V., Herman, G., Apel, T., Woern2q(s).MIT (Malone, 2004),
Accenture Research (Accenture, 2009), IBM Institute for Busess Value (IBM, 2008, 2009,
2010, 2011, 2012), Business Week Research (BW, 2006), and The Economist Intelligence Unit
(Economist, 2009) Throughout the analyses, there was gathered information and

conclusions, based on these te@nd bottom-half groupings of the organizations that

outsmarted and outcompeted their peers.

The analysis confirmed that the outperformers and underperfomers both had the objects

identified as well as the same semantic relations. But there was a difference between how the
outperformers versus the underperformers worked with the objects. We identified that the
outperformers did the following, which the undelO DA O &l 01 AOO AT 1T OEOOAT O U

They identified which objects were:

1. Important to develop the core differentiating aspect of the organizatiorto outthink,
outsmart and outcompete other organizationsThe outperformers converge on the
revenue model and value model to strengthen the competitive advantage with
emphasis on innovationlt was less than 5% of the organization that wasore
differentiating in terms of adding to the value model and the revenumodel. The
objects relevant to the core differentiating aspects arthe foundation for design
thinking and innovation.

2. Relevant forcore competitiveness . Contrary to general thinking, it was less than 15%
I £ ATU 1T OCAT EUAOQET T 6 Qr the@®icAntpaitivénesd,@Gndx A O OAI
thereby head to head industry competition of the organization. The outperformers
focused on performance model and service model to improve the competitive parity
with emphasis on efficiency, innovation and transformation.

3. Sgnificant for the non-core aspects of the organization. In the organizations analyzed,
it was more than 80% of the organization that was noftore, and thereby do not add to
the differentiation or competitiveness of the organization. In those areas the
outperformers focused on the cost model and operating model to standardize,
harmonize, align, optimize and thereby enabling cost cutting.

I 17T OAAT A AEZAZEAOAT AA xAO OEAO OEA OtokAOPAOAE O
differentiating, their core competitive nor their non-core aspects. So while they worked with

the relevant objects, such as identifying the disruptive industry forces and trends, developed

their enterprise strategy, specified their critical success factors etc., they did not realize that

the concepts they applied them to needed different ways of working and modellindn figure

4, we have illustrated the patterns that we identified. Exemplifying the connections between

the business context researched and the repeatable patterigentified (i.e. best practices,

industry practices and/or leading practices). Additionally, how the patterns should be

automated within the technology perspective.

www.GlobalUniversityAlliance.org 12
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Figure 4. Exemplifying the connections between the researched business conteand the
patterns identified.

There were multiple repeatable patterns identified, both in the business, information and
technology layer. Below are some examples of repeatable patterns identified:

Business Layer:

T

Disruptive forces and trends that can influence the core differentiating aspects of the
enterprise. The patterns are therefore Leading Practices that help to outperform,
outsmart and outcompete the competition. The patterns were identified ifb2 different
industries.

Benchmarks on which strategies are being used for the core differentiating, the
competitive as well as the norcore aspects. The strategies were distinctive for the core
differentiating aspects versus the norcore aspects.

Most critical organizational capabilities - those that are the basis for both core
differentiating and core competitiveness (acros$2 different industries).

Integrated planning (typical functions, processes, KPIs, and the flows involved as well as
the continuous improvementloops).

Most common norcore capabilities and processes across organizations, such as
Finance, HR, IT, Procurement, etc. This enables organizations to reuse the content as
well as to help them standardize and cut cost.

Industry -specific processes that hgls organizations develop their core competitive
performance model as well as help standardize the operating model.

Critical KPIs (acrossb2 different industries) that help organizations in their reporting,
control and decision making activities.

Informati on Layer:

T

Most common SAP blueprints, both in terms of processes automated in SAP modules,
application tasks as well as the SAP system measures. What is relevant is that the level

www.GlobalUniversityAlliance.org 13
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