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Abstract 

A variety of methodologies and tools exist to help businesses to prosper, one being 

Enterprise Architecture (EA). Whilst there are many papers that extoll the strengths of EA, 

there are few papers that provide advice on the application of an EA, which would also 

help mitigate some of the known risks of using EA, eg poor representation of the business. 

The aim of this project is to apply one type of EA, Zachman’s Framework (ZF), on a real 

scenario using the Action Research method.  The consequential new knowledge is 

captured in the form of generic Key Learning Points (KLPs) that have wider applicability 

beyond the scenario. The majority of these KLPs have not been found in reviewed 

literature. A number of recommendations are made for further research, and some 

observations from using the AR method are noted. The detailed implementation of ZF for 

the scenario is excluded from the report. In conclusion, ZF was seen to be beneficial, 

consistent with literature, and the generated KLPs provide practical advice that can aid 

future researchers or practitioners of ZF. 

Key words: enterprise architecture, Zachman’s Framework, action research, key learning, 

real scenario  
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1  Introduction 

1.1 Background and problem description  
 

Businesses need to survive and prosper in an ever changing and demanding external environment 

(Armour et al, 1999). To help businesses compete effectively in new and/or existing markets, it is 

necessary to consider the totality of the business and how it interacts with its constituent entities as 

well as the commercial environment. Methodologies and tools can help businesses fulfil these needs. 

A methodology can be defined as a “structured set of techniques and tools” (Introna & Whitely, 1997) 

that have a common aim of problem solving or improving an aspect of a business (Avison & Fitgerald, 

2003). 

It is logical to suggest that if an organization wishes to implement an improvement or efficiency 

initiative, using a methodology would be a credible and valuable activity. One such methodology is 

Enterprise Architecture (EA). EA is a structured approach that aims to enable a business to manage 

opportunities, control risks and have more integrated business systems and processes mapped to the 

business goals (van der Merwe, 2009, Shah&Kourdi, 2007).   

There are several EA tools that are widely used; Zachman’s Framework, TOGAF
1
, FEA

2
 and Gartner, 

although a number of others are gaining popularity, eg. DODAF, MODAF3 (Graves, 2009). EA is not a 

guarantee for future success and despite their logic and cohesion, they can have downsides. One risk is 

to ensure that the current business is described accurately otherwise the outputs are distorted and 

can lead to poor decision making (Rescher, 2012).  Rescher also identifies the problems of 

oversimplification or over-complexification, both leading to non-optimised decision making. 

Janssen&Klievink  (2012) further emphasise the need for risk management to enable successful 

implementation of EA.    

Despite the many research papers that extoll the virtues of EA (eg., Kappelman&Zachman, 2013, 

Sessions, 2007, Shah&Kourdi, 2007), there are relatively few papers that provide advice on how to 

apply EA (Fatolahi&Shams, 2006, Narayanaswamy&Grover,2007, Sessions, 2007 and supported by the 

literature review section 2.3). There is therefore a gap in research literature between the stated 

benefits of using EA, and examples of actual application with practical advice on how to achieve the 

benefits. This gap is relevant when considering the risks of successfully implementing EA (eg, Rescher, 

2012, Janssen&Klievink, 2012). To address this gap, this project applies Zachman’s Framework (ZF), 

one type of EA, to a real scenario to generate Key Learning Points (KLPs) that can provide advice to 

practitioners and researchers. 

 

1.2 Aim and Objective 
 

A variety of methodologies and tools are available to help businesses prosper or solve particular 

problems, one example being EA. In this case, there is limited literature offering practical advice. The 

                                                             
1 The Open Group Architectural Framework 
2 Federal Enterprise Architecture 
3 (US) Department of Defence Architecture Framework and (UK) Ministry of Defence Architecture Framework 
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aim of this project is therefore to contribute knowledge on how to use an EA. To fulfil this, the 

objective is to identify Key Learning Points (KLPs) based upon an organization using an Enterprise 

Architecture to develop its business. 

 

1.3 Research Question 
 

The Research Question can be stated as:   

What lessons can be learnt when applying the Zachman’s Framework Enterprise Architecture to 

an organisation that is developing its business? 

 

1.4 Delimitation 
 

It is beyond the scope of this project to use and evaluate a number of EAs. Zachman’s Framework (ZF) 

was selected primarily because it was the first EA, is relatively simple to apply with no detailed process 

(Sessions, 2007), and is the most referenced (Fatolahi&Shams, 2006).  This delimitation means that the 

learning and consequential KLPs are based on ZF. 

 

1.5  Selected Scenario 
 

The scenario for this project was provided and sponsored by Saab AB4, and concerns Saab’s analysis 

into the viability of creating a new business within the field of autonomous systems. Saab recognised 

that an external review of their initiative based upon using ZF as an Enterprise Architecture would 

contribute to their ongoing assessment. 

 

1.6  Report Structure 
 

Section 2 describes the theory and research method, section 3 presents the results and analysis in the 

form of Key Learning Points, section 4 is a discussion and section 5 provides a conclusion. 

  

                                                             
4 Contact with the Örebro/Karlskoga Science Park via Örebro University resulted in discussions with Saab and the 
selection of this scenario.   
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2 Theory and Method 

2.1 Theory : Zachman’s Framework 
 

Enterprise Architecture (EA) originated in 1980’s when Zachman submitted an article entitled “A 

Framework for Information Systems Architecture” (Zachman, 1987). The reason for his article was that 

he noticed a diversion between business goals and business reality. What he foresaw was the need for 

a holistic approach that “explicitly looked at every important issue from every important perspective” 

(Sessions, 2007).  Zachman describes his framework as “Simply a logical structure for classifying and 

organizing the descriptive representations of an Enterprise that are significant to the management of 

the Enterprise, as well as the development of the Enterprise’s systems”. Zachman can be seen as the 

father of EA, and his EA Framework remains popular (Fatolahi&Shams, 2006).   

 

ZF, Annex A, is a structured approach for considering and defining an enterprise. It consists of a two 

dimensional matrix based on six ‘classification’ questions, What, Where, When, Why, Who and How 

with six levels of audience perspectives. As such, the matrix comprises 36 cells, with each cell 

representing an artefact. An artefact can be a document, specifications, model etc that takes into 

consideration both the classification and the audience perspective from the matrix. As such, 

Zachman’s Framework is not a methodology, it does not specify method or process, but a taxonomy. 

 

Zachman (1987) stated the benefits of this approach include linking an organization’s reality and goals, 

improved communications, managing complexity and identifying architectures and interactions. 

However, one weakness in being a taxonomy is that ZF itself includes no guidance on how to develop 

the artefacts.  Whilst there are several proprietary tools (Mega Suite©, MDG Technology Add In©) 

there is little practical advice on how to use ZF.   

 

 

2.2 Method: Action Research 
 

Recognising the problem description as being a lack of practical advice when applying ZF, the method 

selected for this project is Action Research (AR). AR has the aim of bridging theory and practice by the 

researcher being immersed in a real scenario (Oates,2006). Action research is recognised as important 

for change (Baskerville, 1999), which fits the selected scenario well; Saab seeking to change their 

products for new markets. AR also has the advantage of the interconnection of 2 separate learning 

cycles; problem solving and research (McKay&Marshall, 2007).  On this basis, other research methods, 

eg, qualitative/quantitative research, were discounted. 

 

It is recognised that Action Research has a problem of 2 masters (Avison et al, 2001, McKay&Marshall, 

2007) and this is evident in this project; to fulfil the need for research, and to contribute to problem 

solving for Saab. To help overcome this problem Henfridson&Lindgren (2007) recommend producing 

management guidelines when conducting AR. For this project, this was achieved through a Project 

Specification that was agreed with the project supervisor and the Saab project sponsor. 

Checkland&Holwell (2007) describe how AR can impact on the general research process of F 

(framework),  M (methodology) and A (the area of interest), and the importance of the researcher 

being aware of changes introduced through the “flux of a real world situation”. Declaring the objective 



 

4 
 

and programme via the Project Specification is one way to manage this risk and an important part of 

ensuring that the management of the AR stays on track to fulfil the need for both knowledge discovery 

and problem solving.   

  

Action Research can be criticised in terms of lack of rigour and repeatability (Checkland&Holwell, 

2007).  To mitigate this, this report documents the literature review, the method followed and the 

people engaged (Annex B). Together with the project specification, this contributes to the research 

dependability and credibility criteria set out by Lincoln&Guba (Oates, 2006).  

 

Action Research is not a single specific method, there are diverse forms (Baskerville&Wood-Harper, 

1998) and definitions are still emerging (Oates, 2006).  The selected AR approach for this project is a 

version of the iterative spiral (Kemmis et al, 1988, Oates, 2006), figure 1. A small number of rapid 

iterations were completed, with each cycle comprising phases of;  

 

1) Planning – based on literature review/data collection and 

planning follow-up activities from prior cycles.   

2) Acting – included engagement with Saab and development 

of the artefacts. 

3) Observation – feedback was gained from the weekly 

progress meetings as well as a workshop.  

 

4) Reflection – based on the completed cycles.   

 

 

Direct engagement with Saab was part of the act and observe phases, whist the plan and reflect 

phases were completed away from the Saab organization. This allowed an element of independence, 

and was a measure to mitigate the risks of group think and self-delusion (Oates, 2006).      

 

A consequence of the rapid iterations was that there was some overlap between the AR cycles, 

therefore it is not possible to precisely define each cycle. However, four approximate cycles can be 

summarised;    

1) Initial planning (including project specification) and initial identification of relevant artefacts.  

2) Agreeing relevant artefacts needed now for the scenario (not all 36 as required by ZF) and 

naming them with the project sponsor. 

3) Determining the level of interaction between the identified artefacts.  

4) Developing the identified artefacts. Each artefact went through its own iterative cycle in its 

development. 

In the discussion, prioritisation and development of the artefacts some aspects were unsuccessful at 

first attempt (eg what artefact is required, how to develop it, what are the important artefacts 

required now?). This meant the author modified the planned interventions in order to further identify 

Figure 1 : AR Iterative Cycle 
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and develop the required artefacts (AR cycle 2 and 3 above). This characteristic of AR can be called 

“double loop learning” (Argyris&Schön, 1978). Both the successful and unsuccessful aspects of 

applying ZF to the selected scenario are reflected in the KLPs. 

 

As asked by McKay&Marshall (2007) “How do you know when to stop?”. Whilst it would have been 

possible to continue with the AR cycles to complete all the artefacts within ZF, it was decided that 

completing the identification and initial development of important artefacts was a sufficient end point 

for this Report. This allowed the production of KLPs, as well as providing structured artefacts of 

sufficient value for Saab to take forward.  

Throughout the action research method, the author's role within the organisation was similar to that 

of an external consultant. The contract for this consultancy was achieved via the previously mentioned 

Project Specification, agreed between the project sponsor, project supervisor and the author, that set 

out objectives, constraints and a project schedule. As an external consultant, the author was given 

access to the organisation, but not being employed by them, certain information was not, or could not, 

be shared. Typically, 2 days a week was spent at the organisation (completing the act and observation 

phases within the AR cycles), with the rest of the time at the author's home office or at the University 

completing the planning and reflection phases. Time in the organisation was spent collecting data, 

interviewing individuals and attending workshops (details Annex B), and also attending meetings to 

discuss findings and next steps. A weekly regular meeting was arranged with the project sponsor. In 

addition to this report, a detailed separate report has been prepared for the project sponsor. This split 

of time between being immersed in the organisation as well as having an independent location meant 

that the Key Learning Points were based upon both lessons learnt and direct feedback from the 

organisation, as well as periods of reflection on what had happened and what could be improved. 

Saab’s primary aim for this project was to receive advice on the development of autonomous systems, 

and whilst Saab generally agreed with the KLPs arising from this project, the author never engaged 

with Saab to get their formal feedback on the KLPs.  In this sense, the KLPs are the author’s own work.     

The KLPs, which were generated throughout the AR cycles although limited to a subset of the full 36 

artefacts required by ZF, have been written in a general manner to exclude specific data from the 

scenario. This means that they can be seen as generic and not specific to the selected scenario. 

Figure 2 summarises the conceptual framework, showing two outputs, and hence the two masters, 

relating to research and problem solving. In addition to this report, a presentation/recommendations 

will be made to Saab.    
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                   Figure 2 : Project Framework  

 

2.3 Literature Review 
 

A literature review was undertaken to confirm that there is a lack of guidance/advice on how to use 

Zachman’s Framework. Only one paper was found linking AR and ZF to a real scenario (Nogueira et al, 

2013), together with a small number of case studies (eg Valdez Menchaca et al, 2013).  This underpins 

the motivation for this project, and the need for available practical advice. A further review was then 

conducted to help determine how best to implement the action research method with the selected 

scenario.   

The search engine Summon was used and it was intended to limit papers to peer reviewed articles 

published since 2005, however, the review often went back in time to reference some key papers in 

both the EA and AR fields. Key search words (plus their derivatives) were;      

Enterprise architecture, Zachman’s Framework, application, benefits, problems, case study, 

action research, lessons, case study, risk 

A large number (50+) of papers were identified, and these were filtered down via a review of the 

paper’s abstract for relevance. The reviews were conducted mainly in the first 4 weeks of the project, 

simplistically being in the first AR cycle as part of the initial planning phase.  
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2.4  Data Collection 
 

It was necessary to collect data related to the scenario (Figure 2) to understand autonomous systems, 

how they can be defined, and how the skills and competences of the Saab organization can be used to 

develop and market autonomous systems. Data was collected via www.google.co.uk using terms 

related to autonomous systems, and also the identified artefacts (section 3) throughout the AR cycles. 

Additionally, interviews, meetings and workshops were held (details at Annex B), all of which 

contributed to the development of the identified artefacts. 

 

2.4  Interpretivism Paradigm 
 

The interpretivism paradigm is appropriate for this project and method as it recognises factors such as 

the multiple subjective realities within the selected scenario, allows the study of Saab in its own 

environment and requires the researcher to be reflexive (Oates, 2006).    

http://www.google.co.uk/


 

8 
 

3 Results and Analysis 
 

Initially, this project was to contribute to Saab’s ongoing assessment of autonomous systems. During 

the course of the project and the engagement with Saab, it became clear to Saab the wider benefits of 

ZF, and the result of this project is that it has become the catalyst and approach to coordinate future 

assessment. It has brought together a number of different strands of activity and has helped focus 

resources within Saab. Additionally, it enabled some challenging questions for senior management, 

necessary when setting strategy. The project sponsor stated “The work of Paul has been valuable to 

me and to Saab. It has become clear that Zachman’s Framework has allowed a focus of our resources 

in certain areas, and brought clarity to what we need to do.  A number of gaps in our business plan 

have been identified, and ZF is helping us to drive initiatives forward.”5  

But what is the new knowledge gained on how to use ZF? Analysis, based largely on reflections from 

the process of research and problem solving, generated a number of Key Learning Points (KLPs). 

Although arising from the selected scenario, they have been written in a generic manner to give them 

wider applicability. The KLPs listed below (summarised at Annex D) are not prioritised, their numbering 

is broadly related to the sequence of identification. Only a few of these KLPs can be found in literature, 

with references where this is the case. 

KLP1 – Plan for phased completion of artefacts to meet the business needs. 

To complete EA for an entire business can be time consuming, an approach is needed to identify what 

is important for that particular business phase. Whilst it is possible to consider ZF from a top down or 

bottom up approach, or from left-right, or right-left approach, Nogueira et al (2013), recommended 3 

action research cycles; 1-business perspective, 2-system perspective and 3-technology perspective. For 

the scenario selected, it became apparent that this approach would not be successful. How could the 

business perspective be completed if the organization was not aware of its systems competences or 

the applicability of its technology? It is important to identify what is required and when. Useful 

questions are; do we need (or do we have) this artefact now, is it important at this stage, who are the 

key stakeholders, does it have a key interaction? This enabled a prioritisation, and phasing for 

completion of the artefacts, figure 3. For the selected scenario, 3 steps were identified; 1-with a focus 

on what,how&why, 2-with a focus on who&why, and 3-with a focus on where&when. The number of 

steps/phases will be business/scenario dependent.  

                                                             
5 Email from Peo Persson, Saab, dated 19th May 2014. 
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Figure 3 : Phased Planning of artefacts (Green items represent Step 1) 

   

KLP2 – As the business changes, the relative importance of the artefacts will change.  

Businesses develop through phases, for example in the selected scenario, the business can be 

predicted to transition from its current phase of concept/product development, through to 

manufacture and delivery, support and so on. As the business develops, the importance of artefacts 

will change within ZF. This means that the organization should continue to evaluate ZF against its 

business cycle, and recognise that as the business dynamics change, different resources/skill-sets may 

be required to develop and implement the required artefacts (eg production engineers needed for 

timing cycles, economists needed for business management perspectives).  

KLP3 – Name the identified artefacts as soon as possible. 

ZA provides a general taxonomy of artefacts required. To enable an organization to develop and 

implement artefacts, they should be named in a way consistent with the organizations policy 

whenever possible to increase understanding of what is required. Naming the artefacts gives them an 

identity which can help management take responsibility and action the development of those 

artefacts. For the scenario, it took time and iterative discussions around stakeholders to agree exactly 

what was needed. However, once named, there was an increased level of clarity and understanding of 

what was required. Figure 3 shows the named artefacts for Step 1 of the selected scenario. Annex C 

offers a brief description of each artefact. 
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KLP4 –ZF is information management. 

It was found helpful to use ZF to summarise the business to Saab stakeholders. It allowed a ‘plan on a 

page’ in a simple and structured manner and was particularly valuable in emphasising the interaction 

between artefacts such as strategy, market analysis and products, figure 4. Using ZF in this way 

assisted in taking a balanced perspective of the business, as it provided a framework for discussions 

between stakeholders and provided a valuable way to summarise project progress to the project 

sponsor. This is supported by Bell&Wood-Harper (2007) who promote story telling via diagrams. In this 

context ZF can be used as an information rich representation of the business. This KLP may sound 

logical, but it was not found in any of the literature reviewed. 

 

Figure 4 : Artefacts and some key interactions.  

 

KLP5 – The process of applying ZF can identify business opportunities.  

It was noted that presenting ZF and discussing the various artefacts enabled a debate in a structured 

manner and it encouraged thinking of wider business needs. In the selected scenario, presenting and 

discussing the marketing and segment artefacts started a debate on market strategies, which when 

discussed with other artefacts lead to a further opportunity. It was the visibility and connectivity of 

these artefacts that allowed this new opportunity to be identified6. Discussing each artefact in isolation 

would not necessarily have identified this possibility.  

 

 

                                                             
6 The actual opportunity identified has certain commercial sensitivities and cannot be included. 
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KLP6 – Applying ZF can help manage risks.  

Businesses need to manage risks, and using ZF for the selected scenario identified a number of risks 

that should be captured and managed as part of risk management. Additionally, the fact that certain 

artefacts were not available meant that there is risk to the enterprise. It would be easy to use a type of 

Red, Amber, Green (RAG) assessment for each artefact, eg, the RAG colours representing a level of 

maturity, or estimated time to completion. An example, figure 5, clearly shows where effort is 

required, this could be used to help manage enterprise risks and complement business management. 

Janssen&Klievink (2012) recognise the importance of risk management integrated with EA.  

 

Figure 5 : An Example of RAG Assessment : Red means no defined artefact,  Amber means draft, and  
   Green means agreed.  

 

KLP7 – Interaction is important. 

Whilst previous KLPs were related to the prioritisation and phased implementation of artefacts, it is 

important to remember that every artefact does interact and influence every other artefact to some 

extent. When developing one artefact, the linkage with others should be considered to improve 

business cohesion. Mapping the important interactions, figure 4, can strengthen the overall 

understanding of a business and allow more informed management decisions (KLP4).   
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KLP8 – Artefacts should be defined as needed. 

KLP3 related to the naming of identified artefacts, and it is important to note that there is no 

prescription or limitation in the form that those artefacts can take; they can be documents, models, 

UML descriptions, metrics etc or a combination thereof. What is important is that the artefact adds 

value and contributes to the business process. Fatlohai&Shams (2006) suggests that UML7 and its 

business profiles can be used within ZF. UML, introduced in 1997, provides a diagrammatic 

representation of static and dynamic parts of a business or process, and as noted by Bell&Wood-

Harper (2007) diagrams can be an excellent way to model complex scenarios/interactions. 

 
KLP9 – Don’t be constrained. 

ZF is bounded by its definition of 36 cells to map the entirety of an enterprise (Annex A). Considering 

the increasing number of new business models, eg, using social media, crowd funding, in-app 

commerce and discount selling (eg Groupon) it may be that ZF needs to evolve further (it is currently 

at version 3.0).  ZF should be used to help business and it should be tailored, through adaption and 

modification as needed. Indeed, these KLPs can be seen as a type of modification or amplification to 

ZF.  

KLP10 – ZF allows the formation of some challenging but necessary questions. 

The construct of ZF with its classification names of what, how, where, who when and why, allows 

individuals to challenge, in a constructive manner, aspects of the business, particularly with respect to 

“why”. This can ultimately lead to improved decision making, as the motivation for why a business 

exists is clarified and communicated clearly. 

KLP11 – Using ZF should be a dynamic process.  

What became apparent in the scenario selected was the significance of the “why” question, or 

motivation, as there was no available Strategy. It was found that ZF provided a useful structure to 

identify artefacts that would inform Strategy. This meant that that to complete one artefact may 

require several iterations around ZF to ensure that the required level of data is consistent with the 

interactions relevant to that artefact (KLP2). As one artefact was developed, this influenced a related 

artefact and so on. In this sense ZF should not be seen as static (although it can capture the business’s 

enterprise architecture as a snap shot in time, KLP4), but that the interactions and the artefacts should 

be managed and controlled over time. 

KLP12 – ZF aids stakeholder analysis. 

One of the advantages of ZF is that it captures the different perspectives of various stakeholders, 

figure 6. This means that when generating an artefact, together with its interactions (KLP7), it is easy 

to identify the stakeholders that have a direct interest or influence on a particular artefact, or those 

stakeholders that only have to be informed. Although the scenario investigated with Saab focused on 

internal business stakeholders, the development of artefacts did identify stakeholders within the total 

customer/supplier delivery chain.  

                                                             
7 Unified Modeling Language 
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Figure 6 : A summary of the different stakeholder perspectives. 

 

KLP13 – Applying ZF takes time and effort, and there are no guarantees. 

Some downsides of using ZF should be noted. ZF does not provide advice/guidance on how to develop 

artefacts (although this can be a strength, see KLPs8&9). Resources, and time, are required to generate 

the artefacts and ZF does not recommend any type of prioritisation or planned implementation, or 

trade-off to get the effort/outcome ratio optimised. If used in the wrong way, ZF could be seen to 

constrain a business in the sense that if an artefact cannot be developed, ZF is incomplete and 

therefore the business cannot proceed. Perhaps most importantly, as with any tool, success is not 

guaranteed.  

KLP14 – Keep it Simple.  

As ZF does not provide a methodology, there is no guidance to prevent artefacts becoming overly 

complicated. As noted by Rescher (2012), over complication can lead to poor decision making. KISS 

(Keep it simple stupid) is helpful guidance. ZF can be a relatively simple way of summarizing the many 

complexities that exist in an enterprise, but the principle of KISS should be remembered when 

developing artefacts. 
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4 Discussion   
 

I Keep six honest serving men 

(They taught me all I knew): 

Their names are What and Why and When 

And How and Where and Who8. 

 

4.1 Key Learning Points 
 

Overall, the application of ZF, with its classification names and audience perspectives (Annex A), was 

seen to be useful and valuable for the selected scenario. The KLPs can be grouped into 4 broad areas 

linked with the aims of ZF;    

• to help understand the organization and its business goals (KLPs 1,2,4,5,11,13,14). 

• to enable effective communication and stakeholder analysis (KLPs 3,8,10,12,14). 

• to help manage complexity and risk in a structured manner (KLPs 1,4,6,7,9,13,14). 

• to identified interactions in the business (KLPs 2,7,8,14). 

 

Although the KLPs have not been prioritised, the most useful ones are assessed to be KLP1 (planning) 

and KLP4&7 (showing interactions) based upon the feedback received from Saab in the various 

engagements. These KLPs were not found in the researched literature and were viewed as important 

by the sponsor in terms of getting senior management buy-in, something recognised by Simon et al 

(2014).   

The KLPs have been generated based on the 13 artefacts developed within the AR cycles, not 36 

artefacts as required for a full implementation of ZF. Progressing with the scenario through Steps 2 

and 3 (figure 3) would enable the further development and refinement of KLPs and provide a wider 

spectrum of learning and advice. 

As the KLPs originated from the selected scenario, the validity for wider application could be 

challenged. If a different scenario was selected, figure 2, would learning be similar to this scenario? 

Whilst the authors judgement is that the KLPs do have external validity, further research could confirm 

this. This further research could also assess KLPs for different business categories, eg  B2B, B2G and 

B2C9. 

It was noted that the Strategy artefact in this scenario (and for most enterprises) is key. Within 

business models/methodologies, it is typical to see such Strategy documents placed at the top of a 

triangle, or the start of a process, or the centre of a document structure. Yet in ZF, it is top-right which 

is not the most obvious/logical place for such an important document. Is this important? Not if KLP1 is 

followed.    

Within the AR reflection phase, an idea originated to use ZF as a quick ‘first pass’ to identify critical 

artefacts and then use another EA, eg TOGAF or MoDAF, to further develop those artefacts. This has 

                                                             
8 From “The Elephant’s Child,” Rudyard Kipling, 1902. 
9 B2B – Business to Business, B2G – Business to Government, B2G – Business to Commerce 
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the advantage that some EAs have a prescribed methodology/guidance that can benefit that artefact. 

How to combine a number of EAs for a single scenario, and the advantages/ disadvantages could be 

researched further. This was not captured as a KLP as it was not tested within the project. There is 

some information at www.pubs.opengroup.org linking only ZF to TOGAF. 

 

4.2 Action Research 
 

One recognised problem of AR is replicability (Checkland&Holwell, 2007, Oates, 2006) which is evident 

in this project. Whilst parameters for the literature review, method and engagements with Saab have 

been given, there is little probability that the same reviews and engagement would result in the same 

outcomes with the selected scenario as this project has already influenced Saab. 

 

Whilst it was noted that Narayanaswamy&Grover (2007) recommended 3 AR cycles, the author does 

not agree that it is possible to define exactly how many cycles are required to achieve an outcome. The 

required outcome will depend to a large extent what happens and is observed within each cycle.  

However, it is important to identify criteria at which the AR cycles stop (McKay&Marshall, 2007) and 

this may be a time or resource constraint, or a subjective assessment of the knowledge gained, rather 

than a completed number of cycles. 

 

As noted in section 2.2, the need for reflection is required, and the AR cycles completed away from 

Saab were necessary to mitigate the risks of group think and self-delusion. This was an important part 

in generating the KLPs. Another problem noted by Checkland (2007) is the risk in divergence between 

the project aims at the outset and the researcher being immersed in the scenario. The project 

specification was a useful “anchor” to keep on track, both from a timescale/planning perspective as 

well as the scope of the project.  

  



 

16 
 

5 Conclusions  
 

It can be concluded that using Zachman’s Framework (ZF) has helped Saab develop their business. It 

brought structure and logic into the enterprise, and helped align business needs and goals.  However, 

some problems with the AR method were noted, primarily the need of 2 masters (Avison et al, 2001) 

and the possibility of being immersed in the project affecting the researchers bias (Oates, 2006).  Both 

of these risks can be mitigated through the development and agreement of a project specification.  

The process of using ZF meant identifying and developing certain artefacts, and this lead to generating 

a number of Key Learning Points (KLPs). These KLPs are a consequence of observation and reflection, 

and hence lessons learnt, arising from the action research method. A tabular summary of the KLPs is 

provided at Annex D, with KLP1 (planning) and KLP4&7 (showing interactions) worth highlighting. The 

KLPs have been written in a generic manner to have wider applicability than the scenario they 

originated from.  Whilst a few of the KLPs appear in existing research, the majority do not. The KLPs 

can be seen to support the aims of ZF of;  

 understanding the organization and its business goals,   

 effective communication and stakeholder analysis,   

 managing complexity and risk in a structured manner,   

 identifying interactions in the business. 
 

The KLPs can therefore provide practical advice to assist researchers and users of ZF to improve their 

understanding and implementation of the ZF Enterprise Architecture. 

 

5.1 Future research 
 

The following research is recommended; 

 Continue with the selected scenario to further evaluate and develop the identified KLPs as 
business progresses (i.e Step 2 and 3 of figure 3), 

 Evaluate the KLPs on other scenarios, including different business categories (B2B, B2C etc) 
to confirm external validity, 

 Investigate the advantages/disadvantages of combining different EAs for a single 
scenario/enterprise. 

 

 

 

 

 

  



 

17 
 

6 References 
 

Argyris, C.; Schön, D. (1978) Organizational Learning: A theory of action perspective. Reading MA:  
Addison-Wesley 

 
Armour, F. J., Kaisler, S. H. and Liu, S. Y. (1999) A big-picture look at enterprise  

architectures, IT Professional, 1(1), pp35-42 

 
Avison, D., Baskerville, R., Meyers, M. (2001) Controlling Action Research Projects, Information  

Technology and People, 14(1), pp28-45 
 
Avison, D., Fitgerald, G. (2003) Where now for development methodologies? Communications of the  

ACM, 46(1), pp79-82 
 
Baskerville, R., Wood-Harper, AT. (1998), Diversity in information systems action research methods,  

European Journal of Information Systems, 7, pp90–107 

Baskerville, Richard L. (1999) Investigating Information Systems with Action Research,  

Communications of the Association for Information System, 2(19)  

Bell, S., Wood-Harper, T. (2007) Story Telling in Action Research, Information Systems Action Research,  

pp161-191 

 
Checkland, P., Holwell, S. (2007) Action Research: Its Nature and Validity, Information Systems Action  

Research, pp3-19 
 
Fatolahi, A., & Shams, F. (2006) An investigation into applying UML to the Zachman Framework.  

Information Systems Frontiers, 8(2), pp133-143  

 
Graves, T. (2009) Enterprise Architecture : A Pocket Guide, Cambs, UK 
 
Introna, L., Whitely, E. (1997) Against method-ism – Exploring the limits of methods, Logistics  

Information Management, 10(5), pp235-245 
 

Janssen, M., & Klievink, B. (2012). Can enterprise architectures reduce failure in development projects?  
Transforming Government: People, Process and Policy, 6(1), pp27-40  

 
Kappelman, L., Zachman, A. (2013) The Enterprise and its Architecture: Ontology & Challenges, The  

Journal of Computer Information Systems, 53 (4) 
 
Kemmis, S., McTaggart, R., Salcedo, RG. (1988)  How To Plan Action Research, Madrid: Laertes 

 

McKay, J., Marshall, P. (2007) Driven by two Masters, Serving Both: The Interplay of Problem Solving  

and Research in Information Systems Action Research Projects, Information Systems Action  

Research, pp131-160 

 

van der Merwe, P. (2009) Mitigate risk with enterprise architecture, Accountancy SA, 14 

 



 

18 
 

Narayanaswamy, R., Grover, V. (2007) A critical Assessment of Information Systems Action Research,  

Information Systems Action Research, pp327-353 

 
Nogueira, JM., Romero, D., Espadas, J., Molina, A. (2013) Leveraging the Zachman Framework  

implementation using action research methodology – a case study: aligning the enterprise  

architecture and the business goals, Enterprise Information Systems, 7(1), pp100-132 

 

Oates, B. J. (2006) Researching Information Systems and Computing, London: SAGE Publications Ltd. 
 
Sessions, R. (2007) A Comparison of the Top Four Enterprise-Architecture Methodologies,  

ObjectWatch, May2007 
 
Shah, H., Kourdi, M. (2007) Frameworks for Enterprise Architecture, IT Professional Magazine, Sep,  

pp36-41. 
 

Simon, D., Fischbach, K., Schoder, D. (2014) Enterprise architecture management and its role in  
corporate strategic management, Information Systems and e-Business Management, 12 (1) pp 
5-42 

 
Rescher, N. (2012) How Modeling Can Go Wrong, Philosophy & technology, 26(1), pp75-80 
 
Valdez Menchaca, A., Vega Lebrun, C., Olivares Benitez, E., Perez Garcia, J., Orzola Garza, O., Preciado  

Martinez, O., Castaneda Alvarado, S. (2013) Practical Application of Enterprise Architecture, 

Study Case of SME Metalmechanic in Mexico, European Scientific Journal , (1) , pp233-241 

 
Zachman, J. (1987) A framework for information systems architecture, IBM Systems Journal, 26 (3) 

 

  

  

 

  

 



 

A-1 
 

Annex A 

Zachman’s Framework 

 
 
 
 
Note : ©1987-2011 John A Zachman. Permission pending for reproduction of this diagram. 
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Annex B 

Table of Key Engagements 
 

 
When 

Who 
  

 
Why 

research/method 
related 

scenario/project related 

20th March ÖU/Hannu Larsson  Discussion concerning Project 
Specification 

26th March ÖU/Prof.Fredrik 
Karlsson 

 Discussion on EA and ZF 
overview  

4th April  Saab/Peo Persson 1st Weekly Review – set out 
scope of project, drafted 
boundaries and clarified ‘rules 
of engagement’- 

4th April  Robotdalen Questions on potential 
markets and key technologies 
for robotic systems. 

7th April ÖU/Hannu Larsson, 
Rickard Böö 

 Seminar on Project 
Specification 

10th April ÖU/Asst Prof 
K.Wistrand  

 Discussion seeking advice on 
how to apply ZF and issues 
surrounding research 
methods, particularly case 
study and action research.  

11th April  Saab/Peo Persson Weekly Review – update on 
progress of data collection and 
feedback on work done to 
date. 

15th April  Saab Interview with respect to the 
“technician perspective” 
within ZF.  

15th April ÖU/Hannu Larsson  Discussion on Project 
Specification 

16th April  Saab Interview with respect to the 
“process perspective” within 
ZF.  

17th April  Saab  Interview with respect to the 
“systems perspective” within 
ZF.   

25th April  Saab/Peo Persson Weekly Review – update on 
progress of data collection and 
feedback on work done to 
date. 

28th April  ÖU/Prof.D.Driankov Discussion concerning market 
trends ad key technologies in 
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robotic systems.  Tested 
certain ideas related to system 
definition and maturity.  

28th April ÖU/Hannu Larsson  Update of Project progress 

30th April  ÖU/Prof F-Kuegl Discussion surrounding some 
key technologies within 
autonomous systems, 
semantic modelling, and 
robotics. 

30th April  Saab/Peo Persson  Weekly Review update on 
progress and feedback on 
work done to date. 

8th May  Saab/various All day workshop to get direct 
feedback from a number of 
internal stakeholders on 
project progress. 

14th May ÖU/Hannu Larsson, 
Rickard Böö 

 Seminar on draft report. 

16th May  Saab/Peo Persson Weekly Review – update on 
progress and feedback on 
work done to date. 

21st May  Saab/Peo Persson Weekly Review – update on 
progress and feedback on 
work done to date. 

23rd May  Saab Interview with respect to the 
“executive perspective” within 
ZF. 

    

 
Planned 

 

30th May  Saab/Peo Persson Weekly Review – update on 
progress and feedback on work 
done to date. 

2nd June ÖU  Presentation and seminar of 
Final Report 

3rd June  Company (name withheld 
for commercial reasons) 

Potential cooperative partner 
for autonomous systems. 

17th June  Saab/various Presentation of findings and 
analysis (Karlskoga) 

19th June  Saab/various Presentation of findings and 
analysis (Linköping) – senior 
management 

    

 

Notes 

1. The interviews were based upon open and structured questions. 

2. The results of interviews, meetings and discussions were recorded in notebook form, and 

sometimes pictures of whiteboards.    
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3. In addition to the above, there were a number of telephone calls and informal meetings/discussions 

that have not been recorded.    

4. The author issued a weekly summary report to the project sponsor.  This was a useful part of the AR 

reflect phase, and an important way to get feedback from the project sponsor at the weekly meeting.  

5. Some weekly meetings were not possible due to illness of sponsor and Easter holidays. 
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Annex C 

Identified Artefacts 
 

 

Item Classification 
Question 

Audience 
Perspective 

Named 
Artefact 

Brief Description of the artefact  
Required for the scenario 

1 What Executive Market 
Analysis 

Will identify and quantify the overall 
markets that products could be sold in, 
ie, what markets do we enter. 

2 What Business 
Management 

Segment 
Analysis 

Will provide more detail about the 
sales opportunities within particular 
segments of identified market areas, eg 
sub-sea pipe inspection within offshore 
engineering. 

3 What Architecture Product 
Concepts 

Related to the segment analysis, will 
identify those product concepts that 
can penetrate the identified market 
segment. 

4 What Engineer TRLs To realise a product concepts, a 
measure of technology competence 
and risk is required, which can be 
provided using Technology Readiness 
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Levels (TRLs), eg following from a 
concept and design, is a product 
mature enough to be launched. 

5 What User Products This defines the actual product(s) to be 
offered to the market. 

6 How Executive Roadmap The Roadmap can link various business 
strands together to show how a 
vision/strategy will be delivered. 

7 How Business 
Management 

SRLs Systems Readiness Levels are a tool 
that can allow a business to measure 
the maturity of a number of important 
factors (including TRLs) to assess how 
ready an overall product concept is to 
launch into R&D and manufacture.   

8 How Architecture Systems 
Engineering 

This is the process how product 
concepts are finally realized. 

9 How Engineer R&D Process This is the process how research and 
development is conducted. 

10 How Technician Modelling An important part of influencing 
product concept and system maturity 
and de-risking investment is the ability 
to model the products in certain 
environments (simulation and 
emulation).   

11 When User TLPM The Through Life Management Plan 
should document when the various 
activities need to happen, together 
with the required resources, to enable 
successful delivery to the User. 

12 Why Executive Strategy The Strategy sets out the vision for the 
business – and should answer the 
question, why are we in this business? 
(eg shareholder returns, exploit 
competence, develop products etc) 

13 Why Business 
Management 

Business Plan Linked to various artefacts, the 
Business Plan is a document that adds 
“flesh” to the strategy and should 
include items such as Key Performance 
Indicators to measure progress against 
the Strategy. 
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Annex D 

Summary of KLPs 
 

 
Serial 

 

 
Name 

KLP1 Plan for phased completion of artefacts to meet the business needs. 

KLP2 As the business changes, the relative importance of the artefacts will change. 

KLP3 Name the identified artefacts as soon as possible. 

KLP4 ZF is information management. 

KLP5 The process of applying ZF can identify business opportunities. 

KLP6 Applying ZF can help manage risks. 

KLP7 Interaction is important. 

KLP8 Artefacts should be defined as needed. 

KLP9 Don’t be constrained. 

KLP10 ZF allows the formation of some challenging but necessary questions. 

KLP11 Using ZF should be a dynamic process. 

KLP12 ZF aids stakeholder analysis. 

KLP13 Applying ZF takes time and effort, and there are no guarantees. 

KLP14 Keep it Simple. 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 


