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Abstract. In this era of rapid change and major technology-enabled transfor-

mations, information systems design needs to take into account the specific con-

text of the organizational setting and the strategic direction of the enterprise. To 

this end, researchers and practitioners have built on the concept of capability to 

analyze what a business can and should do to manage its strategic trajectories. 

This paper describes four categories of modeling and analysis requirements to 

deal with capability formation. The requirements are identified through a review 

of the origins of the capability concept in the strategic management literature. A 

set of guidelines is proposed as part of a modeling framework based on the i* 

language. Enterprise Capabilities are modeled as a specialized type of intentional 

actor so that their socio-technical characteristics can be specified and analyzed. 

This approach to modeling capabilities enables reasoning about (1) why a capa-

bility is needed, (2) how it is achieved, (3) how it fits within the organizational 

and social setting of the enterprise, and (4) what relationships are required for its 

success. The applicability of the guidelines and associated viewpoints are demon-

strated on a chatbot example. 

Keywords: Enterprise Capability, Dynamic Capability, i*, Enterprise Model-

ing, Capability Modeling 

1 Introduction 

Enterprises compete in a fast-paced changing global environment that demands cus-

tomer-driven innovation in which information technology and software systems play a 

key role [1]. Use of software systems in enterprises continues to transform businesses 

and plays a prominent role in their competitiveness [1, 2]. To achieve the transformative 

role and enable innovation in the organizational context, software systems need to be 

co-designed with the business [2, 3].  

The concept of capability has been used by practitioners and researchers alike to 

conceptualize adoption and integration of new technologies and systems into existing 

organizational and technological fabric [4–7]. For example, capability maps and 

heatmaps have been used to communicate strengths and weaknesses and prioritize in-



2 

vestments [6, 7]. Other formulations of the concept have been proposed to enable align-

ment of resources and capabilities to enterprise architecture [5], or to empower adapta-

tion of business processes to changes in contextual parameters [4, 8]. 

In the field of strategic management, capabilities have long been studied to account 

for strengths and weaknesses in competitive positioning [9]. The literature views a ca-

pability as an enterprise-specific combination of resources and processes which has to 

be continuously renewed in order to attain and sustain competitive advantage [9–12].  

In this paper we build on the theoretical foundations from strategic management to 

propose four aspects essential in understanding and analyzing the formation and evo-

lution of an enterprise capability. These aspects result in modeling viewpoints and 

guidelines that (1) explicate why investments are made to develop and evolve a capa-

bility, (2) illustrate alternative couplings of resources and processes that can form the 

capability, (3) demonstrate how organizational and social setting shapes the capability, 

and (4) uncover capability relationships that enable co-creation of value. 

The paper provides guidelines and examples on how to represent each of the men-

tioned aspects as part of a modeling framework. A meta-model was presented in an 

earlier publication [13] to provide an integrative view on capability and its related con-

cepts. The meta-model serves as the conceptual foundation for modeling enterprise ca-

pabilities. Two analysis techniques that support reasoning on capability alternatives 

[14] and their flexibility [15] accompany the meta-model. The modeling notation of the 

framework builds on the i* modeling language [16] and involves a number of exten-

sions, including the introduction of the capability concept as a specialized kind of stra-

tegic actor. While some of these extensions are explained through the examples, it is 

beyond the scope of this paper to present these extensions in any detail.  

The expressiveness of the framework in representing and analyzing capability for-

mation is demonstrated on an example. The context of the example deals with the strat-

egy to adopt a chatbot agent as part of a customer interaction management capability. 

This example is inspired by the first author’s experiences in applying the framework 

for designing and adopting a conversational (chatbot) platform in a Canadian company.  

Section 2 of this paper briefly describes the illustrative example. In section 3 of the 

paper, the four aspects of capability formation and their requirements are presented 

based on the review of the literature. Section 3 discusses four viewpoints to demonstrate 

how the i* framework is adopted and adapted to satisfy the requirements. In section 4, 

the related work and their ability to model capability formation is reviewed. Finally, 

the paper is concluded in section 5 with a discussion about components of the proposed 

framework and future work.   

2 A Chatbot Example 

To illustrate the use of the framework and its guidelines, an evolutionary scenario 

for a Customer Interaction (CI) capability is investigated that aims to add a chatbot 

agent to its communication channels. The capability is administered by the contact cen-

ter department with the aim to effectively manage customer interactions on all channels.  
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  To enable the evolution of the CI capability, one would need to (a) understand and 

justify investments on the technology and business processes required to support the 

new communication channel, (b) investigate what stakeholders need to be involved and 

what is needed to onboard them, (c) identify the required resources and information 

systems that should be acquired or developed to support the extended capability, (d) 

examine different sourcing options for major technical components, (e) recognize suit-

able organizational deployment configurations, and (f) plan for likely changes that are 

required in other domains and capabilities.  

Without the ability to answer the above questions, a well-defined strategy and archi-

tecture that can support development and management of the new technology is not 

possible.  

3 Modeling Specific Aspects of Capability Formation 

Following the literature in strategic management [10, 17–20], Enterprise Capabili-

ties are defined as intentional combinations (orchestrations) of firm-specific assets, or-

ganizational routines (business processes), and human knowledge (skillset/know-how) 

that take advantage of complementary relations and are created and evolved overtime 

through social collaboration and learning. We use the term Enterprise Capability (EC) 

in this paper to distinguish the notion from other usages of the term, such as in capabil-

ities of an individual or of a technology system. 

To represent different aspects of the above definition, an agent-oriented modeling 

paradigm has proven to be useful [21]. Hence, the framework adopted in this paper 

represents enterprise capabilities as actors with strategic intent and social properties 

that co-evolve with organizational systems and norms. 

Each of the sub-sections below elaborates on one aspect of capability formation and 

starts with a set of questions as requirements. The questions indicate what a modeling 

framework should address and serve as guidelines to steer the modeler in identifying 

and extracting the kinds of information required for decision making. Each sub-section 

discusses a review of the literature that explains the rationale and the origins of the 

questions. Once the theory is reviewed, the section illustrates how the modeling frame-

work can be applied in the chatbot example to answer the questions. 

 

3.1 Why Should We Invest in the Capability?  

Requirements: To enable decision making and reasoning on capability develop-

ment, the ability to explicate and analyze why a capability is needed and what strategic 

role it plays for the firm is necessary. For example, why is a chatbot agent that responds 

to customer inquiries and handles their interaction beneficial? More specifically a de-

cision maker should be able to answer (a) Why should the enterprise invest in the EC? 

(b) How do different stakeholders with different responsibilities understand and break-

down the objectives? (c) Are there qualitative aspects about the objectives that require 

attention? (d) What competing objectives exist that are difficult to satisfy and require a 

compromise? 
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Theoretical Basis: the literature emphasizes the need to understand and analyze in-

tentions for investing in ECs as they can account for differences in strength and weak-

nesses across firms [11, 12, 18]. ECs require co-design of IT and business as IT is 

playing a major role in differentiating enterprises in the market [1–3]. To this end, one 

needs to represent and reason on objectives that account for capability intentions from 

multiple perspectives such as technical, business, and organizational [3, 22]. Often 

qualitative aspects of intentions are responsible for differentiating ECs across firms re-

sulting in different competitive positioning [23]. Hence, representing goals and their 

tradeoffs is crucial for steering capability development and evolution efforts. 

Example: To model an EC, one should start by asking why the capability is benefi-

cial while looking at multiple stakeholders and their viewpoints (focusing on questions 

(a) and (b)). For example, adding a chatbot agent to existing CI channels entails (1) a 

technical goal to ensure appropriate understanding and response to customer queries 

and intents, (2) a business goal to enhance response time and provide cost savings, and 

(3) an organizational goal to ensure policy enforcement with two distinct perspectives 

of addressing regulatory compliance, and maintaining and enhancing brand image.  

The i* framework enforces separation of soft and hard goals to enable specification 

and refinement of quality attributes (answering question (c)). For example, in Fig. 1, 

the requirement of “Enforce Organizational Policy” is broken down to the softgoal of 

“Enhance Brand Image” and the hardgoal of “Comply With Regulations”. Furthermore, 

contribution of the chatbot goals to “Effective Customer Interaction” through “En-

hanced Response Time” and “Response to Customer Queries & Intents” are explicated 

to elaborate the role of the new channel in satisfying the CI capability objectives. En-

forcing the use of means-end relationships provokes the modeler and designer to inves-

tigate alternative breakdowns of the intentions. By illustrating different contribution 

levels of alternatives to softgoals, one can reason on tradeoffs among the strategic in-

tents of an EC (responding to question (d)).   

 

Fig. 1. Representing Capability Intentions for Customer Interaction 

3.2 What is the Right Combination of Processes and Resources 

Requirements: ECs are formed by acquiring and coupling processes and resources. 

In the chatbot example, the software components of language processing and intent 
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should be able to answer (a) what resources are required to satisfy capability intentions? 

(b) What processes are needed to enable the capability? (c) What are the options avail-

able in coupling resources and processes? (d) Are there qualitative characteristics or 

enterprise-specific interests when coupling resources and processes? (e) How can one 

represent and reason on commitments of a given coupling option, e.g., how will out-

sourcing the intent management of the chatbot limit future choices for evolving the 

agent? 

Theoretical Basis: Satisfying EC intentions require an intelligent coupling of enter-

prise-specific resources and processes [17, 24] that often entail long-lasting commit-

ments (referred to as path dependency in the literature) [11, 20]. The esffort is twofold: 

(a) Structuring the portfolio of enterprise resources and processes i.e., what to invest in 

and what to retire, and (b) Selecting and Bundling a particular set of resources and 

processes within the portfolio to form ECs [17, 24]. The coupling alternatives have 

different impacts on the intentions and will be preferable under different circumstances.   

Example: Aside from the interaction interface of a chatbot, any conversational agent 

has three main components: (1) Natural Language Processing (NLP) engine, (2) 

knowledge repository, and (3) intent identification engine (algorithms) [25]. Two ap-

proaches in sourcing and coupling such processes and resources are illustrated in Fig. 

2, each relying on a specific way of coupling resources and processes (answering to 

question (c)). One can model decisions to acquire a resource/process using i* tasks and 

resources within the actor boundary, or to rely on others to provision the resource/pro-

cess demonstrated by dependencies (responding to questions (a) and (b)).    

 

Fig. 2. Coupling Resources & Processes to Shape EC – Legend as in Fig. 1 
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The impact of coupling alternatives on EC intentions is demonstrated through their 

contributions to softgoals (enabling answering to question (d)). For example, if an ex-

ternal data source is used to train a vendor-provided NLP engine, it is going to be much 

more expensive to incorporate enterprise-specific tone and personality compared to us-

ing an in-house dataset. To use an in-house dataset, one needs to clean and prepare the 

training and test data which requires data analysis expertise and will be costly. Fig. 2 

illustrates these tradeoffs using contribution links to softgoals of “Save Cost” and “En-

hance Brand Image”. 

Aside from coupling of the three components, one needs to understand organiza-

tional processes and policies when accessing enterprise systems and integrating with 

them. Such integration requires technical, regulatory, and organizational expertise that 

is unique to the industry and often the enterprise. This is represented by the “Expertise” 

dependency to the “Risk Team” and the process of “Enforce Organizational Policies 

When Sharing Information” in Fig. 2. Such commitments have long-term consequences 

and can limit future options for evolving the EC. It is therefore important to analyze 

them when making decisions (relating to question (e)). An example of such a commit-

ment is the involvement of the “Risk Team” and their best practices when interacting 

with “Vendor A”.  

3.3 Shaping the Capability to Fit the Organization  

Requirements: As ECs reside and operate in the context of the enterprise, they are 

heavily impacted by organizational norms and values. In the chatbot example, the or-

ganization’s experience in using vendors and sharing data with them while managing 

risk and regulatory compliance has a big impact on sourcing resources, employing pro-

cesses, and choosing vendors. To enable understating of such context, one needs to 

answer: (a) Who is responsible for making decisions regarding the capability? (b) What 

social relationships are required to ensure effective collaboration and stakeholder 

onboarding? (c) What managerial decisions about incentive or organizational structures 

can impact the capability? (d) Are there organizational norms that enable or inhibit 

capability intentions and alternatives? (e) What are the domain-specific principles that 

a capability should build on? (f) What information systems does the EC rely on and 

how much influence and control does it have over them?  

Theoretical Basis: ECs operate in the organizational context shaped by four inter-

dependent kinds of systems - namely technical, human, managerial and value systems 

[20]. These systems co-evolve with ECs overtime, and have bi-directional impact on 

each other as they enable or inhibit decision alternatives [12, 20].  

Technical systems refer to knowledge and domain-specific principles embedded in 

processes and information systems [20]. Hence, a modeling framework should be able 

to explicate the relationships of capabilities to such processes, systems and principles.  

Human systems refer to the teams and their managers’ social capital and relation-

ships that enable stakeholder onboarding and resource acquisition [26]. Therefore, a 

capability modeling framework should enable representation of the human systems.  

Managerial systems refer to the formal and informal ways of cascading goals 

throughout the organization. The formal aspect usually refers to the organizational 
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structure and its means of enforcing goals while the informal aspect relates to incentive 

structures set in place [20].  

Value systems include norms and values that emerge from accumulated organiza-

tional decisions, experiences, and policies. They are considered essential for attaining 

superior results by teams and managers [20]. Together, these four kinds of systems 

constitute important context that must be taken into account in EC decision-making.  

Example: Responsibility for the CRM capability could be given to a central team 

with all necessary expertise, or alternatively to distinct teams with expertise in IT, busi-

ness (e.g., marketing and sales), and organization development. The latter scenario is 

illustrated in Fig. 3. A new type of relationship titled “Responsible-For” (an extension 

to i*) is introduced to capture decision making rights for ECs, responding to questions 

(a) and (c).  

Organizational norms can impact social relationships among stakeholders of a capa-

bility [13]. They are modeled as i* beliefs. The impact of norms that extend beyond an 

actor boundary are represented with dashed contribution links, following the work of 

Yu et al [27]. As an example, the belief that “Build vs Buy Protects Our Interest & 

Competitiveness” will positively impact the relationships with “Vendor B” as outlined 

in Fig. 3.  

Social relationships of actors are modeled as softgoal dependencies. In Fig. 3, “Ven-

dor B” depends on the “Data Analytics Team” for “Trust with Cleaned & Vetted Pro-

prietary Data” to enable customization of their NLP engine. The representation of so-

cial relationships and the impact of organizational norms on such relationships enables 

addressing questions (b), (d) and (e). 
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Fig. 3. Visualizing the Impact of Organizational Structure & Norms – Legend as in Fig. 1 
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Fig. 3 demonstrates how the organization would favor “Appraoch-2” as its depend-

encies on “Vendor B” give the organization more control over how it shares data1. This 

becomes evident by representing organizational structure and norms of departments 

and teams.  

Flexibility of the “CRM Team” in making decisions is significantly higher when they 

do not rely on teams of other departments and are centrally managed. This alternative 

was not presented in Fig. 3 in the interest of space.  

The questions presented earlier in the requirements section serve as guidelines for 

the modeler to navigate the enterprise context and investigate its impact on capability 

alternatives. The final question in that list was not instantiated in the model as it over-

laps with some of the requirements in the coming section and will be discussed in sec-

tion 3.4 and Fig. 4.  

3.4 Making Capabilities Complement Each Other 

Requirements: Network of ECs work together to serve customers. When designing 

and evolving ECs it is important to analyze and create complementary relationships 

among them. A capability modeling framework should enable answering (a) What does 

the capability have control over? What does it rely on others or share responsibilities 

with? (b) How do the relationships enable capability intentions and do they impose 

tradeoffs in achieving them? (c) What restrictions and limitations do the relationships 

entail and how do they impact strategic intentions? (d) How do changing (1) capability 

relationships, or (2) resource and process couplings supporting them, impact one an-

other? 

Theoretical Basis: ECs often form complementary and interlocking relationships in 

order to create superior value [10, 17, 24]. Some relationships can have a negative im-

pact or pose constraints that inhibit evolution. Such relationships are referred to as sup-

pressing relations [23].  With today’s enterprises competing in global ecosystems, the 

requirement for complementary relationships and formation of co-creating networks is 

ever more pressing [1, 28]. On the other hand, due to the fast paced changes and highly 

dynamic environments, ECs need to operate in near autonomy in order to quickly re-

spond to evolving requirements and foster innovation [10].  

Aa a result, a modeling framework should be able to reason about the autonomy in 

making decisions and the interdependencies that enable or suppress capabilities. Such 

reasoning will allow a better understanding and alignment of the interdependent and 

localized intentions of capabilities. 

Example: To achieve localization and faster decision making, the organization can 

decompose the “CI” capability into specialized sub-capabilities that manage different 

channels of communication. In the example given in Fig. 4, the “CI Management” ca-

pability is decomposed to “Managing Telephone Services” and “Managing Chatbot 

Services”. Decompositions are indicated by “is-part-of” associations and justified 

through dependencies, i.e., the intentions behind the decomposition should be expli-

cated as dependencies. With explicit decomposition of intentions, one can answer what-

                                                           
1 Dependencies for “Approach-2” are omitted from Fig. 3 to save space but are shown in Fig. 2. 



9 

if questions about distributing responsibilities and resources among capabilities and 

teams (answering questions (a) and (e)). For example, in Fig. 4 the decision to separate 

operation and management of the two main customer interaction channels, i.e., Chat 

and Telephone, is supported by the need to apply distinct principles and management 

mechanisms. The dependencies with numbers one to five in Fig. 4 outline the intentions 

behind the proposed decompositions.  

Customers expect a seamless experience across multiple interaction channels (illus-

trated through dependencies 2 and 3 in Fig. 4), yet it can be challenging to orchestrate 

changes across chatbot and human phone services. For one, when renewing responses 

to customer queries, the update cycles and mechanisms differ between a team of human 

agents and chatbot software. The chatbot might go through update cycles every few 

weeks while the human agents retrain once or twice a year. In addition, changing the 

features and offerings of the “CRM Software” every few weeks will make it impossible 

for agents to keep up with all the changes in a big organization with multiple ser-

vices/products. Surely a compromise is needed, but one needs to identify the right com-

promise that is acceptable to all parties and advances “CI”. Understanding the impacts 

of a capability choice on other capabilities, information systems, processes and actors 

is a pre-requisite in identifying such compromises. 

 

Fig. 4. Demonstrating Capability Relationships – Legend as in Fig. 1 
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& Actions” of the “Chatbot Services” is updated as it can be traced through dependen-

cies “D2” and “D3” which impact alternatives “O-1”, “O-2”, and “O-3”. The impact 

and coordination needs do not end at the “Chatbot Services” capability as the choice on 

“O-1”, “O-2”, and “O-3” will impact the “Comprehensiveness of Intent Repository” 

which is a softgoal of the “Conversational Platform (CP)”. Depending on how crucial 

this softgoal is to the organization, one will have to prioritize and choose among the 

presented options. The dependency graph proposed in a related publication [15] can be 

used to trace the impacts of dependencies and ease the orchestration of choices.  

Explication of alternatives for satisfying capabilities alongside their complementary 

relationships enables better decision making. It facilitates reasoning on how capabili-

ties, actors and information systems should be orchestrated across the organization. 

Such representation and analysis enable answering questions (b), (c) and (d).  

4 Discussion and Related Work 

Many approaches have been built using the concept of capability to enable relating 

strategic intentions and operational choices of an enterprise [29]. Among these ap-

proaches, four ways of representing capability and its constituents are identified and 

will be evaluated against the proposed requirements of section 3. The first one and the 

most popular representation is a capability map that illustrates what a capability does, 

and its only constituents are sub-capabilities. The map serves as a taxonomy of enter-

prise functions and is used to communicate and prioritize enterprise investments [6, 7, 

29]. The second representation adds a strategic perspective to the ArchiMate language 

to enable better alignment of enterprise architectures to business trajectories [5, 30]. In 

this view, a capability may consist of both behavioral and structural elements of Archi-

Mate [5]. 

The third representation builds on the goal-oriented Enterprise Knowledge Devel-

opment (EKD) and enables adaptation of software services and processes to the chang-

ing context of the capabilities. A capability in this view is created from one or more 

processes, fulfills a goal, and responds to a specific context. The approach provides a 

methodology for Capability Driven Development (CDD) to guide the modeling activi-

ties [4, 8]. The fourth representation as discussed in this paper focuses on a socio-tech-

nical representation of capabilities building on the i* language. The capability in this 

view is formed by coupling resources and processes to pursue a series of business goals. 

It heavily relies on organizational actors and norms, information systems, and other 

capabilities to perform.  

4.1 Representing and Analyzing Strategic Intentions 

Capability Maps: The representation of strategic intentions behind a capability in 

this view is through a textual description. Some approaches link capabilities to out-

comes and value chains using multiple viewpoints. However, outcomes are the result 

achieved in pursuing a strategic goal and not the goal itself and hence do not help in 
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capturing multiple perspectives. The maps are not well equipped to analyze and manage 

competing goals. 

ArchiMate: The extended ArchiMate language enables association of capabilities to 

motivational elements including goals. As such, it can demonstrate the strategic intents 

and requirements that a capability satisfies. However, the notation does not differentiate 

qualitative goals and different levels of satisfaction, therefore limiting its ability to ex-

plicate compromises.  

CDD: Business goals play a major role in defining capabilities in CDD. The goals 

help in defining measures that shape the context parameters of capability implementa-

tions. Such parameters will determine the adaptation criteria for capability delivery. 

Qualitative goals are not distinguished in this approach and a capability is developed in 

response to a single business goal. Capability evolution decisions depend on how one 

defines performance measures and contextual parameters i.e., they are not necessarily 

driven by the strategy but are related to the capability delivery mechanisms. 

The i* Framework: The approach allows representation and reasoning on why a 

capability is needed from multiple perspectives while demonstrating how goals are re-

fined and related to one another. Furthermore, softgoals in i* enable representation of 

qualitative goals and their satisfaction levels. This allows reasoning on tradeoffs and 

necessary compromises. The qualitative aspect of capabilities often accounts for unique 

and firm-specific characteristics that differentiate capabilities across enterprises. 

4.2 Representing and Analyzing Resource and Process Coupling 

Capability Maps: Depending on the approach, a capability map may be linked to 

business processes but is not actively investigated for options of coupling resources and 

processes. The linkages and multiple viewpoints are used to communicate priorities and 

do not empower reasoning about development, evolution or retirement choices. 

ArchiMate: ArchiMate enables modeling how resources and processes are related 

to capabilities and represents their choices of coupling through the concept of “capabil-

ity enabling bundle”. The approach is capable of elaborating choices and their associa-

tions to goals. However, the language does not investigate qualitative contributions and 

no methodological support is provided to analyze commitments. 

CDD: Business processes are the means to deliver a capability and therefore shape 

the capability delivery pattern (alternative). Resources are only used by processes and 

are indirectly related to capabilities. Qualitative goals are not a primary concern in the 

methodology unless they impact the contextual parameters and therefore cannot deter-

mine tradeoffs for capability design. Capability commitments in provisioning resources 

and processes are not modeled in this approach. The CDD approach has the appropriate 

tool support accompanying its meta-model to track changes in contextual parameters 

throughout the capability lifecycle. 

The i* Framework: By representing capabilities as intentional actors, one can illus-

trate their strategy in sourcing required processes and resources. The coupling alterna-

tives are demonstrated using means-end relationships. Contribution links empower un-

derstanding the impact of alternative couplings on qualitative goals. Internal and exter-

nal commitments are shown through dependencies. However, the i* framework is only 
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focused on point in time representation of commitments and cannot reason on their 

evolution. A solution would be to create a new/evolved instance of the model and ena-

ble tracking such instances throughout the capability lifecycle with tool support.  

4.3 Representing and Analyzing Organizational Fit 

Capability Maps: No representation of organizational actors and structure is present 

in capability maps. Suggestions have been made to link other viewpoints that represent 

organizational roles and their structure to capabilities [7]. However, the association 

does not empower and support the modeler to explore social relationships, organiza-

tional norms, and their impacts on one another. Therefore, it does not enable under-

standing of the fit between capability alternatives and organizational choices. 

ArchiMate: The representation allows association of actors with capabilities, which 

is illustrative of an ownership relationship. Therefore, it does not help in understanding 

the social aspects of capabilities and their fit to enterprise context. 

CDD: Actor, organizational situation and norms are not modeled.  

The i* Framework: The approach focuses on representing and analyzing the organ-

izational structure and its possible variations with respect to EC. It elaborates the tan-

gible and intangible gains of teams and individuals in relation to a capability, and the 

norms and values impacting it. Such representation and reasoning are essential to man-

age social expectations and resistance to evolving strategies [20].  

4.4 Representing and Analyzing Complementarities 

Capability Maps: Capability relationships to one another and other entities such as 

actors and information systems are not investigated or represented. Mapping applica-

tions’ contribution to capabilities are done through heatmaps but the nature and inten-

tions behind the contributions are not specified. Hence, the heatmap cannot answer 

questions and analysis inquiries. 

ArchiMate: Aggregation is the only capability relationship in this approach i.e., a 

series of capabilities and resources can be aggregated to form a new capability. The 

approach can express constraints imposed on capabilities but does not provide method-

ological support or guidance in identifying them. 

CDD: Capabilities have no relationships with one another. Information systems im-

pact capabilities through business processes. Constraints that limit capabilities can be 

explicated by contextual parameters, although the approach does not guide how one 

should identify such constraints. 

The i* Framework: The framework uses dependencies to demonstrate relationships 

among capabilities, actors and information systems, enabling coordination of choices 

among them. Positive and negative impacts of relationships on strategic intents are de-

picted through contributions links to soft goal. However, the framework lacks the abil-

ity to explicate constraints imposed by dependencies.  
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5   Conclusion and Future Work 

The notion of capability has gained attention as a concept to link and align opera-

tional decisions to strategic intents, and therefore plays an important role in modeling 

enterprises [29]. Building on the strategic management literature, this paper contributed 

to the field by (1) identifying a set of requirements for reasoning and analyzing on how 

capabilities are formed, (2) transforming the requirements into questions that guide 

modelers in gathering information about capability formation, and (3) illustrating how 

the i* language can be used to enable reasoning on different aspects of capability for-

mation. 

The contributions presented in this paper are part of an i* based capability modeling 

framework that consists of (1) an integrative meta-model [13] serving as a conceptual 

foundation, (2) the guidelines for representing and analyzing formation of capabilities 

(as presented in this paper), and (3) analysis techniques that enable reasoning on capa-

bility alternatives [14] and their flexibility [15]. The design of the framework follows a 

Design Science Research (DSR) methodology [31] and some of the framework’s com-

ponents have been tested in few cases [14, 15, 32, 33]. The guidelines presented in this 

paper were demonstrated in a case inspired by real world requirements. Additional em-

pirical validations will be addressed in future publications.  

The baseline i* framework presented in this paper needs to be formally described 

with clear specification of extensions and their conceptual justifications. The formali-

zation should include a specification of how i* will represent concepts of the integrative 

meta-model. Tool support for the framework and its analysis techniques is essential to 

ease known scalability issues. Further guidelines on how and to what extent one should 

drill down when analyzing enterprise capabilities is needed to address possible imprac-

ticality of modeling full capability network(s). 
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