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Abstract 

Process models are fundamental for structuring Information Systems Development (ISD) 

endeavors and contribute significantly to ISD projects’ efficiency and effectiveness. On the one 

hand, agile process models have been increasingly adopted in software development. In general, 

the agile approach emerged to overcome the limitations of the classical models, such as the late 

delivery of products or the lack of response to changes. On the other hand, regarding ISD, as far 

as we know, there are no specific proposals for agile processes. Considering the socio-technical 

nature of ISD, agile processes cannot be adopted in this context without being adequately 

tailored. This paper describes an ISD agile process model, underlying principles, and activities. 

It also discusses the model’s practical feasibility, benefits, and limitations. 

Keywords: Agile Approach; Agile Principles; Agile Process Model; Enterprise Information 

Systems; Information Systems Development. 

 

1. INTRODUCTION 

Several authors point out the impacts associated with the adoption of Information Technology (IT) 

by organizations (Agyei-Ababio et al., 2023; Julia et al., 2018; Pereira et al., 2022; Seclen-Luna et 

al., 2022), which can be organized into four main categories (Alavi & Yoo, 2015): efficiency 

improvement in processes and transactions (Seclen-Luna et al., 2022); communication improvement 

and centralized access to information, making the decision-making process easier (Escobar et al., 

2023); modification of the competition basis and industry structure, which leads to obtaining 

competitive advantages (Hunady et al., 2022); and exploitation of new business models (Kääriäinen, 

Kuusisto, et al., 2020). 

Given the high diversity of existing IT and possible impacts, it is not always easy for organizations 

to determine which ones are the most suitable to adopt to improve their Information Systems (IS) in 

a specific organizational context, nor how these can be operated (Dasgupta et al., 1999). This is 

usually done through the implementation of Information Systems Development (ISD) projects, 

which in some cases can also be named digital transformation projects (Kääriäinen et al., 2023; 

Varajão, Lourenço, et al., 2022) and are carried out, for example, to improve business models, 

products, services, processes, communication channels (Agyei-Ababio et al., 2023; Haffke et al., 
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2016; Kääriäinen, Pussinen, et al., 2020) or to develop the relationship with the clients or suppliers 

(Bharadwaj et al., 2013; Brosig et al., 2022). 

ISD projects can be structured in different ways. For several decades, the primary way of 

organization has involved classic methodologies and, more specifically, the waterfall model. Despite 

providing a clear structure for the ISD process, this model presents some limitations, such as the late 

delivery of the products resulting from projects and the risk of not including the modifications that 

take place during the projects (Fitzgerald et al., 2006; Lagstedt, 2019). 

Agile models have emerged in software development to overcome the limitations of classical 

models, showing several advantages, such as a more effective response to customer needs (Lagstedt, 

2019; Tam et al., 2020) or more team autonomy (Gustavsson et al., 2022). However, despite the 

good results of agile models in software development, these models have not yet been fully 

transposed into the ISD domain, and further research is needed (Meneses & Varajão, 2022). This 

article contributes to overcoming this limitation by identifying the required characteristics of agile 

ISD and describing AgilIS (Varajão, 2018a, 2018b), an agile ISD process model. It contributes to 

the theory and practice by detailing an agile process tailored for ISD. 

The article is structured as follows: Section 2 presents the background; Section 3 discusses the 

research method; Section 4 presents relevant principles and activities of an agile process model; 

Section 5 describes an agile ISD process model; and finally, the last section presents the conclusions, 

identifies the main contributions, limitations, and research opportunities. 

2. BACKGROUND 

ISD results from combining a major influx of activities, specifically the IS analysis, design, 

construction, and deployment (Hirschheim et al., 1996). Traditionally, IS have been conceived based 

on the application of classical tools, techniques, principles, and methods or methodologies (Iivari et 

al., 2000). However, after years of using these methodologies, several limitations are recognized, 

namely delays in implementation, high costs, low quality, and lack of capacity of the final products 

to meet customer needs (Fitzgerald et al., 2006). 

Frank and Thong (2009) state that the classical methodologies consider the systems development 

process as an ordered, rational process, not reflecting what really happens. The rigid structure of 

classical methodologies is a known problem. As customers cannot specify the full range of 

requirements at the beginning of projects, it is necessary to refine them and review the specifications 

throughout the development process (Austin & Devin, 2009), but classical methodologies do not 

make this change easy. Agile methodologies for software development were proposed to tackle these 

challenges and solve common problems (such as scope or time non-compliance of projects (Varajão 

et al., 2014)). 
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Generically, agility involves concepts such as flexibility and speed. A possible definition for ISD 

agility is pointed out by Lee and Xia (2010), who define this concept as the ability of a development 

team to respond quickly and efficiently to changes in requirements during the life cycle of a project. 

Another definition is conceived by Conboy (2009), who describes agility as the continuous 

willingness to create, embrace, and learn from imposed changes, contributing to the value creation 

for the client. 

As in the early years, the industry played a major role in the development of several of the existing 

agile methodologies (many times fostered by the industry itself), so they are mostly based on 

practical experience rather than on a conceptual basis (Conboy, 2009), which, for Dingsøyr et al. 

(2008), is a problem. Conboy (2009) states that although studies have been developed to answer 

different questions within the ISD, most of them are related to agile methodologies for software 

development, such as Scrum, Extreme Programming, Dynamic Systems Development Method 

(DSDM), and Crystal. These, in turn, tend to be applied in combination with other practices dictated 

by different methodologies, depending on the project and/or organization (Conboy, 2009; Fitzgerald 

et al., 2006; Theocharis et al., 2015). 

Summing up, despite the wide variety of work on agile development, there is almost an exclusive 

focus on software development, and no specific agile process model for ISD has been identified in 

the scientific literature. An exception to this is the AgilIS model, proposed by Varajão (2018a). 

However, this model is currently only used in the teaching context; thus, to be transposed to other 

contexts, the model needs more detail and experimentation. 

3. RESEARCH METHOD 

Organizations need to develop their IS in order to evolve and meet new requirements imposed by 

rapidly changing environments. Agile methodologies have emerged to deal with the various 

challenges that arise and overcome the limitations of classical approaches (Highsmith, 2002). These 

methodologies promote faster development as well as better communication between the 

development team, customers, and the different business units (Anderson, 2003). Although it is 

possible to find several case studies referring to the adoption of agile methodologies, they are 

commonly related to software development; so, at present, studies regarding ISD agility are scarce. 

Seeking to overcome this gap, our article focuses on an agile process model for the ISD: AgilIS 

(Varajão, 2018a, 2018b). One of the limitations associated with this model is the lack of detail in its 

description, which makes it difficult to apply it outside the teaching context. Given its potential for 

the agile organization of the ISD, the study of this model was considered relevant. 

Action Design Research (ADR) was proposed by Sein et al. (2011) to combine two types of research, 

namely, design research and action research. The first involves the creation of artifacts to solve a 
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previously identified organizational problem and subsequent application in an appropriate context 

(Hevner et al., 2004), while the second aims to intervene in a specific social situation, solving current 

practical problems and expanding scientific knowledge with the direct intervention of the researcher 

(Baskerville & Myers, 2004). ADR is a research methodology whose main objective is to generate 

prescriptive design knowledge by constructing and evaluating artifacts in an organizational 

environment (Sein et al., 2011). The same authors also highlight the main challenges this approach 

faces, namely: (1) to address a problematic situation found in an organizational environment by 

intervening and evaluating; (2) to build and evaluate an artifact that addresses the class of problems 

identified in the situation found. 

This research has been carried out according to the four steps of the Action Design Research (ADR) 

methodology. Each step of the methodology is described next. 

Step 1 – Problem Formulation: This step focuses on defining and understanding the problem based 

on the principles of research inspired by practice, as well as an artifact rooted in theory. Once 

identified, the problem serves as inspiration for research efforts. In this case, the problem was the 

lack of a detailed process model for the agile ISD. Although AgilIS (Varajão, 2018a, 2018b) already 

follows the principles of agile development, including a life cycle inspired by Scrum and DevOps, 

a limitation recognized by the model’s author is the lack of detailed description and practical 

experimentation. These are the problems for which the present work sought solutions. 

Reviewing the literature made it possible to clarify the relevant concepts and detail the components 

that compose the model. Regarding the literature review, the search was mainly based on two of the 

most recognized databases in the academic and scientific context, particularly Scopus and Web of 

Science, but other databases such as AIS eLibrary and Google Scholar were also used to get 

additional information. To carry out the research, the following combined expressions were 

considered: “implementation strategy*”, “enterprise system implementation*”; “agile method*”, 

“agile process*”, “agile approach*”, “agile life cycle*”. It was not found any agile process specific 

for ISD besides AgilIS (Varajão, 2018a, 2018b). 

Step 2 – Construction, Intervention, and Evaluation: Based on the knowledge obtained through the 

research carried out in the first stage, and iteratively, this stage included the construction of the 

artifact, the intervention in the organization, and its evaluation. Regarding the construction, this 

consisted in detailing several AgilIS aspects, including the life cycle and activities. In turn, an 

experimental intervention and an evaluation were subsequently carried out. 

Step 3 – Reflection and Learning: Evolving in parallel with the first two steps, this phase consisted 

of applying the learning outcome to a wider class of problems. During this process, there was a 

continuous reflection on the results obtained in each of the previous stages, making it possible to 

restructure or adjust the AgilIS model to incorporate the relevant changes. 
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Step 4 – Formalization of Learning: This step was intended to formalize the learning obtained 

throughout the process and focus on generalizing results. In other words, the artifact developed 

through this methodology seeks to solve a specific problem, so the focal point of this step was to 

transform it into a more generic model, and the result is presented in the next chapter. 

4. TOWARDS AN INFORMATION SYSTEMS DEVELOPMENT AGILE PROCESS MODEL – 

PRINCIPLES AND ACTIVITIES 

From the literature review, it is evident that agile approaches to ISD are a necessity and that the 

proposals that describe the agile implementation of IS are scarce (Meneses & Varajão, 2022). In 

order to clarify the required characteristics of an agile ISD process model, this section details the 

main aspects that should be taken into account when creating it, namely the principles on which it 

should be based as well as involved activities. 

4.1. Principles 

Currently, agility is required in organizations. The increasing uncertainty and instability brought by 

new competitors and ways of doing business make it crucial for traditional companies to become 

more agile and able to act fast on consumer needs and expectations (Dias & Tenera, 2023). It is not 

only expected to have the capability to detect and respond to changes and business opportunities that 

may arise but also ensure that IS are developed incorporating these changes (Lyytinen & Rose, 

2006). An underlying set of values and principles is required for a process model to be agile. To 

define and standardize them, the Agile Alliance developed the Agile Manifesto, which includes a 

set of four values and twelve principles that provide a structure to manage agile development 

projects, considering the dynamic nature of the project development (Beck et al., 2001; Serrador & 

Pinto, 2015). The values on which these projects should be based focus essentially on individuals 

and their interactions, collaboration with the customer, continuous and timely delivery of the 

solution, and the ability to adapt to changes that may arise in requirements (Beck et al., 2001). From 

these values, the following principles were derived: 1) Since the first stages of the project, the 

priority is to satisfy the customer through early and continuous deliveries; 2) Accept changes in 

requirements, even if these occur at a late stage in the development cycle; 3) Deliver working 

solutions frequently, giving preference to shorter periods of time; 4) The client and the development 

team should work together frequently throughout the project; 5) Projects should be developed based 

on motivated individuals, giving them the environment and support they need, and trusting that they 

will meet the defined objectives; 6) Communicate in a personal and direct way, as it is the most 

efficient and effective method of disseminating information; 7) The main measure of progress is the 

delivery of functional solutions; 8) Agile processes promote sustainable development and a constant 

pace should be maintained; 9) Continuous attention to technical excellence and good design 

enhances agility; 10) Simplicity – the art of minimizing the amount of work to be done – is essential; 
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11) The best architectures, requirements, and designs emerge from self-organizing teams; 12) The 

team regularly reflects on how to become more effective, and then makes the necessary adjustments 

and adaptations. These are principles that should be considered in an agile ISD process. 

4.2. Activities 

On the one hand, an agile ISD methodology is expected to enable iterative and incremental 

development and frequent delivery, but this is impossible without integration with operational 

activities. On the other hand, the ISD is not “isolated” in the organization, so it must be properly 

integrated with the other groups of activities of the IS function. The IS function can be viewed 

through four major groups of related activities (Varajão, 1998, 2002, 2005): Information Systems 

Planning (ISP), Information Systems Development (ISD), Information Systems Operation (ISO), 

and Information Systems Management (ISM). Additionally, it is useful to consider Information 

Systems Governance (ISG) explicitly (ISACA, 2019), given its role in the business and IT 

alignment. The IS function, bringing together these activities, can be considered a cyclical process 

that focuses on thinking, implementing, using, and managing all relevant aspects in the context of 

organizational IS (Varajão, 1998, 2002, 2005). Next, these activity groups are addressed. 

Information Systems Governance (ISG): IT plays a crucial role in all organizational areas, more 

specifically, in the management, development, and communication of tangible and intangible assets, 

such as information and knowledge (Patel, 2004). As organizations have found that IT support 

sustainability and business growth (Law & Ngai, 2005; Qureshil et al., 2009), they become 

dependent on their use (Grembergen et al., 2004). This means that many organizations must 

implement ISG practices to continuously align IT and business (Haes & Van Grembergen, 2009). 

The IT Governance Institute (ITGI) states that ISG is the responsibility of executives and the board 

of directors and is an integral part of executive governance: it provides leadership, organizational 

structure, and guidance for the processes, to ensure that IT supports and disseminates the strategy, 

as well as the goals of the organization (and that the business strategy is defined considering the IT 

potential). Although they conceive this activity slightly differently, Weill and Ross (2004) focus on 

the same aspect as the previous definition (the link between business and IT), by stating that ISG 

consists of the specification of decision rights and the accountability structure, to encourage 

desirable behavior in using IT, meeting current and future demands from the business (internal 

focus) and its customers (external focus) (Peterson, 2003). 

Information Systems Management (ISM): ISM is the management of the information resources 

as well as of all resources involved during the planning, development, and operation of the 

organizational IS (Amaral & Varajão, 2007). According to Laudon and Laudon (2017), ISM has a 

broad knowledge of IS, dealing with behavioral and technical aspects covering the development, 

use, and impact of IS in an organization. This activity can be seen as a continuous process 
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responsible for managing all activities within the IS function, including its planning, structuring, and 

control (Varajão, 2002). 

Information Systems Planning (ISP): According to Lederer and Sethi (1988), ISP can be defined 

as the process of identifying a portfolio of IT-based applications that will help an organization define 

and execute its business plan as well as achieve its objectives. Thus, they should be concerned with 

setting their goals, objectives, and priorities, with the latter two being the main elements of planning 

(Lederer & Mendelow, 1993). This activity also allows an organization to define the desired future 

for its IS, how it should support it, and how to achieve that support (Amaral & Varajão, 2007). In 

general, ISP can help define new business strategies, technological policies, and architectures 

(Amaral & Varajão, 2007). Furthermore, it allows an organization to use its IS to influence and 

execute existing business strategies (Hartog & Herbert, 1986), as well as help IT/business alignment 

(King, 1988). However, effectively planning a path to achieve business objectives with the help of 

IS can be challenging, as business strategies and IT can change very quickly (Remenyi et al., 1994). 

Information Systems Development (ISD): Once the desired future for the IS within the ISP has 

been defined, it becomes necessary to bring about this planned change through interventions at the 

ISD level. For this reason, ISD activity is fundamentally characterized as a process of change 

intended to improve the performance of the IS (Amaral & Varajão, 2007). For Avison and Fitzgerald 

(1995), ISD is defined as the activity of building the supports (applications and services) that the IS 

provides to the organization’s processes. For Laudon and Laudon (2007), ISD is characterized by 

the activities involved in producing IS, such as Analysis, Design, Construction, Implementation, and 

Maintenance. Varajão (2002) states that the ISD should be viewed as a continuous process, where 

each activity should be considered and integrated with planning and operation activities. It should 

be noted that ISD involves a long spectrum of situations, from developing tailor-made computer 

applications to implementing commercial-of-the-shelf application packages. 

Information Systems Operation (ISO): IS are vital to business operation and management 

(Ragowsky et al., 2000). More specifically, the effective use of IS makes it possible to organize, 

visualize, and analyze information to support and improve decision-making (Laudon & Laudon, 

2007). After the development activities, the IS should be used for effective support of the 

organizational processes (Varajão, 2002). Thus, to ensure that the expected benefits are achieved, 

and that IS remain adequate to the needs of the organization over time, the ISO becomes relevant. 

This activity will ensure the proper functioning of the IS by enhancing the efficient and effective use 

of the organization’s informational resources and play a major role both in the exploitation of 

existing systems and in the definition of future strategies (Varajão, 2002). Varajão (2005) states that 

the quality of IS operation strongly influences the success of IS planning or IS development since it 

is in its scope that the IS impact can be evaluated. 
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5. AGILIS – A PROCESS MODEL FOR AGILE ISD 

According to Van de Ven (1992), a process can be defined as: (i) a sequence of events that describe 

the evolution over time; (ii) a category of concepts or variables related to actions of individuals or 

organizations; (iii) a logic that explains a causal relationship between variables, dependent or 

independent. Therefore, process models are defined to sequence events or steps to obtain an outcome 

(Mohr, 1982), clarifying how and why a process evolves in a certain way instead of another and how 

to achieve certain results (Cule & Robey, 2004; Langley, 1999; Mohr, 1982; Newman & Robey, 

1992; Van de Ven & Poole, 1995). Becker et al. (1997) conceive process models as immaterial 

images of functions (logical and temporal order) executed in a process object, being the basis for 

operationalizing process-oriented approaches. Generally, process models detail the conditions that 

precede a sequence of events, as well as specify the events in the process itself and relate them to 

the results obtained (Robey & Newman, 1996). 

Based on the presented principles and activities, AgilIS is proposed by Varajão (2018a) as an agile 

process model, aiming to expand the current perspectives on ISD. An ISD model that supports the 

agility principles should consider a clear link of ISD with the IS planning and IS operation, with 

proper coordination of IS governance and IS management. In other words, agility must manifest 

itself at various levels, not only at the “local” level of the IS design and construction. So, an ISD 

agile process model will have to consider the aspects related to the integration activities and, at the 

same time, support agility. 

Given the importance of an interconnection between the various activities that directly influence the 

success of ISD, AgilIS combines the activities of planning, development, operation, management, 

and governance of IS. In the scientific literature, there seems to be a gap regarding the integration 

of these activities, which tend to be studied individually. For example, for IS planning, there are 

several proposals and methods that can be used in this activity, such as IBM’s Business Systems 

Planning (BSP). Although BSP is concerned about articulating IS with strategic aspects, it does not 

provide guidelines on how to proceed when developing and exploiting IS. In turn, as for the 

development of IS, some methods support this activity. However, typically, the effort to align the 

business with the strategic aspects or link the development with the subsequent operation is out of 

scope. Additionally, the ISD methodologies still denote a waterfall perspective, which may imply 

that the design, acquisition/construction, and implementation are carried out solely once and 

sequentially, not following the agility principles. Regarding the IS operation, several frameworks 

can be used. Still, once again, the concern is limited to what occurs in this activity without a clear 

connection with the ISP and/or ISD. 

AgilIS seeks to contribute with an integrated perspective of these activities considering the agility 

features. Hence, it is useful not only to help understand the relevant aspects in a teaching context but 
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also has the potential to be applied in practice. As can be seen in Fig. 1, at the AgilIS top level are 

the activities of IS governance and IS management, which are closely related. ISG is primarily 

concerned with the alignment between the IS and business; ISM, following the guidelines and 

policies defined in ISG, not only structures the IS function but also works towards that alignment. 

In articulation with the ISG and ISM, the ISP, following the defined policies and guidelines, 

identifies the short and long-term needs of the IS that will later be converted into projects; these, in 

turn, will be incorporated into the portfolio backlog. Thus, ISP allows for identifying and defining 

the needed projects but also ensures that the IS architecture remains coherent and aligned with the 

organization’s needs. So, whenever new projects emerge, they must be properly integrated to avoid 

the creation of technological islands or breakdowns. As it is possible to notice, agility will manifest 

itself not simply in the ISD activity and the integration of its results in operations but in IS planning, 

management, and governance as well. 

 

Figure 1 – AgilIS: Information Systems Development Agile Process Model (Varajão, 2018a, 

2018b). 

It is during the development of the IS that the projects are executed, which may run sequentially or 

simultaneously. Once the type of execution of a project has been decided, the next step is doing its 

planning (at the project level), and all the required functionalities for the project are detailed, which 

are then incorporated into the project backlog. 

Contrary to what occurs in waterfall development, in AgilIS, the execution of the project follows an 

agile orientation. The underlying framework is Scrum since it is an approach that was developed in 

order to manage the development process of complex systems iteratively and incrementally, 
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considering the concepts of flexibility, adaptability, and productivity (Schwaber & Beedle, 2002). 

An agile orientation foresees the development of a project through iterations. Thus, in agilIS, several 

iterations are defined for a project according to the priorities, resources, and time available. Each 

iteration will result in a project increment according to what is defined in the project backlog. 

Once developed, the increments will have to be properly integrated into the organization, so they 

will have to be articulated with the operation activity. In this case, the underlying framework is 

DevOps. Consisting of the combination of development (Dev) and operations (Ops), DevOps has 

the purpose of addressing the gaps that exist between the teams in these areas, one of which is related 

to the fact that the development team is focused on making changes so that the goals set can be 

achieved, while the operation team sees these changes as something that can affect the stability of 

the system and, therefore, tend to avoid them (Hussaini, 2015). The DevOps culture wishes to 

improve collaboration, communication, and integration between these two teams, as well as other 

parties involved in the development process and the output delivery to the customer, through a set 

of principles and/or practices (Zhu et al., 2015). Therefore, over time, and from iteration to iteration, 

the various increments are produced up to the moment the project’s integral product is completed. 

Simultaneously, it occurs the transformation of the organization due to the incorporation of IT, but 

also, in an iterative way, the development of operations, which ensures the alignment between the 

solutions that the organization already uses and what is being developed. When finished, the project 

is removed from the portfolio backlog, and the resulting products/services are included in the IS 

portfolio. The entire process will be repeated for the remaining projects identified. In this manner, 

the organization not only becomes agile in the ISD but optimizes the entire IS function, which will 

have a permanent level of attention to the business needs and its translation into ISD initiatives. 

6. CONCLUSIONS 

In a rapidly changing business and technological environment, improving IS is an important aspect 

that can differentiate organizations from each other (Varajão, Trigo, et al., 2022). Moreover, digital 

transformation appears inevitable for most enterprises to maintain their competitiveness in a global 

market and digital economy (Hunady et al., 2022). ISD occurs in an increasingly dynamic, 

competitive, global, and customer-oriented business environment. For this reason, ISD processes 

should be able to respond to shifting market circumstances (Sándor & Gubán, 2022) and incorporate 

the changes that are requested by customers while dealing with technological innovations (Sarker et 

al., 2009). The success of projects is critical for the sustainability and development of virtually any 

human organization (Santos & Varajão, 2015; Varajão, Magalhães, et al., 2022), and this is 

particularly true in the case of ISD. 

Through the literature review, it was possible to confirm the importance of adopting agile 

approaches, but also the need for further research since the adoption is not free of challenges (Durbin 
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& Niederman, 2021), and there is a lack of information on how to use it in the context of ISD. On 

the one hand, agile principles require, for example, that IS incorporate the changes imposed by the 

business, as well as enable the development and delivery of the resulting products in an iterative and 

incremental manner. On the other hand, such cannot be ensured without properly articulating all the 

activities involved in the ISD process. An ISD agile process model must consider the integration of 

activities and simultaneously support the agility required in each. 

AgilIS combines IS planning, development, operation, management, and governance activities in an 

integrated manner, and it was developed based on agile principles. This leads to constant attention 

to the business needs, which will later be transformed into ISD initiatives adequately articulated with 

the operations. Aiming to ensure its proper functioning, these activities should be supported by IS 

standards (e.g., COBIT (ISACA, 2019)) since these already include a wide range of good practices. 

Besides identifying and detailing the main aspects to consider when defining an ISD agile process 

model, this article also describes an agile process model. The main limitation of this work is the 

experimentation of the model in only one case of small dimension and complexity, which was not 

described in this paper due to space limitations. So, as future work, it is suggested to provide a 

detailed description of its implementation in practice and apply it in new cases to enrich the body of 

knowledge and make the model evolve. 
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