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Abstract: Requirements change management is one of the core activities of a business analyst, directly affecting change 

impact analysis, stakeholder communication, and long-term system maintainability. While research on this topic examines 

in detail change processes, tracking methods, and change type classification, the problem of systematically documenting 

requirements changes remains underexplored. Existing research lacks a unified classification of change documentation 

approaches and context-sensitive recommendations for their selection, which limits their effectiveness in managing 

requirements. 

To address this gap, this study develops a context-oriented framework for selecting approaches to requirements 

change documentation. The framework integrates three components: a conceptual model based on the Baseline–Delta–

Target State triad, a taxonomy of documentation approaches, and a context-driven selection mechanism grounded in 

empirical evidence. A systematic literature review was combined with an analysis of the survey of 324 practicing business 

analysts from Ukrainian and international companies. Statistically significant associations between selected project 

context attributes and documentation practices were identified using the Chi-square test of independence and Cramer's V, 

while additional dimensions were supported through evidence from the literature. 

The framework incorporates six documentation approaches: Full Target State, Delta-only, Target-driven Delta, 

Delta-driven Target, Parallel Use, and Hybrid Cycle. Four contextual dimensions emerge as key factors: project, 

environment, resources, and stakeholders. To support context-based selection of the change documentation approach, a 

matrix was developed that integrates the identified dependencies. 

The results position requirements change documentation as a context-sensitive knowledge management mechanism 

rather than a universal procedural standard. 

 

Index Terms: Requirements Change Management, Requirements Specification, Business Analysis. 

 

 

1. Introduction 

Requirements change is an inevitable part of any IT project, and requirements change management (RCM) has been 

recognized as a critical factor in successful software development. Changes can be caused by evolving business needs or 

laws, technological constraints, stakeholder feedback, or, more broadly, socio-economic and demographic factors. For 

business analysts in particular, this challenge is not limited to analyzing and handling change requests; it also concerns 
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the way such changes are documented, communicated, and integrated into the existing requirements architecture.   

In practice, inappropriate documentation may reduce the reliability of impact analysis, increase development costs, 

and, especially, increase the cost of long-term system maintenance. Therefore, the problem of requirements change 

documentation is of both theoretical and practical significance, especially in projects characterized by volatility, long 

development and operation periods, and high interdependence among systems and actors. 

However, current studies do not provide a unified classification of documentation approaches and a structured 

method for selecting one based on the project context. 

This gap is consequential for practicing business analysts and requirements engineers, who are responsible for 

selecting the information management approach during planning. The choice of approach affects not only the time 

required to prepare requirements and process change requests, but also the team's convenience in developing and 

supporting the product, especially for long-term projects in a distributed team environment. Consequently, a more explicit, 

context-oriented classification is needed to support both clarity and practical decision-making. 

This study aims to develop a context-oriented framework for determining approaches to requirements change 

documentation and to identify the contextual factors that govern their applicability in information technology projects. 

The proposed framework integrates three components: (1) a conceptual model defining the relationships between the 

Baseline, Delta, and Target State; (2) a taxonomy of six documentation approaches derived from this model; and (3) a 

context-driven selection matrix that links project context profiles to recommended approaches. 

2. Related Works 

Research on RCM has concentrated on requirements engineering, software development, and change management, 

but the question "how should requirements changes be specified?" remains unanswered. Existing work has examined 

change management processes, traceability, and contextual challenges, but a framework for documenting and representing 

requirements changes in IT projects has not yet been analyzed. This distinction matters because documentation 

approaches influence not only requirement consistency but also communication, impact analysis, and solution 

maintainability [1]. 

A first major strand of the literature treats requirements changes as explicit objects of specification and classification 

rather than as informal updates to existing documentation. Research [2] proposes a structured approach in which software 

requirement changes are described through a dedicated change specification and then classified using attributes such as 

type, location, purpose, and focus. The key contribution of this approach is that change is treated as an artifact with its 

own descriptive structure, rather than being left implicit in the revised requirement text. Article [3] extends this logic in 

agile contexts by showing that requirements changes can be classified along multiple facets, including their types, sources, 

reasons, carriers, and triggering events. Research [4] advances the classification task by creating an ontology-based 

approach that distinguishes functional and technical changes and organizes them into more structured conceptual 

categories. Taken together, these studies indicate that one important response to requirements volatility is to make changes 

more explicit, semantically bounded, and systematically classifiable [2, 4]. 

However, the literature also shows that an artifact-centered view alone is insufficient. A second strand emphasizes 

process and governance frameworks for RCM. In this view, documenting a change is only one part of a broader managed 

lifecycle that includes identification, analysis, negotiation, approval, implementation, verification, updating of 

deliverables, and communication. Research [5] integrates RCM into a standards-oriented process structure rather than 

treating it as an ad hoc project practice. The quality of a change specification depends not only on the clarity of the change 

but also on how it is handled within governance procedures and organizational structures. Article [6] argues that 

successful RCM in global software development depends on organizational readiness, whereas research [7] considers 

change management capability as a staged maturity problem. These contributions are less informative about the internal 

form of the change record itself, but they show that documentation approaches are constrained by organizational capability, 

team distribution, and governance maturity [5, 6, 7]. A lightweight change notation may work poorly in an environment 

without shared practices, while a richer, semi-formal method may be impractical without process discipline. 

A third strand considers the influence of requirements traceability and argues that requirement specification is 

incomplete unless it includes information on the origin and downstream relationships of requirements. Research [8] shows 

that linking requirements to their sources, decisions, and stakeholder inputs can improve understanding and support future 

maintenance. Study [9] reinforces this perspective through a systematic review of pre-requirements traceability, indicating 

that origin and rationale links are beneficial but also fragmented in practice. A more recent operational perspective [10] 

combines semantic analysis, trace links, and support for change impact and prioritization in agile projects. This strand is 

significant because it reveals that requirement change documentation can be oriented not only to the current target state 

or to the immediate delta, but also to the history of how and why the requirement changed. However, this approach has a 

limitation. Traceability studies evaluate the benefits of pre-requirements relationships not in the context of ongoing 

requirements change management, but rather primarily retrospectively (after solution development is complete) or 

experimentally (under controlled conditions). As a result, they do not provide a clear understanding of how to select a 

traceability approach within project constraints. 

Thus, some approaches are final-state oriented, meaning that the primary documentation artifact remains the updated 

requirements specification, and the change is visible only in the resulting state. Final-state documentation remains 
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common in the IT industry, where natural language and templates dominate documentation practices [11]. As a result, 

the change is often hidden in revised artifacts rather than specified separately. In contrast, artifact-oriented methods, such 

as those in [2, 3], are more explicitly delta-oriented, as they highlight the change itself as the unit being described and 

classified. The traceability-oriented approach in [8, 9] is closer to history-oriented logic. The hybrid approach proposed 

in [10] includes structured change request records and traceability links. Crucially, none of these studies treats the 

approach to documenting requirements changes as a decision dependent on the project context. In [2, 3], delta-oriented 

documentation is considered the preferred approach in an agile environment, without analyzing the risks of losing 

consistency at the overall solution level or the factors that influence them. In [11], the dominance of final-state-oriented 

approaches is noted, without explaining whether this reflects sound practice or rather an inertial approach. 

Several studies examine the influence of the project context on approaches to conducting business analysis activities, 

particularly in change management and requirements documentation [12, 13]. Studies [6, 14, 15] show that Global 

Software Development (GSD) environments amplify challenges related to communication, dependency analysis, and 

change coordination. Research [16] examines the emphasis on process formalization in geographically dispersed 

environments. These studies make two important contributions. First, they show that the project context should be 

incorporated into the documentation approach. Second, they suggest that the costs and benefits of documentation are 

context-sensitive. In a distributed environment, business analysts must trade off the lower overhead of lightweight 

documentation against the higher risk of misunderstanding [6, 14, 15, 16]. In this case, documenting change becomes a 

mechanism for coordination rather than merely record-keeping. 

The same point appears in a different form in work on quality requirements and uncertainty. Research [17] shows 

that managing changes to quality requirements involves challenges, so some categories of requirement change may 

demand more careful specification and evaluation than others. Research [18] adds that uncertainty is often under-

addressed in RCM, particularly in complex, interdisciplinary environments. At the same time, ecosystem-oriented work 

suggests that requirements management in multi-actor settings cannot be understood solely through single-team or single-

organization assumptions [19]. These studies support the idea that the "right" way to document changes depends on the 

context in which the project is delivered: team distribution, business analyst experience, requirements type, level of 

uncertainty, organizational standards, and project maturity. The literature, therefore, points toward a context-sensitive 

view, but it rarely translates this view into guidance for selecting documentation approaches. 

The practical implications of the choice of change documentation approach are examined in studies that link change 

processing to the subsequent development, testing, and support of solutions. Study [20] indicates that the content and 

quality of change documentation significantly affect effort, as poorly structured changes may lead to hidden costs during 

maintenance and implementation. Study [21] also emphasizes the importance of traceability and standardization of change 

documentation for effective project execution. A poorly specified change may seem inexpensive at the time of creation, 

but it increases uncertainty, rework, or support costs later. More complete change documentation can help mitigate these 

risks, especially in projects with multiple stakeholders, strict compliance requirements, or long-lived systems. 

In summary, the literature on requirements changes in IT projects is rich in partial solutions but lacks a unifying 

analytical classification of approaches to specifying change. It also shows that the documentation approach is highly 

contingent on project context, including agility, distribution, maturity, uncertainty, and traceability needs. Still, explicit 

context-based selection guidance has not been provided.  

3. Challenges in Requirements Change Documentation 

Effective RCM represents a critical factor in the success of software projects [1, 2]. However, the process remains 

vulnerable to several persistent challenges, the severity of which is closely associated with the project context, 

organizational scale, and the level of formalization of internal processes [7, 22]. 

Empirical studies indicate that one of the fundamental barriers to effective RCM is the lack of transparency and 

systematic traceability of requirements. In particular, the absence of documented decision rationale complicates the 

assessment of the cumulative impact of changes on the project scope [1, 14, 23]. 

The analysis of existing practices reveals several dominant limitations: 

 

• Communication barriers. Insufficient coordination between stakeholders and development teams frequently 

leads to misunderstandings in the interpretation of requirements, thereby increasing requirements volatility. This 

challenge is particularly acute in distributed project environments (Global Software Development), where 

geographical and temporal distances hinder frequent information sharing [6, 17, 24, 25]. 

• High rework effort. Delayed or incomplete impact analysis leads to instability in the requirements baseline. At 

the same time, inadequate documentation of requirement changes increases the likelihood of using outdated 

artifacts, which triggers recursive cycles of rework [1, 5, 12, 26]. 

• Loss of project knowledge. The transition of project knowledge into an implicit form increases dependency on 

individual team members and raises the risk of knowledge loss. Furthermore, the absence of traceability to pre-

requirement specification artifacts complicates the analysis of the rationale behind individual requirements and 

system verification when an up-to-date baseline is unavailable [1, 9, 27, 28]. 

• Insufficient consideration of non-functional requirements. Fragmented documentation of quality-related 

https://doi.org/10.48550/arXiv.2402.14595
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requirements (NFRs) frequently leads to architectural inconsistencies. Empirical data suggest that NFRs are 

often underestimated or integrated into general documentation without proper evaluation of quality attributes, 

resulting in long-term technical debt [27, 29, 30]. 

 

In the study [22], which surveyed practicing business analysts, the most critical problems faced by specialists in 

software requirements development were identified. The issues related to requirements documentation are illustrated in 

Fig. 1. 

 

 

Fig. 1. The most critical problems with creating requirements 

The identified issues suggest that many challenges traditionally associated with requirements engineering are 

significantly amplified by inadequate documentation practices, particularly in ensuring consistency, traceability, and 

completeness of requirements artifacts. This suggests that the availability of systematic and context-appropriate 

approaches to requirements documentation largely determines the effectiveness of RCM. 

4. Requirements Change Documentation Approaches 

This section presents the first two components of the proposed framework: the conceptual model, Baseline-Delta-

Target State, and the taxonomy of requirements change documentation approaches.  

The systematization of RCM requires a clear definition of the states of the requirements information model, in which 

the specification is considered a dynamic body of knowledge evolving from an initial to a target state. This evolution can 

be described through the triad of concepts: Baseline, Delta, and Target State. 

Baseline (A) represents a set of verified and approved requirements that capture the system's state at a specific point 

in time [31, 32]. 

Delta (Δ) is defined as the specified difference between the current state of the system and the desired modification. 

In the scientific literature, the concept of a "directed delta" is also used to describe a sequence of transformation operations 

(addition, deletion, modification) which, when applied to version v1, produce version v2 [31, 32, 33]. 

Target State (B) is the state of the system resulting from the successful application of Delta to the existing Baseline 

(A + Δ = B). This state reflects the fulfillment of business needs and the expected value delivered to the organization [32, 

34]. 

The relationships between Baseline, Delta, and Target State are illustrated in Fig. 2. 

 

 

Fig. 2. The relationships between baseline, delta, and target state 

The analysis of software configuration management (SCM) and requirements engineering (RE) practices indicates 

that different approaches to documenting requirements changes emerge as combinations of these paradigms. In this 

context, documentation approaches differ in how they represent system states, capture changes, and maintain the 

consistency of the requirements baseline. 

Based on this conceptual foundation, approaches to requirements change documentation can be systematized into a 

set of distinct approaches that reflect different ways of balancing state representation and change tracking (Table 1). 
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Table 1. Systematization of approaches to documenting change requirements 

Approach Historical context Essence and logic Advantages Disadvantages Artifact 

Full Target 

State 

It was formed in the 1970s and 
1980s within the framework of 

classical SCM systems (e.g., RCS) 

and the waterfall development 
model. It is defined in the IEEE 

830-1984 standard [31, 35, 36] 

Based on preserving the 
integrity of the system 

states. Each change is 

considered a transition of 
the system from one valid 

state to another and 

requires a complete review 
and update of the basic 

specification. 

High transparency 

and relevance; no 
need to reconstruct 

history to 

understand the 
current logic of the 

system; no 

duplication. 

Extremely high 
labor intensity with 

frequent changes. 

Difficult to adapt to 
unpredictable 

changes [37] 

SRS / 
FSD(Use 

Case) 

Target-

driven 

Delta 

The technical foundation of the 

approach was laid in early version 
control systems such as SCCS 

(1975) and DSEE (1985). [31,38] 

The approach has been popularized 
in methodologies such as SAP Fit-

to-Standard [39] 

The main artifact is the 

Baseline. Instead of storing 
separate copies of files, all 

versions were stored in a 
single dataset, where 

fragments of text were 

highlighted with special 
control tags or attributes; 

i.e., the delta is only a 

temporary reference to 

specific changed points. 

Saving resources on 
the description of 

the delta, preserving 

the integrity of the 
Baseline. 

It is difficult for the 

development team to 
identify the full 

scope of work. 

Use Case 

Delta-
driven 

Target 

It was formed in the late 1970s - 

1990s as an alternative to traditional 
models within the concept of 

intentional versioning. 

Implemented in the PIE systems 
(1980), developed at XEROX 

PARC for Smalltalk programs, and 

DaSC (1995) [31] 

The target state is not 

stored as a document, and 
the system is described as a 

set of successive deltas 

(change sets/layers), whose 
sum forms the current 

image of the product. 

 

Convenience for 

incremental 

development; 
effective 

management of 

product variability; 
preservation of the 

history of 

architectural 
solutions 

Difficulty 
understanding the 

overall architecture 

for new participants. 
The difficulty of 

reconstructing a 

holistic image 
increases with 

project duration. 

User story 

+ 

acceptance 
criteria 

Delta-only 

2000s. Spread after the publication 
of the Agile Manifesto [40] and the 

development of task trackers [26, 

35] 

Only the content of the 

change is recorded without 
updating the specification 

Maximum speed of 

response to changes 
and delivery rate; 

minimum costs for 

initial document 
creation. 

Loss of context; risk 
of contradictions 

when accumulating 

deltas. 

User story 
+ 

acceptance 

criteria 

Parallel 
Use 

 

2010s. Development within Scaled 

Agile (SAFe) and Globally 

Distributed Development (GSD). 

[13, 29] 

The change is described as 

a separate request and 

entered into the target 

document simultaneously. 

Best traceability for 

critical systems; 
eliminates 

communication gaps 

in distributed teams. 

High information 

redundancy; risk of 
desynchronization 

between delta and 

target description 

RTM, Use 

Case+User 
story + 

acceptance 

criteria 

Hybrid 

Cycle 

Began to be actively researched in 

recent years (2020s) as an answer to 
the problem of documentation 

degradation in scalable Agile 

projects [7, 41] 

Using deltas for ongoing 

work with periodic full 

baseline updates at defined 
"checkpoints." 

Optimal balance 
between Agile speed 

and documentation 

quality; managed 
degradation risk 

[10, 42] 

Requires high team 

discipline and 
regular 

documentation 

reviews. 

User story 
+ 

acceptance 

criteria+Us
e Case 

(SRS) 

 

The six approaches define a space between two extremes – maximum specification integrity (full target state) and 

maximum rate of change (delta changes only) – with intermediate approaches resolving this tension through various 

tradeoffs in traceability, resource efficiency, and maintainability. Each approach historically emerged as a response to the 

limitations of its predecessor; none is universally applicable, and the framework presented below explores how to 

reconcile them within the project context. 

5. Empirical Analysis of Documentation Practices 

To determine the current state of approaches to requirements documentation and management, a survey was 

conducted among practitioners [43]. Three hundred twenty-four business analysts from Ukrainian and international 

companies participated. The following question regarding managing changes in requirements was asked: 

 

"How do you deal with changing solution requirements after the requirements are signed off (formally approved)?": 

 

• We do not update the solution requirements specification once formally approved. We create a separate 

document/backlog item for the change (Approach 1). 

• We create a separate document/backlog item and establish reciprocal links between the new and old 

document/item. (Approach 2). 

• We update our requirements specification even after formal sign-off. Then we reiterate the sign-off 

(acceptance) procedure with respect to the changes. (Approach 3). 
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• 314 respondents chose one of the options mentioned above; 10 participants selected the "Other" option. 

 

According to the survey results shown in Fig. 3, respondents more often update the requirements specification after 

formal sign-off (48%). 

 

 

Fig. 3. The survey results on dealing with changing solution requirements 

To examine the relationship between project context and the approach to managing requirements changes, the Chi-

square test of independence was applied at the 0.05 significance level. Since the Chi-square test has known limitations 

when applied to contingency tables of varying dimensions, Cramer's V, an association measure derived from the Chi-

square statistic, was calculated to assess the strength of association. 

The strongest association (p-value = 0.003, Cramer’s V = 0.175) was observed for the project context attribute "way 

of working". Respondents were able to select the following ways of working: Agile/Lean; rather Agile; hybrid; rather 

plan-driven; and plan-driven. The distribution is given in Table 2. 

Table 2. An association with the way of working and the requirements documentation approach 

Way of Working Approach 1 Approach 2 Approach 3 Overall 

Agile/Lean 17.90% 44.8%↑ 37.30% 67 

Rather agile 11.90% 33.90% 54.2%↑ 118 

Hybrid 21.00% 30.90% 48.10% 81 

Rather plan-driven 40.5%↑ 9.5%↓ 50.00% 42 

Plan-driven 33.30% 16.70% 50.00% 6 

Overall 19.70% 31.80% 48.40% 314 

 

Business analysts working in a "plan-driven" or "rather plan-driven" environment more often create a separate 

document/backlog item for the change. Separate documents with established reciprocal links are used in Agile/Lean 

projects. Projects with a "rather agile" approach are more likely to update the requirements specification even after formal 

sign-off or create a separate document with established reciprocal links. 

An association with company type was also observed (p-value = 0.0458, Cramer’s V = 0.1045). The distribution is 

given in Table 3. 

Table 3. An association with the company type and requirements documentation approach 

Company type Approach 1 Approach 2 Approach 3 Overall 

IT Outstaff 15.10% 37.7% ↑ 47.20% 53 

IT Outsource 19.00% 38.6% ↑ 42.50% 153 

IT Product 23.20% 16.1% ↓ 60.7% ↑ 56 

Non-IT 23.10% 23.10% 53.80% 52 

Overall 19.70% 31.80% 48.40% 314 

 

Both associations confirm that documentation practice is not independent of project context, and the stronger of the 

two – methodology – provides meaningful, if partial, empirical grounding for the framework. 

IT Product companies are the only significant outlier (standardized residual of −2.09): only 16.1% use Approach 2, 

compared with the expected 32%. In contrast, the dominance of Approach 3 (60.7%) reflects a "single source of truth" 

culture with full re-approval for any changes. 

Both IT Outstaff and IT Outsource companies score above average on Approach 2 (~38% vs 31.8% in the sample). 

Non-IT has a profile close to the average, with a slight bias towards Approach 3 (53.8%), reflecting a corporate 

culture of formal approvals. 
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6. Factors and Framework for Requirements Change Documentation 

This section presents the last component of the proposed framework: the context-driven selection mechanism. The 

analysis of statistically significant dependencies between project parameters and the content of business analytics artifacts 

[30] allows us to assert that the choice between approaches for documenting changes (Delta) and updating the holistic 

model (Baseline/Target State) is not arbitrary, but is dictated by the systemic constraints of the environment. To 

systematize this influence, four main dimensions are identified that create specific constraints for information 

management. 

Project Dimension 

This dimension covers the project's internal characteristics and constraints that determine the rationality of costs 

supporting the Baseline. 

 

• Lifecycle duration and phasing: Long-term projects require incremental fixation of the Baseline to prevent 

knowledge degradation [8, 9]. The value and structure of documentation evolve according to the phases of the 

SDLC [15, 24]: 

• Inception / Elaboration: Building a knowledge base. The main artifact is the Target State, as the absence of an 

implemented Baseline makes the description of Delta impractical [2]. The main goal is to ensure a common 

understanding of the future state by all stakeholders [3]. 

• Construction: A phase of high change amount, in which delivery speed (Delta-only) competes with system 

description integrity (Full Target State). In the Agile context, high team maturity supports the Hybrid Cycle [44], 

while low maturity often leads to a regression of documentation to unstructured deltas [3]. 

• Transition / Maintenance: Stabilization phase. Target State documentation is minimized in favor of a reference 

system (Target-driven Delta), which maintains the system's operational capability with minimal business 

analysis costs [22]. 

• Change Ratio: It has been established that, with 80% functionality stability (Legacy system), a complete update 

of the Target State is economically irrational, which justifies the use of the Target-driven Delta approach [2]. 

However, with a radical transformation (>70% of changes), maintaining the old Baseline becomes critically 

difficult ("maintenance nightmare") [1, 22], which forces analysts to prefer autonomous Delta descriptions. 

• Project Scale: As the scale of a project increases, so does the likelihood of cascading consequences, which 

require detailed impact analysis that cannot be conducted without a confirmed Target State [19, 22]. 

• Organizational type and methodology: Product companies tend to maintain a Target State more often due to 

their long asset ownership cycles. In contrast, fixed-budget outsourcing projects are more likely to use 

approaches that lean toward partial documentation, such as Delta-driven Target, where documentation 

accumulates incremental modifications by the time the contract is completed [3, 31]. Agile methodology is a 

powerful driver of the Delta-only approach, given its priority of working software over comprehensive 

documentation. 

A. Environmental Dimension 

This dimension captures external determinants that are not directly controllable by the project team and require 

primarily reactive adaptation in decision-making: 

 

• The degree of environmental uncertainty: The high volatility of requirements, typical of innovative projects 

(R&D) and startups, stems from an initial knowledge deficit, with more than 50% of requirements having a high 

probability of changing over the life cycle [18]. Under such conditions, a detailed description of the Target State 

becomes redundant and economically irrational, since the level of uncertainty directly affects the choice of 

development approach, favoring Agile methods [5]. The Delta-only approach minimizes the sunk cost of 

updating large amounts of documentation that may become obsolete in the next iteration [22]. 

• Regulatory constraints: Industry standards (ISO, HIPAA, GDPR) preclude reliance on deltas alone [14, 45]. 

Compliance standards create a foundation of constraints that cannot be ignored, as they require constant updating 

of the Target State to ensure legal compliance, audit transparency, and traceability from regulatory norms to 

specific requirements, and make pure Delta-only approaches impractical in most regulated contexts [8]. Failure 

to comply with these requirements can lead to legal conflicts and a loss of the organization's reputation [45]. 

• Safety requirements and risk tolerance: The literature reviewed consistently notes that safety-critical systems 

with low risk tolerances require detailed target state documentation [9, 11]; no contrary cases have been reported, 

although comparative empirical studies of this relationship remain limited. It is due to the need to conduct a 

preventive impact analysis of technical changes on safety requirements before their implementation [44]. For 

such systems, the creation of Change Management Boards is mandatory to ensure the quality, safety, and 

stability of each product version [29]. Formal specifications and verified baselines prevent architectural 

degradation, which is critical for the viability of such systems [11, 19]. 
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B. Team & Resource Dimension 

This dimension reflects a team's ability to maintain a particular knowledge architecture, which is directly dependent 

on human capital and available assets. 

 

• Analysts' professional maturity: Empirical evidence confirms that the level of expertise of the specialist directly 

correlates with the type of specification artifacts chosen [11, 30]. Experienced analysts are statistically more 

likely to choose modeling and complex text structures, considering documentation as a strategic asset to ensure 

traceability and architectural integrity. In contrast, novice analysts (with up to 5 years of experience) tend to 

view documentation as an operational task and prefer the Delta approach. High team maturity enables the 

maintenance of complex hybrid models, ensuring the long-term stability of knowledge. 

• Resource constraints (time, staff, budget): Time constraints or limited availability of business analysts are among 

the main barriers to implementing a system-wide requirements management process [15, 24]. In resource-

constrained environments, Target State support is often perceived as a secondary process because it does not 

create immediate value for ongoing development [9]. It forces the team to use a minimalist approach (Delta-

only), which saves resources during the specification stage but increases the risk of accumulating documentation 

debt and incurring significant rework costs in the future [24, 46]. 

• Geographical Distribution (GSD): Projects developed by distributed teams face additional challenges: different 

time zones, cultural barriers, and the lack of face-to-face interaction lead to communication problems. In such 

settings, brief descriptions of changes are insufficient to maintain a coherent picture among stakeholders [6, 42]. 

To prevent knowledge loss and misinterpretation, distributed teams require information redundancy and the use 

of common platforms for documentation, consistent with the Parallel Use approach. Under such conditions, each 

change must be reflected in the Target State to provide a single source of information across all locations [7, 

25]. 

C. Stakeholder Dimension 

This dimension defines an external request for the form of information presentation, driven by the need to 

synchronize the product vision among all participants in the process. 

 

• Customer Involvement: A high level of stakeholder involvement is a critical success factor for a project and 

directly correlates with the need for a detailed Target State to verify business objectives [42]. The customer 

needs to see the resulting solution to ensure alignment with the business strategy. In contrast, the development 

team often needs only an isolated "delta" (in the form of User Stories or Tasks) for immediate implementation 

[3, 44]. According to an analysis of empirical research from the last decade (2013–2021), a lack of 

communication and coordination is identified as a critical barrier in 45% of cases, leading directly to an increase 

in change requests due to initial ambiguity in requirements [17, 27]. The Parallel Use or Hybrid approaches, 

which combine the flexibility of iterations with the support of a holistic specification of the system's target state, 

are recommended for projects with a high level of stakeholder interaction. 

• Documentation Use Objectives: The dependencies identified in [30] indicate a direct relationship between the 

purpose of the document and the choice between Delta and Baseline: 

• For user training, operational software support, and compliance audits, the Target State is preferred because it 

provides a complete understanding of the system's functionality [8, 11]. 

• For cost and effort estimation or rapid task setting in Scrum teams, a Delta-based approach that focuses on 

specific modifications is more effective [23, 44]. 

• When using documentation as a strategic asset for long-term product ownership, companies tend to maintain an 

up-to-date Baseline, while in outsourcing projects with limited budgets, regression to fragmented deltas is more 

common. 

 

The lack of a single standard for documenting changes often becomes a barrier to effective interaction, so adapting 

the form of requirements presentation to a specific group of stakeholders (Decision-makers vs. Developers) is a necessary 

condition for project manageability. 

Based on integrating the conceptual model, the six-approach taxonomy, and the contextual dimensions, the context-

oriented framework is defined through a selection matrix (Table 4). The matrix enables practitioners to map a given 

project's contextual profile to the most appropriate documentation approach. 

The analysis indicates that the form of documenting requirements changes and the architecture of project 

requirements are shaped by balancing the intensity of feature delivery with the need to maintain the integrity of 

architectural knowledge about the system. The selection of an appropriate documentation approach is determined by a 

combination of contextual factors, among which regulatory constraints, the availability of business analysis resources, 

the team's organizational structure, and the system lifecycle phase are key. 

In domains with strict compliance and security requirements, maintaining a consistent Target State is necessary to 

control risk and ensure traceability of requirements. In such contexts, a comprehensive system specification functions as 

a stabilizing element of the knowledge base and ensures the manageability of complex requirements architecture. 
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Table 4. Matrix for defining requirements documentation approach depending on the project context 

Factor / Approach 
Full Target 

State 
Delta-only Parallel Use 

Target-driven 

Delta 

Delta-driven 

Target 
Hybrid Cycle 

Regulatory constraints & Safety 
requirements 

High Low High Middle Low Middle 

BA resource constraints High Low High Middle Middle Middle / High 

The degree of uncertainty Low High Middle Low High Middle 

Geographical Distribution Middle Low High Middle Low Middle 

Project duration Long-term Short-term Long-term Long-term 
Medium / Short-

term 
Long-term 

SDLC phase 
Inception / 

Elaboration 
Construction The entire cycle Maintenance 

Construction / 

Maintenance 
Construction 

Project Scale Big Small Big Any Middle Big 

Customer Involvement High Low High Middle Low High 

Change Ratio < 20% (Legacy) > 70% Any < 20% (Support) > 50% (Active) Any 

Analysts' professional maturity High Low High Middle Middle High 

Organizational type Product Startup GSD-Enterprise Product Outsourcing Any 

Methodology Waterfall Agile Unified Process Unified Process Agile Hybrid 

Documentation Use Objectives 

Knowledge 

preservation and 
compliance 

assurance 

Rapid change 

communication 
and task 

execution 

Alignment between 

development and 

compliance needs 

Efficient system 

maintenance with 

controlled evolution 

Incremental 

knowledge 
accumulation 

under constraints 

Balancing 

adaptability and 
knowledge 

integrity 

 

Conversely, in projects with significant time or resource constraints, incremental approaches to documenting 

changes (Delta-only) tend to dominate, as they enable a high pace of iteration. However, prolonged reliance on purely 

incremental documentation leads to fragmentation of system knowledge and gradual loss of a coherent understanding of 

system logic. 

In more complex organizational contexts, hybrid documentation models emerge. For globally distributed teams, a 

parallel approach of incremental changes and maintaining an up-to-date Target State is typical. During the maintenance 

phase, the Target-driven Delta approach is widely used, in which changes are recorded as incremental modifications 

linked to the existing Baseline. In outsourcing projects, a Delta-driven Target model is often observed, in which 

documentation evolves through the accumulation of changes and is consolidated only at key stages of system development. 

For teams with high Agile maturity, the Hybrid Cycle model is characteristic, combining incremental documentation with 

periodic revision of the system baseline. 

Thus, requirements change documentation approaches can be considered adaptive mechanisms for managing system 

knowledge, balancing the speed of iteration (Delta) and the manageability of the knowledge base (Baseline). The 

effectiveness of a selected approach depends on the analyst's ability to identify the project's dominant contextual factors: 

in highly regulated environments, priority is given to maintaining a consistent Target State, whereas in contexts with high 

market uncertainty, incremental Delta-based approaches prevail. 

A critical aspect of documentation management is the timely identification of the so-called degradation point – the 

moment at which the accumulated volume of incremental changes renders the current Baseline obsolete. Transitioning to 

consolidation or full revision of the Target State at this stage helps prevent degradation of architectural knowledge and 

ensures the manageability of complex software systems. 

Modern RCM increasingly relies on intelligent methods to overcome the limitations of fragmented documentation. 

As demonstrated in [47], ensuring requirements quality and, consequently, an effective development process requires the 

construction of a requirements architecture that supports traceability, completeness, and consistency. Achieving these 

quality criteria is particularly challenging under the Delta-only approach, as documenting only incremental changes 

without updating a comprehensive specification increases the risk of context loss. 

7. Conclusions  

The conducted literature review demonstrates that existing research in requirements engineering primarily focuses 

on change management processes, traceability, and the classification of change types. In contrast, the problem of 

systematically selecting approaches to requirements change documentation remains insufficiently formalized. It indicates 

a research gap: the lack of a unified perspective on documentation as a mechanism for managing knowledge of system 

evolution. 

The analysis of practical challenges faced by business analysts shows that key issues include loss of knowledge 

integrity, fragmentation of change-related information, and increasing complexity of maintaining a consistent 

requirements baseline. These challenges are largely driven by the absence of context-aware criteria for selecting 

documentation approaches. 

The study systematizes methods for documenting requirements changes. This study demonstrates that requirements 

change documentation cannot be reduced to a single universal approach but should be considered as an adaptive 
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mechanism for managing architectural knowledge under varying project conditions. 

The identification of contextual factors across four dimensions – Project Dimension, Environmental Dimension, 

Team & Resource Dimension, and Stakeholder Dimension – shows that the choice of documentation approach is 

determined by project context. Different combinations of these factors impose distinct requirements on the structure and 

completeness of documentation artifacts. 

The results of the empirical survey confirm a relationship between project context and applied documentation 

approaches: regulatory environments favor the Target State-oriented approach, whereas resource-constrained contexts 

favor the incremental Delta-based approach. 

Based on integrating theoretical and empirical results, a context-strategy matrix was developed to formalize the 

selection of documentation approaches. The proposed classification identifies six approaches and links them with 

contextual factors, offering a structured guideline for documentation decisions and a starting point for context-sensitive 

practice. Its practical utility is conditional on validation in settings beyond the Ukrainian IT sector from which the survey 

data were drawn. 

As a result, the context-oriented framework was developed, comprising three integrated components: the Baseline-

Delta-Target State conceptual model, the six-approach taxonomy, and the context-strategy selection matrix. 

The study results are limited by two factors. First, only practicing specialists from Ukraine participated in the survey. 

Second, statistically significant effects were found for two project context factors (methodology and company type); the 

remaining factors were identified through a literature review, including empirical studies and surveys conducted across 

various cultural and subject contexts. Future work should address each of these gaps through multi-country replication, 

observational studies, and expert validation of the taxonomy. Besides that, future research may explore automated support 

for documentation processes, including intelligent methods for traceability, change-impact analysis, and detecting 

knowledge degradation in complex systems. Advances in artificial intelligence technologies such as neural networks with 

self-attention mechanisms [48] and LLM-based impact analysis [49, 50] may impact the identified factors, particularly 

given the reduced effort required to update requirements, which will require a re-evaluation of the matrix as these tools 

mature and become more widely adopted by project teams. 
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