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Abstract: This paper explores the advancements of 

Automotive SPICE (ASPICE) 4.0, a critical framework 

for enhancing software development processes in the 

automotive industry. With vehicles increasingly relying 

on complex software systems, ASPICE provides a 

structured model for assessing, improving, and 

sustaining software quality, reliability, and safety. This 

paper highlights the significant updates such as new 

process groups for Machine Learning and Hardware 

Engineering, refined validation processes, and changes 

in base and generic practices. The impact of these 

updates on the industry includes enhanced scope, 

simplified documentation, reduced complexity, and a 

shift in focus from work products to information items. 

Additionally, it discusses the challenges of 

implementing it and also anticipates future 

developments, including enhanced cybersecurity, 

integration with Agile and DevOps methodologies, and 

sustainability considerations. It also underscores the 

importance of ASPICE 4.0 in advancing automotive 

software development and maintaining industry 

standards amidst evolving technological demands. 
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1. INTRODUCTION 

Automotive SPICE (Software Process Improvement 

and Capability Determination) serves as a 

fundamental framework in the automotive industry, 

aimed at enhancing software development processes. 

As vehicles get increasingly more complex with 

advanced software integration, ensuring the 

reliability, safety, and quality of this software is 

crucial. To meet these need ASPICE provides a 

methodical way to assess, improve, and sustain 

software development practices specifically designed 

for automotive applications. While SPICE provides a 

general framework for assessing and improving 

software processes across various industries, 

ASPICE adapts this framework to meet the unique 

demands of the automotive sector, including 

stringent safety, reliability, and regulatory standards 

[3]. By focusing on the specific needs of automotive 

software development, ASPICE enables 

organizations to achieve higher standards in their 

software processes, resulting in improved quality and 

performance in automotive applications. It offers a 

standardized model for automotive manufacturers, 

suppliers, and stakeholders to evaluate their software 

development capabilities, identify areas for 

improvement, and implement best practices aligned 

with industry standards [4]. The model is divided into 

several process categories, covering various aspects 

of development such as project management, system 

engineering, software engineering, and 

organizational support.  Each process is defined with 

specific objectives and activities, allowing for 

detailed assessments of process performance and 

maturity. By implementing ASPICE, organizations 

can systematically enhance their software 

development processes, mitigate risks, and ensure 

compliance with industry regulations and customer 

expectations. The rest of this paper is organized as 

follows. Section 1 provide an overview about 

ASPICE. Section 2 describes about the history and 

background about ASPICE. Section 3 introduces the 

recent changes in ASPICE 4.0 version in detail. The 

Section 4 describes the impact of the changes on the 

industry. Section 5 provides the challenges involved. 

Section 6 is about the potential future developments 

in ASPICE, and we conclude the paper in Section 7. 

 

2. HISTORY AND BACKGROUND 

Automotive SPICE (ASPICE) has evolved 

significantly through various versions, each 

enhancing and refining the framework to better meet 

the specific needs of the automotive industry. The 

initial version, ASPICE 1.0, was introduced in 2005, 

adapting ISO/IEC 15504 for automotive use. It 

introduced structured process areas and capability 

levels to align software development with industry-

specific requirements and standards. ASPICE 2.0, 

released in 2015, This version was a response to the 

increasing complexity and safety requirements of 

automotive systems, particularly emphasizing 
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alignment with ISO 26262 (Functional Safety) and 

enhancing process assessment models, introducing 

new areas to address industry complexities and safety 

requirements. ASPICE 3.0, launched in 2015, further 

refined process capability and assessment criteria 

based on industry feedback. It aimed to improve 

accuracy in evaluating software development 

practices, integrating insights for continuous 

improvement. This version also embraced Agile and 

DevOps for enhanced efficiency and adaptability. 

ASPICE 3.1, released in 2017, refined process 

models and assessment guidelines to enhance 

coherence and consistency [2]. It provided clearer 

guidance for automotive software development by 

addressing ambiguities and incorporated 

considerations for cybersecurity and connected 

vehicle technologies, reflecting current industry 

trends and advancements. ASPICE 4.0, released on 

November 29, 2023, features new process groups for 

Machine Learning and Hardware Engineering, 

revised validation processes, updated generic 

practices, and a new training program for assessors, 

enhancing alignment with modern automotive 

development standards.  

 

3. RECENT UPDATES IN ASPICE 4.0 

The latest version ASPICE 4.0 introduces several 

significant updates and enhancements. It has 

expanded scope by introducing a new validation 

process and new process groups for Machine 

Learning Engineering and Hardware Engineering, 

addressing the entire mechatronic development 

process. Apart from that some process areas were not 

included into ASPICE 4.0 [5]. Also, some changes 

were made to the Base Practices of few processes as 

well as changes were made to the Generic Practices. 

Additionally, the assessment criteria have been 

revised to provide a more rigorous evaluation of 

process effectiveness. Updated guidelines offer best 

practices to help organizations implement these 

changes efficiently. Below is the detailed breakdown 

of the updates made in ASPICE 4.0. 

 

a) Structural Changes: 

ASPICE 4.0 introduces new process groups, and 

removes several process areas to streamline the 

model and focus on relevant processes. 

• A new process group for machine learning 

engineering (MLE) is included to address the specific 

needs of integrating machine learning in automotive 

systems. This addition ensures that processes are in 

place for the development, validation, and integration 

of machine learning models. 

• Similarly, a new process group for hardware 

engineering (HWE) is also included to cover the 

processes related to hardware development and its 

integration into the overall system. 
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Figure 1: ASPICE 4.0 Process Reference Model 

 

• Several process areas have been removed in 

ASPICE 4.0. Specifically, ACQ.3 (Contract 

Agreement), ACQ.11-15 (various supplier-related 

processes), SUP.2 (Verification), SUP.4 (Joint 

Review), SUP.7 (Documentation), and SPL.1 

(Supplier Tendering) are no longer part of the model. 

This reduction simplifies the model and focuses on 

more relevant processes. 

 

b) Changes to Generic Practices: 

Standardized strategy documents at Capability Level 

2 and aligns terminology with industry standards. 

• Previously, some strategy documents were 

required at Capability Level (CL) 1 and some at CL 

2. ASPICE 4.0 standardizes this by requiring all 

strategy documents only from CL 2. This change 

reflects the managerial focus of CL 2, while CL 1 

remains focused on process execution. 

• The terminology in ASPICE 4.0 has been 

aligned with other industry standards to avoid 

misunderstandings and ensure clarity across different 

standards and guidelines. This standardization aims 

to make the model more universally understandable 

and applicable. 

 

c) Changes to Base Practices: 

ASPICE 4.0 involves various changes to Base 

Practices. 

• ASPICE v3.1 which had 32 processes with 

127 BPs while ASPICE v4.0 has 32 processes with 

97 BPs. There is quite significant reduction of BPs in 

the processes SYS.3, SYS.4, SWE.2 and SWE.3 

• BPs for traceability and consistency have 

been merged into a single BP for all the engineering 

and verification processes. 

• No separate BP is included for evaluate 

alternative architectures, instead the chosen 

architecture must be justified through the BP 

specified for analysing the architecture for the 

processes related to architectural design for system, 

software, and hardware. 

• No separate BP is included for verification 

criteria, which is now included in the defined 

characteristics for requirements, and which will be 

justified through the BP designated for specifying the 

requirements for system, software, and hardware. 

• The contents of the previous strategy BPs 

have been moved to other BPs and to GP2.1.1 

• BP to Evaluate software detailed design has 

been removed from Software Detailed Design and 

Unit Construction (SWE.3) Process. 

 

d) Focus on Information Items: 

ASPICE 4.0 emphasizes "Information Items" over 

work products, simplifying assessments, and 

provides clear mappings for consistent process 

outcome evaluations. 

• ASPICE 4.0 shifts its focus from concrete 

work products to “Information Items.” These items 

represent the main results of processes and serve as 

direct indicators of process outcomes. This approach 

simplifies the assessment by focusing on what is 

actually produced rather than the format of the 

documentation. 

• New tables have been developed to relate 

Base Practices and Information Items to their 

respective Process Outcomes. This mapping provides 

clearer guidance on what needs to be assessed and 

ensures consistency in evaluations. 
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4. IMPACT OF THE UPDATES ON THE 

INDUSTRY 

 

a) Enhanced Scope and Comprehensive 

Development Coverage:  

Enhanced scope and comprehensive development 

coverage ensure thorough oversight and inclusion of 

all relevant aspects. 

• By including models for Machine Learning 

Engineering (MLE) and Hardware Engineering 

(HWE), ASPICE 4.0 better accommodates the latest 

advancements in automotive technology. This helps 

organizations integrate AI and advanced hardware 

components seamlessly into their systems, fostering 

innovation and improving the robustness of 

automotive products. 

• The new validation processes and 

assessment scopes provide a more comprehensive 

view of the development lifecycle, ensuring that all 

aspects of mechatronic systems are adequately 

covered. This holistic approach helps in maintaining 

consistency and quality across the entire 

development process. 

 

b) Simplified Documentation Requirements: 

Simplified documentation requirements streamline 

the process, making it easier for suppliers to meet 

necessary standards and regulations efficiently. 

• By standardizing the requirement for 

strategy documents at Capability Level 2, ASPICE 

4.0 reduces the administrative burden on 

organizations. This allows teams to focus more on 

executing and managing processes rather than on 

extensive documentation. 

• The alignment of terminology with other 

standards reduces ambiguities and ensures that all 

stakeholders have a common understanding of the 

requirements. This leads to fewer misinterpretations 

and more consistent implementation of processes. 

 

c) Reduction of the Complexity: 

Reduction of complexity simplifies processes and 

requirements, making it easier to manage 

compliance. 

• The reduction in the number of Base 

Practices (BPs) from 127 to 97 suggests a move 

towards more streamlined and efficient processes. 

This could lead to a reduction in complexity and 

potentially lower the overhead for compliance, 

making it easier for organizations to adhere to the 

standard. 

• The merging of BPs for traceability and 

consistency into a single BP is expected to simplify 

the requirements for maintaining these aspects across 

engineering and verification processes. This could 

improve the manageability of complex development 

processes and enhance the overall quality of the 

development lifecycle. 

• The elimination of a separate BP for 

evaluating alternative architectures means that the 

justification for the chosen architecture will be more 

integrated with the analysis process. This could 

encourage more rigorous justification of design 

decisions and potentially lead to more robust 

architectural choices. 

• Including verification criteria within the 

defined characteristics for requirements may 

streamline the verification process and ensure that 

criteria are considered early in the requirements 

specification phase. This could lead to better-aligned 

development and verification efforts, reducing the 

risk of late-stage issues. 

• Moving the contents of previous strategy 

BPs to other BPs and to GP2.1.1 might distribute 

strategic considerations more evenly throughout the 

development process. This could foster a more 

holistic approach to strategy within the development 

lifecycle. 

• Removing the BP for evaluating software 

detailed design from the SWE.3 process might focus 

verification efforts on other aspects of software unit 

quality. This could lead to a more targeted 

verification process, although it may also require 

teams to adapt their current practices to align with the 

new standard. 

 

d) Focus on Information Items: 

Information items deliver more transparent 

indicators of process results, simplifying the 

processes. 

• The shift from work products to information 

items simplifies the assessment process, focusing on 

the main results rather than the format of 

documentation. This change enhances the efficiency 

of assessments and allows for quicker identification 

of compliance and improvement areas. 

• The detailed mapping of Base Practices to 

Information Items provides clearer indicators of 

process outcomes, making it easier for organizations 

to demonstrate compliance and for assessors to 

evaluate performance. 

 

e) Industry Adaptation and Readiness: 
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The implementation of ASPICE 4.0 requires 

organizations to adapt to new processes and training 

requirements. However, the benefits of a more 

comprehensive, streamlined, and modern approach 

to automotive development processes outweigh the 

initial adaptation efforts. Organizations that embrace 

these updates will likely see improvements in product 

quality, process efficiency, and overall 

competitiveness in the automotive market. 
 

5. CHALLENGES 
 

Implementing the recent updates in ASPICE 4.0 

presents several challenges that require careful 

consideration and strategic approaches for successful 

integration. One critical challenge is aligning 

existing processes with new ASPICE 4.0 

requirements, which often involves conducting a 

comprehensive gap analysis to identify discrepancies 

and developing an action plan for incremental 

implementation. Resource allocation, including time 

and personnel, poses another significant hurdle, 

necessitating prioritization of critical updates and 

forming cross-functional teams to optimize expertise 

and effort.  Sustaining continuous improvement 

involves regular assessments to monitor progress and 

identify improvement areas. Establishing feedback 

mechanisms captures valuable insights from team 

members and stakeholders, driving ongoing 

enhancements and ensuring the organization remains 

adaptive to new requirements and opportunities. 

Ensuring suppliers comply with new ASPICE 4.0 

requirements can be challenging. To address this, 

provide training and resources to help them 

understand the standards. Foster collaboration and 

conduct regular audits to ensure they implement and 

follow the requirements correctly. Technical 

challenges in tool integration demand thorough 

assessment of existing tools and close collaboration 

with vendors to ensure compatibility and support. 

Cost management strategies include conducting cost-

benefit analyses and prudent budget allocation to 

justify and monitor investments in ASPICE 4.0 

updates. Finally, adapting to evolving standards 

mandates ongoing professional development and 

proactive monitoring to anticipate and integrate 

upcoming changes effectively. These strategies 

collectively aim to navigate the complexities of 

ASPICE 4.0 implementation, ensuring adherence to 

standards while enhancing overall process efficiency 

and quality in automotive software development.   
 

6. POTENTIAL FUTURE DEVELOPMENTS IN 

ASPICE 

As the automotive industry evolves, Automotive 

SPICE (ASPICE) must adapt to new software 

engineering trends. A major focus is enhanced 

cybersecurity due to the rise of connected and 

autonomous vehicles, with future ASPICE versions 

expected to align with ISO/SAE 21434 for 

comprehensive cyber threat protection. ASPICE is 

also likely to support Agile and DevOps 

methodologies, integrating processes for continuous 

integration, deployment, and automated testing. 

Ensuring functional safety remains crucial, 

prompting deeper integration with ISO 26262 for 

refined safety analysis and risk management. 

Sustainability trends suggest future ASPICE 

guidelines for green software engineering and 

lifecycle assessments. Aligning with standards like 

AUTOSAR and harmonizing with other frameworks 

will facilitate seamless integration of diverse 

systems. Additionally, new processes for big data 

management and robust data governance will address 

privacy, security, and compliance. These 

advancements ensure ASPICE remains relevant, 

enhancing the quality, security, and sustainability of 

automotive software in a rapidly advancing industry. 

 

7. CONCLUSION 

In conclusion, this paper extensively analyses the 

updates introduced in the ASPICE 4.0 as compared 

to the previous version ASPICE 3.1 and its impact on 

the industry. It outlines about the challenges 

anticipated for the industry and the stakeholders. 

Furthermore, it explores about the potential avenues 

for future enhancements in the ASPICE process 

assessment model, aiming to foster ongoing 

development and alignment with evolving industry 

needs. 

 

8. ACKNOWLEDGEMENT 

We would like to express our special thanks to 

Magna Electronics India Management for providing 

us an opportunity to work and involving us in SE 

activities and ASPICE Process related activities. 

Also, we would like to extend our gratitude for 

internal panel of reviewers. 

 

9. REFERENCES 

[1] ASPICE PAM v4.0 Handbook (Automotive 

SPICE "Process Reference Model, Process 

Assessment Model Version 4.0 " – VDA 

QMC 2023).  



© August 2024 | IJIRT | Volume 11 Issue 3 | ISSN: 2349-6002 

 

IJIRT 167479   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY   1792 

[2] ASPICE PAM v3.1 Handbook (Automotive 

SPICE "Process Reference Model, Process 

Assessment Model Version 3.1"- VDA QMC 

2017).   

[3] ASPICE Details - Link1-

https://www.kuglermaag.com/aspice4/ 

[4] ASPICE Details - Link2 -

https://www.methodpark.com/news-

details/automotive-spice-v40-available-now-

827.html. 

[5] ASPICE Details - Link3 –

https://www.invensity.com/2023/09/04/aspic

e-4-0-ensure-modern-automotive-

development-processes/. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.kuglermaag.com/aspice4/
https://www.methodpark.com/news-details/automotive-spice-v40-available-now-827.html
https://www.methodpark.com/news-details/automotive-spice-v40-available-now-827.html
https://www.methodpark.com/news-details/automotive-spice-v40-available-now-827.html
https://www.invensity.com/2023/09/04/aspice-4-0-ensure-modern-automotive-development-processes/
https://www.invensity.com/2023/09/04/aspice-4-0-ensure-modern-automotive-development-processes/
https://www.invensity.com/2023/09/04/aspice-4-0-ensure-modern-automotive-development-processes/

