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Volvo Group 

Volvo 
Trucks 

Renault 
Trucks 

Mack  
Trucks 

UD Trucks Buses Construction 
Equipment 

Volvo Penta Volvo Aero Financial 
Services 

Volvo 3P 

Volvo Powertrain 

Volvo Parts 

Volvo Logistics 

Volvo Technology 

Volvo Information Technology 

Volvo Group Real Estate – Volvo Business Services 
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Global Development Process 
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VIT - Systems Engineering Services 
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Systems Engineering & Electrical Solution Area, Fredrik Berglund  

 Reduce time to market and further 

improve QDCF 

 Realize the benefits of lean processes in 

all operations 

 Common architecture, shared 

technologies and processes, i.e.  

– Reduce number of parts and optimize 

variants in production and aftermarket 

– Harmonize processes and solutions 

across BA/BUs 

– Secure processes and solutions 

according to needs of Asian market 

R&D efficiency is on the Volvo Group top agenda 
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Cost Pressures 

Regulatory Requirements 

System Complexity 

Multiple Brands 

Changing Technologies 

Large International organizations 

Internal efficiency 

Synergies 

Competitiveness 
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Systems Engineering context 

Large Global Organization 

 

 

 

Multiple Brands 

Variability 

 

Regulatory Requirements 

http://www.volvotrucks.com/
http://www.renault-trucks.com/
http://www.macktrucks.com/
http://www.udtrucks.com/
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Systems Engineering context 

Safety Standards 

 

ISO26262 “Functional Safety” 

 

90% of innovation from 

Embedded Software 

 

Source: Gartner 2009 

Increased development 

cost 
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Symptoms of poor SE in our development 
projects 

 Unstated or poorly written requirements in many scattered sources 
leading to confusion among stakeholders and solution providers. 

 Requirements accepted by project from any source they deem to be 
authoritative. 

 “Galloping” requirements creep 

 ... 

 ... 

 Inability to “prove” that the product meets the approved requirements 

 Tests what was built rather than what was expected 

 High levels of re-work throughout the project 

 



Volvo IT – PD Solution Unit 
Systems Engineering & Electrical Solution Area, Fredrik Berglund 

12 2011-06-16 

Systems Engineering is identified as a 
cornerstone for the Volvo Group 

 
 

On-going implementation programs within our PD organizations 
 

Culture 
Competencies 
Organizations 

Processes 
Methods 

IS/IT tools 
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Drivers and Challenges 

DRIVERS 

Increasing 
Product Complexity 

Global Development 
Projects 

Increasing 
customer, business and 

legislative demands 

Shortened 
Development Cycles 

CHALLENGES 

Providing holistic  
view throughout  

lifecycle 

Balancing  
Requirements, Design 

and Resources 

Reducing and  
mitigating risks 

(QDCF) 

SYSTEMS ENGINEERING 

Systems Engineering is an interdisciplinary 

approach and means to creating effective 

solutions to problems, and managing the 

technical complexity of the resulting 

development.  

Managing 
variability 
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Systems Engineering – Domain Map 
 

Product Feature and 

 Stakeholder Reqs 

Management 

Requirements 

Management 

Systems  

Architecture  

and Design 

Requirement 

Verification and  

Validation 

Capabilities 

• Identify System Stakeholders 

• Elicit Stakeholder Needs 

• Analyze and prioritize Stake-

holder Needs 

• Establish Stakeholder 

Requirements  

• Establish Long-term Stake-

holder Req./Feature 

Roadmap 

• Allocate Stakeholder 

Requirements on Projects 

• Validate stakeholder reqs 

with stakeholder needs

  

Capabilities 

• Defined Requirements 

Manager role 

• Establish system requirements 

• Allocate system requirements 

on internal structure 

• Balance system requirements 

with resources  

• Validate system requirements 

with stakeholder requirements 

• Ensure system requirement 

understanding for receiver 

• Obtain Commitment to 

Requirements 

• Ensure requirement cascading 

• Assess and Manage system 

requirements Changes  

• Virtual Verification 

• Physical Verification 

• Project Build  

Management 

• Integration  and  

verification planning 

• Risk Management 

• Develop alternatives/ 

robust concept 

selection 

Capabilities 

• Defined System Architect role  

• Establish Stakeholder 

Requirements 

• Establish Architectural Criteria 

• Define System Boundary and 

Scope 

• Internal Structure and 

Interfaces are Documented 

together with architectural rules 

• The System architecture is 

managed as a project work 

product 

• System Architectural 

Evaluations Performed 

• System Architecture Risks 

Managed  

Capabilities 

• Establish Traceability 

between system reqs and 

verification/validation descr.   

• Establish verification plan 

• Perform verification of 

systems requirements 

• The verification plan is 

managed as a work product 

• The verification result is 

managed as a work product 

• Analyze verification results 

• Follow-up system 

requirement fulfillment 

• Escalate verification issues 

towards requirements, 

architecture and design 

• Product Planning & 

Portfolio Mgmt 

• Technology Planning 

& Portfolio Mgmt • Project Management 
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Many problems in project portfolio execution have its 
source upstream 

Strategy 

Root causes, not optimal … 

… framework to build the top-

down as well as bottom-up 

strategy work upon 

… business strategy alignment 

such as market-, 

technology, competence-

strategies 
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Non existing segments global

”Business Critical””Business Critical””Business Critical”

”Platform Critical””Platform Critical””Platform Critical”

”Volume Critical””Volume Critical””Volume Critical”

Strategic vehicle 

specification

Strategic vehicle 

specification

Project Portfolio Execution 

Execution problems 

• Unclear Feature Roadmaps 

leading to missed 

opportunities in e.g. After 

Market 

• Too many parallel projects with 

mix of purposes relative our 

capacity. 

• Missed opportunities for 

synergies due to bad 

alignment of projects 

• Strategic, but under-funded 

projects vs. non-strategic, but 

well-funded projects 

Product Portfolio Planning 

Root causes, not optimal … 

… mix of projects in the portfolio 

… types of projects in portfolio  

… balance of risks posed by the 

projects in the portfolio 

… allocation of resources across 

the project portfolio 

… continuous alignment of 

projects with business goals 

throughout the execution 
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Project Pre-Requisites 

Product Requirements 
Architectural Design 

Detailed Design 

Integration 

Verification 

Implementation 

Validation 

How to view the world 

Segment ambitions and priorities 

Minimum internal efforts maximum 
external effects 

Supply the right competencies  
and technologies 

Secure portfolio execution 
Follow-Up 

Strategic ambitions 
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Product Requirements 
Architectural Design 

Detailed Design 

Integration 

Verification 

Implementation 
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How to view the world 

Segment ambitions and priorities 

Minimum internal efforts 

maximum external effects 
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and technologies 

Secure portfolio execution 
Follow-Up 

Strategic ambitions 
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Product Feature and Stakeholder Requirements 
Management (Business Planning) 

Tool Support 3RM 

Business Planning 

Product Planning 

Technology Planning 
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Requirements Management 

Prerequisites 

Getting all stakeholder to set  targets 

on the system in an early stage. 

Complete Offer 

Translate targets into verifiable CO  

reqs and secure agreements  

(balance), a process including  

stakeholders, solution providers,  

feature leaders and project leaders 

System development 

Translation of CO reqs to vehicle 

modules. 

Sub-system Development 

RM and V&V process for sub- 

systems (WP’s) 

Dimension RM 
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Systems Architecture and Design 
 

SystemWeaver ® 

Requirements 

Management 

Architecting Test and 

Integration 

Planning 

Test Reports 

and Analysis 

Change 

Management 

MBSE 

for 

EEE 
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Requirement Verification and Validation 
 

Final dev.
PCIG VG CSG CG DG FG FDCG IG

Pre-study Concept study Detailed dev.

Def. Dev Eval.

Freeze

DL0

Def. Dev Eval.

Freeze

DL1

Def. Dev Eval.

Freeze

DL2

Def. Dev Eval.

Freeze

DL3

Def. Dev Eval.

Freeze

DL4

Def. Dev Eval.

Freeze

DL5

Def. Dev Eval.

Freeze

DL6

Def. Dev Eval.

Freeze

DL7

Def. Dev Eval.

Freeze

DL8

Start of CO1

Global Development Process 

Development Loops 

(Integration Points) 

Verification Plan 

(feature/loop) 
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Recommendations 

 Secure commitment from top-management – and communicate the 
decision. Combine with challenge for the whole organisation… 

 Outline the gap between the current and the wanted state and generate 
a plan to bridge the gap  

 Choose your implementation pilot carefully, considering the nature of SE 
it must be a challenge in order to increase the organisations capability. If 
pilots worked, do some marketing. If not, show where & why it failed. 
Develop resolution plan. 

 Focus on creating an effect in the organisation (rather than functionality 
in a tool) and measure that effect. 

 Try to avoid “silver bullets” and focus on real perceived problems in the 
organisation. “People resist change when they do not understand why 
change is needed.” 

 Involve process stakeholders early and do not exclude the “opposition”. 
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Recommendations 

 Try to secure early success on some areas and communicate to 
organisation 

 Consider a roll-out plan that takes the implementation in several steps. 
However, it is crucial that the total SE vision is covered from the 
beginning. 

 Do not underestimate the need for coaching and education. 

 Although SE attracts engineers involve marketing and product planning 
in order to secure high quality targets as input for the SE process. 

 Do not over-estimate a RM/SE tool, there is a lot of work to be done 
before process excellence can be achieved. 

 Tying into internal and external process standards  
 (we need..., we deliver..., etc.) 

 Ensure compliance, don’t fall back onto old habits. People & 
organisations only change when incentive to do so exists. 
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Volvo Systems Engineering Network 

Systems 

Engineering  

Network 

Chief Project Managers 

SE Process Owners 

PD Process Owners 

Systems Architects 

Systems Engineers 

Feature Leaders 

PURPOSE 

- Exchange experiences 

- Develop common practices 

- Discuss future possibilities 

- Joint academic cooperation 

- Common benchmarks 

- Company visits 

... 
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The importance of persistence 

Ownership 

Training to create a cultural change 

Highlight early benefits (SE – long term benefits) 

 

SE Resources 

Supporting roles needs to be established 

Communication 
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It’s all about people... 

Questions...? 

Dr. Fredrik Berglund   
Volvo Information Technology  

Product Development Solution Unit  

Dept 9405, NAV4B 

SE-40508, Gothenburg, Sweden 

 

(  +46 31 323 16 14 (office/mobile) 

(  +46 76 553 16 14 (SMS)  

*  fredrik.berglund@volvo.com  


