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Manufacturing_as_a_service:  
a service-oriented automation approach 









For each module we will have:

• A lecture; 

• A sub-lecture; 

• A discussion highlighting specifc topics.









Moodle e-disciplines



Schedule

1st. Position paper : 04/01 (not a joke) 

2nd. Position paper: 04/29 

3rd. Position paper: 05/21 

Final paper : 06/17



Lecture 1



Service appears in the Agricultural Revolution 
12.000 years ago.



18
50

Evolution of economy in US: The Managerial 
Revolution





Product dominant 

X 

Service Dominant

Jim Spohrer, IBM

Paul Maglio, UC Merced



If I4.0 is at the end of the tunel, what is on the way? 







S. Huang et al. « Industry 5.0 and Society 5.0—Comparison, complementation andco-evolution ». 
In : Journal of Manufacturing Systems (2022).





Just looking at the principal economies in the world

United States 

European Unity 

China









Toward a Service Theory
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"Service systems are dynamic configurations of people, 
technologies, organizations, and shared information that create 
and deliver value to customers,providers, and other stakeholders. 
They form a growing portion of the world economy and are 
becoming central to the way businesses, governments, families, 
and individuals work. Innovation, a term applied almost 
exclusively to technologies in the past, is increasingly used in 
relation to service systems."



Service is considered as a transformation process in 
which both the provider-side and the customer-side 
people participate interactively, applying relevant 
knowledge, skills, and experiences in order to co-
create mutual benefits for the service providers and 
their customers. Technically and socio-economically, 
the transformation process encompasses a series of 
service encounters that can be direct or indirect, 
consecutive or intermittent, physical or virtual, and 
brief or intensive. The value of the service depends 
on the socio-technical efficacy and effectiveness of all 
of the service encounters experienced throughout the 
service lifecycle.



Resuming its characteristics, 

• service implies automated processes to fit a modern 
approach ; 

• in its systemic view, service design should start composing 
viewpoints for the interaction between the service provider and 
contextual environment (customers included) ; 



• the beneficial service relies on a transaction between the 
service provider and service customer that takes into account the 
"automation bias"; 

• in a more abstract view, the provider is a service network (a 
service composed of service organizations and agents), and the 
consumer is also segmented as a network (including individuals).



The Automation Bias



Service is a transformation process in which provider and customer 
networks participate collaboratively, applying relevant knowledge, 
skills and experiences, and sharing resources to co-create mutual 
benefits from their coupling. Technically and socio-economically, the 
transformation process encompasses a series of service encounters 
that can be direct or indirect (including other components from the 
contextual environment), consecutive or intermittent, physical or 
virtual, and brief or intensive. The value of the service depends on the 
socio-technical efficacy and effectiveness and should fit what was 
previously established in the design phase







Single Arrangement

Service Federation



How to design service arrangements (federatiions)?



The functional-oriented approach



Organization and Production change

From I3.0 or lower

Toward I4.0 Evolution and agile innovation

Vertical and horizontal evolution demand radical and 
incremental innovations











Why service design needs 
knowledge more than 

functionality?





Given the application diversity, Service Science 
should provide a conceptual structure to 
services applied to any sector of the economy



Service Science 

Service 
Management and 
Engineering 

Ontological and conceptual 
descriptions

Design methods





Service arrangements should operate processes , 
eventually with hardware resouces of agents, and 
also deal with interactive transactions. That lead to 
the use of IT. 





The final frontier…

Services must be modeled as systems



Single service system

Service Federation System



 Systems engineering (SE) is 
a transdisciplinary approach 
and means to enable the 
realization of successful 
systems. Successful 
systems must satisfy the 
needs of their customers, 
users, and other 
stakeholders



INCOSE definition could sound abstract and obvious at 
a first glance. On the other hand, if it is difficult to reach 
a successful target in product dominant approaches (it 
is different for software and IT), it is even harder to have 
that to as a result of a trnsdisciplinary approach, dealing 
with a target tha is hybrid, mixing product and (IT-
enabled) service. 





In next sub-lecture we will in more practical aspects of 
service design methods and architectures, specially 
the agent-based architecutecture and its relation with 
topics of the transdisciplinary approach, as Artificial 
Intelligence and I4.0.   





Concluding today’s class… 

• Service is closely related to production and 
society and stands for 12.000 years; 

• The way it contributes evolves with 
production mode and strategy, and the 
Engineering methods follow;   

• Future I4.0, I5.0 and Society 5.0 will be 
strongly based on (automated) service



Concluding today’s class… 

• Therefore, it is a challenge design services on 
current transdisciplinary perspective, which 
demands new methods and approaches; 

• Goal-oriented is an alternative to introduce 
more knowledge on service design; 

• New methods should be flexible and adapt to 
intensive innovation;



In the next class, we will advance on the 
matching between service and systems 
design, introducing agent-based 
manufacturing and its closure on 
manufacturing_as_a_service.




