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As a member of the Service Science research community I assert that the key research 
challenge for Service Science is the development and validation of descriptive mathematical 
models of service systems.  Every science is founded on descriptive models, which give 
purpose to predictive models and which are the basis of prescriptive models.  Neither of the 
latter two modeling domains can be useful until there are valid, robust descriptive models of 
service systems. An unfortunate consequence of the emphasis on big data in recent years is 
distracting emphasis on predictive modeling. 
 
Research to date has revealed that the structure of the service system is best described by a 
hypernetwork or ecosystem of its components, which include Resources, Agents, Processes, 
Actors, Value, and Decisions.  Contexts, Roles, Access Rights and Governance provide 
characteristics of the processes that drive the evolution of the system.  However, very little 
progress has been made in describing through mathematical models the laws of motion of these 
systems. 
 
There are three key knowledge gaps in the modeling of service systems. 
1. Development of a modeling ontology 

Service science lacks a universal language for the basic modeling constructs of service 
systems and service system processes.  Researchers are not in agreement about the 
relationships between operant and operand properties of resources.  With the role of 
intelligent decision support systems and third-party mediators in service systems the 
distinction between Agents and Actors is essential to modeling the loci of intent and value in 
a service system.  Context is a concept that all service science researchers embrace as a 
fundamental condition of every service process, but a representation of context in terms of 
measurable parameters has eluded this research community.  These are but a few examples 
of the need for the development of an ontology for service modeling. 
 

2. An empirical investigation into the modeling of value 
Ironically, although all service science researchers agree that service is defined as the co-
creation of value, there is no common understanding of the definition of value.  Even 
individual researchers do not broach the imprecision and ambiguity of the term “value” by 
simply assuming that this dimension exists, is known to the service actors and guides their 
decision making.  However, common experience strongly suggests that value is transitory, 
stochastic, multi-dimensional and understood imprecisely by those who pursue it.  These 
observations challenge the conventional utility-theoretic approach of classical economics.  As 
value is the force behind all service, its precise definition must be a starting point for service 
science research. 
 

3. Generation of valid models for adaptive decision making by service agents 
Service processes transform resource inputs into resource outputs in ways that can be non-
linear, discrete, stochastic and non-stationary.  Agents (service providers, resource 
integrators, service recipients) pursue a trajectory through a network of service engagements 
through their decisions to engage or dis-engage from these processes.  These decisions 
must be made by agents who imprecisely and inaccurately understand the service 
propositions that a service system offers and, consequently adapt their decision-making as a 
service experience develops.  Hence, adaptive decision making under stochastic and fuzzy 
conditions is fundamental to the operation of a service system.  This domain of decision 
modeling in the context of service systems has received very little attention to date by service 
science research. 


