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Organization

• Part 1:  description of STS design

– Are descriptions from leading journals reflected in STS 

practice?

– Are basic STS concepts an obstacle to greater adoption?

• Part 2:  could a work system approach help?

– Single system with human participants

– Assumption that typical business professionals should have 

a method that they can use themselves, with or without 

consultants and researchers

– Would a work system approach address STS design issues?



Mumford (2006)

• “The objective of socio-technical design has always 
been ‘the joint optimization of the social and 
technical systems.” …. “Relationships between the 
two systems, and between them and the outside 
environment, must also be carefully analysed. This 
approach led to the development of a complex 
method for analysing work systems, which went 
through a number of stages. Unit operations, or 
groups of tasks that fitted logically together into a 
discrete work activity, were first identified. Each of 
these unit operations was made the responsibility of 
a work group. Next, variances – problem areas where 
what did happen deviated from what should happen 
– were noted as areas for improved control by the 
work group. … All of these were to become the 
responsibility of the work group.” 



Stages of 

ETHICS 

Methodology

(Hirschheim and 

Klein, “Realizing 

Emancipatory 

Principles in IS 

Development,

MIS Quarterly, 1994



Social System vs. Technical System
(Bostrom and Heinen (1977) “A Sociotechnical Perspective -

Part 1: The Causes, MIS Quarterly, Sept. 1977)



Joint optimization of the social 

system and technical system?

• Boundaries of the social system?

• Boundaries of the technical system?

• Meaning of joint optimization?



Is “task” social or 

technical?

• An automated business process is technical

• What about 

– a largely manual, communication-intensive business 

process ?

– a service process that requires customer participation?

– coordination and articulation work?

– undocumented steps?

– improvisation and workarounds?



Is “structure” social 

or technical?

• “Structure-in-practice” is a reflection of tasks 

(which are viewed as technical)

• More than boxes in an organization chart

• Increasingly constrained and even controlled 

by capabilities and limitations of technologies 

such as ERP and networks.



Are “people” social 

or technical?

• Longstanding problems with poor 

communication and collaboration between 

business professionals and IT specialists



Is “technology” 

social or technical?

• Social aspects of smart phone technology and 

other collaboration/ coordiantion technologies

• Social aspects of acceptance and use of new 

hardware/software configurations

• BYOD (bring your own device):   social or 

technical?



Is “information” 

social or technical?

• Information stored in computerized databases 

may seem technical

• Other information is highly social: 

commitments, conversations, organizational 

memory, culture, etc.



Are “product/services” 

social or technical?

• Many services are largely social.

• Some products seem largely technical

• Many product/services combine social and 

technical aspects



Joint optimization of social system 

and technical system?

• Social and technical systems overlap 

substantially.

• It is difficult to separate the social from the 

technical.

• Does the term joint optimization mean 

anything under those circumstances?

– If so, what is the definition of joint optimization 

under those circumstances?



Questions for STS Practitioners

• Reality and understandability of the separation between 
the social system and technical system?

• Reality and understandability of joint optimization?

– Different from “satisficing” (Simon) ?

– Different from negotiations and /or negotiated truce? 

• Relevance in green field situations, major reorganizations 
with new participants?

• Relevance as “agile methods” are increasingly accepted?

• Relevance for implementations of enterprise software 
(ERP) that addresses corporate-level issues, not 
necessarily local issues?

• Ability to teach real STS design to typical business 
professionals?



Examples of Work Systems

Calculating rates for 

insurance renewals

Managing software 

development projects

Acquiring clients at a 

professional service firm

Receiving materials at a 

large warehouse

Approving real estate loan 

applications

Planning and dispatching 

trucking services

Performing pre-

employment background 

checks 

Performing financial 

planning for wealthy 

individuals

Scheduling and tracking 

health service 

appointments

Operating an engineering 

call center

Purchasing advertising 

services 

Determining salary 

increases

Collecting and reporting 

sales data for a 

wholesaler

Planning for outages in 

key real time information 

systems

Invoicing for construction 

work

(from analyses by employed MBA students)



Work System Theory (WST)

• Basically:  Look at situations as though the topic 

is a work system that needs to be improved.

-------------------------------------------------

• Definition of work system

• Work system framework

• Work system life cycle model



Definition of Work System

• A system in which human participants and/or 
machines perform processes and activities 
using information, technology, and other 
resources to produce products/services for 
internal or external customers.

• Sociotechnical by default, but may be totally 
automated.

• Typically uses IT but is not an IT system.

• More than just a business process.



Special Cases of Work System

• Information system

• Project

• Supply chain     

• E-commerce 

• Service system  

• Totally automated work system



Work System Framework 
(static view – assuming some on-going adaptation)



Work System Life Cycle Model
(iterations include planned and emergent change) 

Initiation

Implementation Development

Operation & 

Maintenance



Work System Method

• Apply WST

– Identify the smallest work system that presents an 
important problem or opportunity

– Summarize and evaluate the “as is” work system

– Analyze structure and performance as deeply as 
appropriate

– Recommend a “to be” work system

– Explain advantages of the improved version.

• Different versions for different purposes

• Include any aspects of Six Sigma or other tools 
that are useful in the situation.



Work System Snapshot – a Basic Tool



Relevant Extensions of WST

• Work system principles

• Work system design spaces

– Various sets of typical design variables and design 
criteria

• Work system metamodel

– Work system framework in more detail

• Theory of workarounds

– Focusing on a key source of emergent change in the 
work system life cycle

• Operational view of service systems

– Seeing work systems as service systems



Work System Principles



Work System Design Spaces

• Work system principles

• Possibilities for change in a work system

• Work system characteristics

• Generic subsystem types within a work system

• Typical risks and obstacles

• Interactions with other work systems

• Locations for information and knowledge

• Design dimensions for products/services



Possibilities 

for Change



Work System 

Metamodel

(reinterprets and extends 

concepts in the work 

system framework)



Theory of Workarounds



Possible benefits of seeing sociotechnical 

systems through a work system lens

• Sociotechnical work systems will be more 

understandable.

• Systems analysis and design is more likely to 

reflect business realities

• Humanist values are more likely to be 

recognized in IS development



Sociotechnical work systems will be 

more understandable.

• More practical model 

– one system to be improved

– instead of two overlapping systems to  be optimized 

jointly

• Organized approach to business topics

– Internal and external issues

• Possible use without consultants or researchers



Systems analysis and design is more 

likely to reflect business realities.

• Customers – at the top of the work system framework, 
may be participants

• Service systems, co-production of services

• Product/services are part of the picture

• Trans-organizational work systems

• Transience and organizational flux

• Processes and activities – partially automated or 
controlled by software

• Outsourcing

• Workarounds and noncompliance

• Participants – part of the work system



Humanist values are more likely to be 

recognized in IS development.

• “Empowerment” of anyone to think about 

work systems in an organized way

– Not just consultants and IT specialists

• A step toward communication and 

collaboration – because anyone can use the 

approach


