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Abstract 
In the past, left to themselves, private sector companies have developed the field of operations 
management using a Goods-Dominant Logic (GDL). These developments were adapted by the public 
sector as a means to improve their service delivery. This has predominantly led to a Goods-Dominant 
Logic in the approach to governance in Public Sector Organisations (PSO’s). However, in the pursuit of 
equality of opportunity, it is the responsibility of a PSO to provide an array of services to users 
irrespective of their access to resources, capabilities and skills. To this end, it is necessary for PSO’s to 
transition to a Service-Dominant Logic (SDL). The transition of Public Service Organisations to a SDL 
promotes a bottom-up approach to delivering services to users. Academics of SDL have concluded that 
the way forward is to co-create value between service provider and customer. The literature review has 
identified that the field of public service management is lacking in being able to define value. Currently, 
the concept of value in Public Service Organisations is monitored conceptually and explained vaguely. 
This thesis adapts that the concept of value creation in a system is a result of the innovation within it. 
Value creation for the service provider and user is the result of innovating from these respective 
perspectives. The literature review makes the case that for the formal acceptance of innovation in PSO’s 
a stakeholder inclusive, systemic, structured and function oriented methodology of innovation is 
necessary. The literature review outlines that the innovation approach used by SAVE International, 
referred to as the ‘Value Methodology’ (VM), satisfies all the prerequisites necessary to accept an 
innovation approach for PSO’s. Through the functional representation of a system from the perspective 
of the service provider and the user, PSO’s can begin to create value within the organisation and co-
create value with its users. 

To explain how the Value Methodology can be employed by PSO’s illustrative case study of a Public 
Transport Organisation, Bangalore Metropolitan Transport Corporation (BMTC) is used as the research 
approach. Using functions, the case study successfully represents the public transport system from the 
perspective of the service provider and service user. Data collection was done through one-on-one 
interviews with Subject Matter Experts. This paper intends to share the first steps to engage PSO’s with 
the Value Methodology approach and begin to create value through innovation. 
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Introduction 

Outline 
On the 23rd of June, 2018, while moderating a debate between Jordan B Peterson and Sam Harris at the 
Orpheum Theatre in Vancouver, Bret Weinstein began by saying 

“We are existing in a moment where all of the systems that have helped us make sense 
are breaking down, the university systems are breaking down, journalism is breaking 
down and at that same moment we have a network of people who are trying to make 
sense in an alternative way”. 

This statement resounds with the intention of this study. It has proven to be difficult to create value 
within Public Service systems within a Service Dominant Logic; this thesis proposes an agenda for the 
creation of value through innovation. 

The approach draws from the sociological theory of functionalism. According to functionalism, society is 
a system of interconnected parts that work together in harmony to maintain a state of balance and 
social equilibrium for the whole (Schacht, Knox, & Mooney, 2007). Based on this theory, the systems of 
various Public Service Organisations (PSO’s) contributes important functions for society. In turn, the 
system’s of each PSO is made up of different parts that serve particular functions for the organisation. 

It is the intention of this thesis to understand a PSO from a functionalist perspective and take the first 
steps to creating value through innovation using the Value Methodology as outlined by SAVE 
International. 

The literature review identifies that service management as practiced by a PSO is largely dependent on 
their approach to public service reform; that existing public service governance is predominantly 
motivated by a Goods-Dominant Logic; and that there is a need to transition to a Service-Dominant 
Logic. As it stands, the academics of Service-Dominant Logic acknowledge that it is necessary for a PSO 
to co-create value with its users but have been unable to satisfactorily define and measure value 
(Verleye, Jaakkola, Hodgkinson, Jun, Odekerken-Schröder, & Quist, 2017). 

This thesis operates on premise that value can be created through innovation. Without Value creation, 
there just isn’t a way to call something an innovation (Stauffer, Climbing Innovation’s Value Creation 
Curve, 2016b). One of the most influential economists of the 20th century, Joseph A. Schumpeter 
understood the term ’innovation’ as a product, a process and as organizational changes which do not 
have to arise from new scientific discoveries, but which may combine already existing technologies or 
their applications in a new context making it ‘a kind of creative act in economics, requiring a business 
attitude’ (Žižlavsk, 2013). For the purpose of this thesis, innovation will refer to Schumpeter’s 
understanding of the term. 

Innovation in a public sector context has been defined as the ‘creation and implementation of new 
processes, products, services and methods of delivery which result in significant improvements in the 
efficiency, effectiveness or quality of outcomes’ (Mulgan & Albury, 2003). However, for formal 
acceptance of innovation within a public service system it is necessary to have structured methodology 
that can incorporate the context of various PSO’s (Blocha & Bugge, 2013). The contribution of this thesis 
is to bridge the gap between value creation and innovation in the public service sector by proposing the 
use of SAVE International’s Value Methodology (VM) as an innovation tool for value creation. Through 
the VM PSO’s can begin to create value by innovating for the service provider and the user. VM is a 
stakeholder inclusive, methodological, function-oriented, systems approach to innovation. The need for 
these qualities in an innovation approach for PSO’s is highlighted within the literature review. 
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At the heart of VM is the functional representation of a system using the analytical diagramming tool, 
FAST Diagrams. This thesis aims to shape the first steps to equip PSO’s with an approach to Value 
creation through innovation using an illustrative Case study approach. Case based research has been 
selected as the research method since it is particularly useful in the development of a new theory and 
has high validity with practitioners (Voss, Tsikriktsis, & Frohlich, 2002). The case study involves the 
development of Function Analysis Systems Technique (FAST) Diagrams through interviews with Subject 
Matter Experts (SME) from two perspectives, 

 Technical FAST Diagram – From the perspective of the service provider 

 Customer Oriented FAST Diagram – From the perspective of the service user 

The development of these FAST Diagrams follows the methodology as laid out by SAVE International & 
Miles Value Foundation in the book, Function Analysis Guide (2016) to systemically define, classify and 
organize functions from the above mentioned perspectives. By capturing the functions associated with 
these perspectives an environment for innovation is stimulated and the way forward for value co-
creation within a Service-Dominant Logic is outlined. 

Within modern society, a Public Transport Authority provides the public service of transportation and as 
such it is a PSO. The Public Transport Authority of Bangalore City, BMTC (Bangalore Metropolitan 
Transport Corporation) has been selected as the model PSO and is the target of the case study. 

The limitations of this study and the way forward for the Value Methodology in Public Service 
Management is outlined under areas of future research. 

Research Questions 
Public Service Organisations have largely been guided by a Goods Dominant Logic where value is created 
exclusively by the service provider. Recently however, there has been a need to transition to a Service 
Dominant Logic (SDL) in which value is co-created by the service provider and customer. Within a SDL it 
is necessary to understand how value is created in the service sector (Verleye, Jaakkola, Hodgkinson, 
Jun, Odekerken-Schröder, & Quist, 2017).  

The notion of value creation in the customer’s sphere and the concept of value for customers as value-
in-use have become topics for international discussion in a service context in the current decade, the 
existence and meaning of value-in-use both for goods and services are by no means new topics in the 
service marketing literature (Grönroos, 2008). Though academics of public service management have 
been ahead of the public services industry, they been unable to define and create value. 

Through its Value Methodology, SAVE International has been able to systematically create value through 
innovation for more than 50 years. This thesis is intent on bridging the gap between value and 
innovation in Public Services through the use of the Value Methodology. 

This leads to the main research question for this thesis, 

Main Research question: 

 Can the Value Methodology be used to create value through innovation in public service 
organisations? 

To answer this question, the literature review will theoretically make a case for the use of VM in PSO’s 
and through an illustrative case study outline the first steps to engaging PSO’s in systemic innovation 
using the FAST Diagram. Making a FAST diagram to show the existing way of doing something with 
current tasks and activities is essential in order to price it (Parker, 2018). By creating the FAST Diagrams, 
it is possible to better understand the system from the perspective of service provider (PSO) and 
customer. Additionally, it paves a road to the realisation of value co-creation. 
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A PSO, specifically a Public Transport Organisation (BMTC), is considered as the subject of the case study 
to demonstrate how function analysis will lead to innovation and in-turn, value creation. 

To aptly answer this research question, this thesis will address the following sub-questions, 

The sub-questions: 

Using a qualitative analysis of the existing literature, this thesis will discuss the following points 

 What is the need for a Public Transport Organisation to move from a Goods-Dominant Logic to a 
Service Dominant Logic? 

 What is Value Creation in Service Dominant Logic? 

 How can Innovation lead to Value Creation? 

 How is the SAVE International Value Methodology suited to cater to innovation needs in Public 
Service Organisations? 

Scope 
There are two main drivers stimulating innovation in Transport (Institute for Prospective Technological 
Studies-JRC, 2012): 

1. The ambition to increase the range and improve the quality of transportation equipment and 
services – and to simultaneously add flexibility and reduce costs in the production processes. 

2. Regulatory and fiscal policies steer innovation efforts by stimulating the rapid adoption of 
innovative technologies (knowledge integration) and significant market transformations. 

This thesis is motivated by the first of these drivers, to improve the quality of transport and reduce costs 
by providing a stakeholder inclusive, methodological, function oriented approach to systemic 
incremental innovations. Wherever quality problems exist, it may mean that the functions involved are 
not being secured in a suitable manner, providing an opportunity for the application of the Value 
Methodology (Miles L. D., 1962). 

The scope of this thesis is three-fold: 

 The need for public services to move to a Service-Dominant Logic is theoretically explained. 

 The role of the Value Methodology in promoting innovation and in turn pave the way for value 
creation in PSO’s from the perspectives of service provider and service user is outlined. 

 The development of a Technical (service provider) and Customer Oriented (service user) FAST 
Diagram to represent a Public Transport Authority. The FAST Diagrams will serve as a functional 
layout of the public transport system. The Public Transport Authority will serve as a model 
Public Service Organisation. 

Objectives 
Hodgkinson et. al. (2017) explain that it is necessary for PSO’s to move from a Goods-Dominant Logic 
(GDL) to a Service Dominant Logic (SDL). The objective of this study is to create a SDL approach that 
PSO’s can employ to generate value through innovation from the perspective of the service provider and 
service user. 

Through this thesis a case is made for Value creation in a model PSO (Public Transport Authority) as a 
way forward for other Transport Authorities and Public Services to transition to an innovation oriented 
SDL. 

To explain this approach, a case study research method is employed since it particularly suitable for 
developing new theory and ideas and has high validity with practitioners (Voss, Tsikriktsis, & Frohlich, 
2002). Though the case study is conducted on a Public Transport Authority, the approach is explained 
such that it can be replicated by any Public Service Organisation. 
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While there are various approaches to improving operational and customer value ( (Hazlett, McAdam, & 
Walker, 2013), (Mbecke, 2014)) the lack of a function oriented approach to value creation has also 
prompted this research question. As such, it is the objective of this thesis to introduce the Value 
methodology as an approach to value creation through innovation for Public Service Organisations. 

Method 
The research was conducted as integrative literature review and an illustrative case study method. 

The Integrative research technique enabled, 

1. An understanding of the present context of public service management 
2. Identification of areas that demanded action 
3. Promoted a theoretical understanding of how these areas of action can be improved upon using 

SAVE International’s Value Methodology, and 
4. Outlined further research on how this approach to public service management can be carried 

on. 

The illustrative case study on the Function Analysis tool was used with the intention to, 

1. Introduce the reader to the Value Methodology approach to innovation. 
2. Promote the internal validity by conducting interviews with Subject Matter Experts (SME) and 

following the SAVE International prescribed Value Methodology. 
3. Promote external validity by recording the interviews and theoretically detailing the SAVE 

International prescribed Value Methodology. 
4. Ensure that further research of function analysis in public service management continues where 

the scope of this study ends.  
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Literature Review 

Jaakkola et al. (2015) defined Public Service Organisations (PSO) as contemporary public services that 
are embedded within a network comprised of multiple actors whose direct and indirect interactions do 
not exist in isolation but as part of a wider ecosystem. The governance of these PSO’s is largely 
dependent on their approach to public service reform, i.e., interventions that affect the organization, 
performance and working conditions of employees paid from central, provincial or state government 
budgets (McCourt, 2013). The transition from top-down GDL to a bottom-up SDL has evolved over time 
and so has the field of Public Service Management. 

The journey of Public Service Management 
The academics of operations management have always been ahead of operations management in the 
industry. The first two operations texts to place some emphasis on the nonmanufacturing and service 
sector were by Johnson et al. (1972) and Buffa (1976)(as cited by (Johnston R. , 1994)). In 1994, when 
commenting on the lack of operations management texts that paid attention to the creation and 
delivery of services, Johnston (1994) claimed that, 

Maybe 20 years has been too short a time to overcome the internal efficiency, 
quantitative oriented, manufacturing biases of operations management.  

In 1999, Johnston R. ( (1999a) (1999b)) outlined service management as an emergent property of the 
operations management system by separating service operations management from its manufacturing 
roots and developing service specific concepts (Johnston R. , 2005). 

Within a public service context, public services have had to evolve over the last 50 years to deal with the 
problems of the time. Consequently, the operations of public service systems are dependent on the 
approaches of each period. Willy McCourt (2013) explains that depending on the problems of the time, 
different approaches to public operations evolved which governed the functioning of public institutions. 

McCourt outlines the six models of public service approaches that have been practiced in developing 
countries over the last half century (Table 1). While McCourt did not note their period of influence 
literally, the transitions of public service reforms were motivated by gradually addressing the 
unintended consequences of the previous set of reforms. He suggests that the approach should be 
based on a contextual understanding of the problem. 

 

Table 1: History of public service approaches (McCourt, 2013) 

According to McCourt, the most recent period the ‘Bottom-up’ refers to state programs where priorities 
come from citizens, placing public officials in a responsive or even passive posture (McCourt, 2013). In 
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line with this approach, James Wolfensohn’s, Voices of the Poor, called for ‘organized communities that 
can participate in devolved authority structures and keep local governments accountable’ (Deepa, Raj, 
Kai, Anne, & Sarah, 2000). 

The ‘bottom-up’ service reforms identified by Willy McCourt were discussed by Johnston R. (1999a) in 
his paper, Service Operations Management: Return to the roots. Johnston concluded that, in the public 
sector, there were significant opportunity operations management academics to answer fundamental 
questions in the areas of quality, productivity and efficiency and to apply their expertise in business 
services (for both internal and external customers) (Johnston R. , 2005). He outlined nine areas that 
could be developed using operations management: 

1. Linking operations performance to business drivers 
2. Performance measurement and operations improvement 
3. Guarantees, complaints and service recovery – tools for improvement 
4. People management 
5. Service design 
6. Service technology 
7. The design of internal networks 
8. The service encounter 
9. Managing service capacity 

Since then, the academics of service management have come out ahead of the industry (Osborne, 
Radnor, & Nasi, 2013). The academics agree that for value creation in the public sector, it is necessary to 
view the service management literature through the lens of Service-Dominant Logic (SDL) over a Goods-
Dominant Logic (GDL) ( (Vargo & Lusch, Evolving to a new dominant logic for marketing, 2004), (2008) 
(2013)). As such SDL requires that PSO’s embrace a service culture by being able to meet divergent 
stakeholder interests (Hodgkinson, Hannibal, Keating, Buxton, & Bateman, 2017). The differences in GDL 
and SDL are outlined in Table 2. 

 

Table 2: Comparison between GDL and SDL (Vargo & Lusch, 2008) 
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Service Dominant Logic in Public Organisations 
Johnston & Jones (2004) stated that ‘Despite the importance of productivity to many service 
organisations it is surprising that there is relatively little empirical research on this topic.’ Considering 
the scale of resources used by public services it is becoming increasingly necessary to be able to 
empirically modulate productivity. Hodgkinson et. al. (2017) ‘As an expected value process, why has it 
been so hard to achieve cost-effective collaboration in public services, which appears to have become 
commonplace in the private sector?’. 

Vargo and Lusch (2004) outline the postulates of Service Dominant Logic as, 

1. Identify or develop core competences, the fundamental knowledge and skills of an economic 
entity that represent potential competitive advantage. 

2. Identify other entities (potential customers) that could benefit from these competences. 
3. Cultivate relationships that involve the customers in developing customized, competitively 

compelling value propositions to meet specific needs. 
4. Gauge marketplace feedback by analyzing financial performance from exchange, to learn how to 

improve the firm’s offering to customers and improve firm performance. 

At the heart of SDL is the need to understand the required project attributes from the stakeholders that 
are involved with a system (project, process or product). The role of stakeholders in defining project 
values is to influence product quality expectations as well as designers’ expectations in meeting their 
goals which determines the functional, physical and symbolic product characteristics that are necessary 
to achieve customer satisfaction (Thomson, Austin, Devine-Wright, & Mills, 2003). The Service Dominant 
Logic justifies the need to shift from a preoccupation with organizational form and function to place 
greater emphasis on citizen engagement and the motivations and incentives that drive the public service 
(Robinson, 2015).  

Vargo et al. (2008b) outlined an approach that brought together the streams of service science and SDL 
in an attempt to introduce value creation in the service system. The foundations of this approach were 
outlined as: 

1. Service, the application of competences (such as knowledge and skills) by one party for the 
benefit of another, is the underlying basis of exchange 

2. The proper unit of analysis for service-for-service exchange is the service system, which is a 
configuration of resources (including people, information, and technology) connected to other 
systems by value propositions 

3. Service science is the study of service systems and of the co-creation of value within complex 
configurations of resources. 

The work of Vargo et al. (2008b) is better understood from a functionalist perspective. Functionalism 
(largely based on works of Herbert Spencer, Emile Durkheim, Talcott Parsons, and Robert Merton) views 
society as a system of interconnected parts that work together in harmony to maintain a state of 
balance and social equilibrium for the whole. Within this system of integrated parts, an individual is 
rewarded for the application of competences (service) within a service system. These service systems 
are based on service-for-service exchange, leading to unequal distribution of resources, capabilities and 
skills depending on individual’s competency. Though the system benefits from rewarding competency 
(by becoming the best version of itself) it becomes increasingly necessary for the system to promote 
collaboration and competition within itself. This is why equality of opportunity within a society emerges 
as more need than desire. Within this context, the responsibility of a Public Service Organisations is to 
be able to provide equality of opportunity by providing their services to all users irrespective of their 
access to resources, capabilities and skills. This was evident in ‘Making the Connections’ (Social Exclusion 
Unit, 2003) a report on transport and social exclusion. Public transport has a key role to play in tackling 
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social exclusion by providing people with the means to get to the jobs, services and social networks to 
which everyone should be entitled (pteg, 2010). 

By the principle of equality of opportunity, it is necessary for Public Service Organisations to move 
towards a bottom-up, Service Dominant Logic that focuses on value creation. Vargo et al. (2008b) 
outline that value and value creation are at the heart of service and are critical to understanding the 
dynamics of service systems and furthering service science. However, the authors thought of Value as a 
‘elusive term’. The study concluded ‘we need to establish the fundamentals of service science and a 
framework for understanding how service systems operate and interact before we can develop a 
normative service science for what decision makers of service systems should do’ (Vargo, Maglio, & 
Akaka, 2008b). 

Value Creation in Public Services 
Kelly et. al (2002), identify three forms of value creation in the public sector: 

 Services: Increased efficiency, improved quality, user satisfaction, greater usage of services, 
greater equity (fairness) in service provision or greater choice or variety. 

 Outcomes: Social outcomes such as social cohesion, equality, wealth distribution, safety, 
poverty reduction, better educated population or improved health, represent central aims of 
public services. 

 Trust: Improved public perceptions of public service institutions, accountability of public service 
institutions in meeting public needs, and beliefs that public sector activities are aligned with 
stated societal objectives 

The review of existing literature on Value creation ( (Heinonen & Strandvik, 2015), (Pekkarinen & 
Ulkuniemi, 2008), (Juhani & Pekkola, 2015), (Gebauer, Johnson, & Enquist, 2010) (Hodgkinson, Hannibal, 
Keating, Buxton, & Bateman, 2017)) predominantly outlines that the way towards a SDL is to be able to 
capture Value. Thomson et al. (2003) outlines that effective management of value in design requires: 

1. A means of engaging stakeholders in the design process and of structuring that process. 
2. A value framework could help stakeholders articulate their values by structuring their discussion 

to determine the qualities required of the emerging product. 
3. A consistent language of value would ensure a correct interpretation of discourse between 

stakeholders and the design team. 

However Juhani & Pekkola (2015) identify that a customer approach to performance measurement in 
service operations consist of three categories depending on whether they are visible to the service 
provider, customer or both: 

 Service providers perspective: Visible to the service provider 

 Customer interface: Interactive part of the service 

 Customer perspective: Customer’s non-interactive processes visible to the customer 

This categorisation of service operations indicates that to systemically improve value it is necessary to 
create value with the stakeholders (service provider and customer) of the system. Grönroos & Ravald 
(2008) described two models to capture value (Table 3) as: 

 A Value facilitation model (when following the traditional goods logic) – When creating 
interactive contacts with its customers during their use of goods and services, the firm develops 
opportunities to co-create value with them and for them. (Grönroos, 2008) 

 A Value fulfilment model (when following the new service logic) – When using resources 
provided by a firm together with other resources and applying skills held by them, customers 
create value for themselves in their everyday practices. (Grönroos, 2008) 
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Table 3: Value creation and value facilitation and co-creation with and without the existence of customer-firm interactions 
(Grönroos & Ravald, 2010) 

These models intend to capture value from the perspective of customer and service provider. However 
the literature review has identified that the field of service management is lacking in being able to 
contextually define value. 

If we accept that the purpose of theory is to understand and explain the world around us, then we must 
also acknowledge that the failure of existing service management theory to take into consideration 
context-specific insights has contributed to weak mid-range theories with ambiguously defined 
boundaries, limited practical value, and poor predictive validity (Van de Walle, 2016).  

Currently, the concept of value in Service Organisations is monitored conceptually and explained 
vaguely. The most common method in customer-oriented measurement are customer satisfaction 
surveys which rarely accurately captures the quality of the service process, outcomes or value that the 
customer perceives in a service (Juhani & Pekkola, 2015). The existing goods-dominant logic does not 
capture the special nature of service processes, and thus, there may be a lacking between the 
measurement and the actual service processes (Jääskeläinen, et al., 2012). The transition from goods 
dominant logic to service dominant logic requires innovative thinking of how organisations are governed 
and measured ( (Bititci, Garengo, Dörfler, & Nudurupati, 2012) (Laine, Paranko, & Suomala, 2012)). The 
inability to define and measure value has been identified as a hurdle to the development of value 
(Hodgkinson, Hannibal, Keating, Buxton, & Bateman, 2017). 

Lord Kelvin (Thomson, 1889) in a lecture said, 

I often say that when you can measure what you are speaking about, and express it 
in numbers, you know something about it; but when you cannot measure it, when 
you cannot express it in numbers, your knowledge is of a meagre and unsatisfactory 
kind; it may be the beginning of knowledge, but you have scarcely, in your thoughts, 
advanced to the stage of science, whatever the matter may be. 
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To pursue value creation, it is necessary for the field of performance measurement to be able to 
measure value using a holistic systems based approach (Bititci, Garengo, Dörfler, & Nudurupati, 2012). 
Though value may be thought of as elusive ( (Vargo, Maglio, & Akaka, 2008b), (Grönroos, 2008)), the 
Value Methodology (VM) as practiced by SAVE International has been able to consistently measure and 
modulate the Value associated with a system (project, product or process) through systemic innovation. 
Without Value creation, there just isn’t a way to call something an innovation (Stauffer, Climbing 
Innovation’s Value Creation Curve, 2016b). 

Research in the International Journal of Innovation Science shows that: 

1) It is possible to calibrate innovativeness (Stauffer, 2015), and  
2) That metric is remarkably predictive of who will create the most value (Stauffer, 2016a). 

The relationship between Value creation and innovativeness of entrepreneurs or ventures is presented 
by Dennis Stauffer (2016a) as the Value Creation curve. The Value Creation curve (Figure 1) is a non-
linear pattern that appears to characterize the relationship between innovativeness and value creation 
(Stauffer, 2016a). Defined as the increase in value creation that occurs as the Innovation Index 
increases, the Value Creation curve showed average value creation increasing as innovativeness [of 
entrepreneur or venture] increased (Stauffer, 2016a). 

 

Figure 1: Value Creation Curve (Stauffer, Climbing Innovation’s Value Creation Curve, 2016b) 

Though the use of the Innovativeness Index cannot reliably predict the success of any particular 
entrepreneur or venture, those few who had such a [innovation oriented] mindset achieved 
dramatically higher levels of value creation – that the probabilities shifted significantly (Stauffer, 2016a). 
This thesis proposes that the way forward for value creation in a Service-Dominant Logic is to promote 
innovation in Public Service Organisations. 

Innovation in Public Services 
Because the purpose of business is to create a customer, the business enterprise has two-and only two-
basic functions: marketing and innovation (Trout, 2006). This section will outline that for the formal 



 

 15 

 

acceptance of an innovation approach; PSO’s need a stakeholder inclusive, function oriented, systemic 
and structured approach with consistent results. 

As it stands, much of the literature on innovation in the public sector is based on insights derived from 
other strands of theory with a lack of empirical evidence. However, these strands have been relevant 
and help shape thinking about public sector innovation (Blocha & Bugge, 2013). The term ‘innovation’ 
appeared at the beginning of the 20th century and it was intensively studied by Austrian economist 
Joseph A. Schumpeter (Žižlavsk, 2013). According to Schumpeter innovation is a "process of industrial 
mutation, which incessantly revolutionizes the economic structure from within, incessantly destroying 
the old one, incessantly creating a new one". 

The types of innovation according to Schumpeter were (Žižlavsk, 2013): 

 The introduction of new products. 

 The introduction of new methods of production. 

 The opening of new markets. 

 The development of new sources of supply for raw materials or other inputs. 

 The creation of new market structures in an industry. 

Schumpeter’s understood the term ’innovation’ as a product, a process and as organizational changes 
which do not have to arise from new scientific discoveries, but which may combine already existing 
technologies or their applications in a new context making it ‘a kind of creative act in economics, 
requiring a business attitude’ (Žižlavsk, 2013). By fostering an environment for innovation, PSO’s can 
begin to create value within a Service-Dominant Logic. 

The drivers and facilitators of value driven innovation are (Koch & Hauknes, 2005): 

 Problem-oriented drivers – Innovations targeted to specific problems 

 Non-problem oriented improvement – Innovation to improve from the former situation 

 Political push – Innovation as a result of strong, top-down political will. 

 Growth of a culture of review – Innovation through the use of assessment practices 

 Support mechanisms for innovation – Allocation of appropriate resources to promote 
innovation and its implementation 

 Capacity for innovation - Presence of entrepreneurs or “innovation champions” who drive 
forward the process of innovation and its implementation and diffusion. 

 Technological factors - The introduction or availability of new technology may provide an 
opportunity for another form of innovation to take place or to be implemented. 

Meanwhile the potential barriers to value driven innovation are shown in Figure 1. 
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Figure 2: Barriers to Innovation (Mulgan & Albury, 2003) 

Independent of these barriers, effective government and public services depend on successful 
innovation – to develop better ways of meeting needs, solving problems, and using resources and 
technologies (Mulgan & Albury, 2003). Innovation in a public sector context has been defined as the 
‘creation and implementation of new processes, products, services and methods of delivery which result 
in significant improvements in the efficiency, effectiveness or quality of outcomes’ (Mulgan & Albury, 
2003). 

So far research on public sector innovation has tended to follow two streams, either it has emphasised 
how characteristics from private sector innovation are also applicable to the public sector, or it has 
concentrated on how the public and private sector are different ( (Arundel & Hollanders, 2011) as cited 
by (Blocha & Bugge, 2013)). According to Alves H. (2013) they differ based on, 

 Respective surrounding environment (less autonomy, less flexibility as well as the presence of 
political influences) 

 Organisational structures (continuous interaction with citizens with the latter group forced into 
a system of service reception that operates irrespective of their respective wishes and interests) 

 Objectives (with multiple objectives, both non-financial and qualitative) 

 Evaluation of performance (according to efficiency, effectiveness and equity) 

 Different client types (apathetic, disinterested and strongly oppositional markets) 

Apart from these reasons, public and private sector innovations are similar, in that, they both target 
business process improvements and many aspects of information and communication technologies 
(Commonwealth of Australia, 2009).  
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Innovation in the public sector is necessary since it is crucial for enhanced economic performance, 
environmental sustainability, to improve organisational efficiency, drive better-quality levels, improved 
social welfare, reductions in business transaction costs and new operational methods (Commonwealth 
of Australia, 2009). Innovation in a public service context is to be seen as a core activity with the 
intention to (Mulgan & Albury, 2003): 

 Increase the responsiveness of services to local and individual needs; 

 and to keep up with public needs and expectations 

The process of innovation at a PSO involves implementing solutions that perform better than other 
solutions. Better solutions pave the way to better value. That is, innovation is the way forward for value 
creation. When innovating from the perspective of the service provider, value is created for the service 
provider. And when innovating from the perspective of the user, value is created for the user. 
Innovation is the way toward Value creation.  

The improvements for a PSO exist at an organisational and societal level and as such the specifics of 
these improvements need to form the measurement framework for public sector innovation. The 
generation of innovation no longer depends on individual personalities but involves the cooperation of 
many different actors (Śledzik, 2013). 

This is the motivation being the use of design thinking to drive innovation. According to IDEO, a global 
design company, Design Thinking is a creative problem solving approach that utilizes tools such as 
empathy and experimentation to arrive at innovative solutions (IDEO, 2018). Design thinking using 
IDEO’s principles of were consolidated in the ‘Designing for Public Services: a practical guide’ (Nesta; 
IDEO; Design for Europe, 2017). While the approach was stakeholder-inclusive and methodological, a 
drawback with this guide was the lack of a systems approach to capturing problems. 

In a study of several innovation systems, Anna Johnson (2011), concluded that there are a number of 
benefits to using the concept of functions in innovation systems. These are: 

 It provides a tool for setting system borders 

 The concept of function may be used as a tool to describe the present state of a system 

 It may be useful when studying innovation system dynamics 

 The concept of function allows us to assess the performance of an innovation system 

 By focusing on functions actors may be uncoupled from what happens in an innovation system 

These benefits put forth a case that the use of an innovation system that incorporates functions will 
perform better than other innovation approaches. 

The hurdles to using function structures as outlined by Heller & Feldhusen (2014) are, 

1. First, function structures typically depend on the background of their operator. If several people 
with diverse backgrounds create function structures, results may be diverging. 

2. Second, function structures are non-reversible. It is easy to conceptualize function structures 
with given products in mind as well as to turn already existing structures into products. 
However, with unknown context and main functions of existing products there is no method to 
elaborate unambiguous function structures reversely from those products. 

3. Third, function structures are poorly applicable when mixed levels of product embodiment 
prevail. (Heller & Feldhusen, 2014) 

The first problem refers to the lack of an ability to arrive at a consensus of a function structure in a 
team. Within Public Services, it is necessary to incorporate diverse views within the decision making 
process therefore an innovation approach that uses function structures would need to drive team 
consensus. 
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The second problem claims that function structures can only be used within an “As is” context and 
cannot create “Should be” context and thereby cannot drive innovation. 

The third problem claims that with function structures it is difficult to assess systems simultaneously and 
is a hurdle to systemic innovation. 

That is, for a function oriented innovation approach the following need to be satisfied, 

 Stakeholder inclusive function structures that drive team consensus. 

 Ability to create “As is” and “Should be” function structures. 

 Should facilitate systemic innovation. 

For the formal acceptance of an innovation approach within a public service system it is necessary to 
have a structured methodology that can incorporate the context of various PSO’s. While an innovative 
idea can result from serendipitous events, embedding a systematic approach as an explicit and integral 
component of an organisation’s corporate strategy will drive the development and promulgation of 
appropriate policies and procedures, the allocation of necessary resources, the assessment of results 
and the dissemination of knowledge (Commonwealth of Australia, 2009). 

The above literature review outlines the need for a stakeholder inclusive, structured, function oriented, 
systems based approach that can facilitate systemic innovation and in-turn create systemic value. 

SAVE International’s Value Methodology is a function oriented, structured methodology performed by a 
multidisciplinary and can drive team consensus; create “As is” or “Should be” function structures; and 
facilitate systemic innovation. This thesis recommends that Public Service Organisations use SAVE 
International’s Value Methodology as a tool for innovation and value creation. 

Though the heterogeneity of innovation approaches in PSO’s is a barrier to developing a statistical 
methodology for innovation (Blocha & Bugge, 2013) the literature on Value Methodology as an 
innovation tool has been largely ignored in a public service context. 

A study of various innovation systems by Anna Johnson (2011) omitted the Value Methodology as 
practiced by SAVE International. Additionally, the Value Methodology has not been listed as tool by the 
Observatory of Public Sector Innovation (OPSI) resulting in a lack of awareness about the approach as a 
tool for innovation. 

For any new approach, a key question with respect to innovation research is how transferable 
understandings, insights and approaches are (Mulgan & Albury, 2003). Over the years the Value 
Methodology has developed into a formal, step-by-step process that has proven to be a stakeholder 
inclusive, multidisciplinary tool that can be used to identify root problems and improve value in any 
system. 

A detailed outline of the various steps of the Value Methodology is outlined on the SAVE International 
website ‘www.value-eng.org’. The creation of value using VM has been extensively captured in the 
monthly edition of SAVE International’s magazine, Value World (www.value-world.org). The remainder 
of this thesis will explore the Value Methodology approach as a tool to create value by fostering 
systemic innovation. 

  

http://www.value-world.org/
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Function Approach to Value 

Introduction to Value Engineering 
To be successful, innovation requires structured processes and resources to examine, trial, support and 
disseminate new ideas. An innovation strategy that is clearly articulated, readily understandable and 
relevant to all levels within an organisation is likely to have more impact in raising innovation 
performance than not having such a strategy (Commonwealth of Australia, 2009). To SAVE International, 
this innovation strategy is the Value Methodology. 

The Value Methodology (VM) is a systematic process used by a multidisciplinary team to improve the 
value of a project, product or process through the analysis of functions (SAVE International & Miles Value 
Foundation, 2016). 

Originally founded in 1959, SAVE International is the premier international society devoted to the 
advancing and promoting of the Value Methodology (VM). Also known as Value Analysis, Value 
Engineering and value management, the process can decrease costs, increase profits, improve quality 
and performance and enhance customer satisfaction on projects, processes and products (SAVE 
International). 

According to Blocha & Bugge (2013) some challenges concerning the statistical methodology for public 
sector innovation measurement are, 

 Defining the target population: Identifying the stakeholders of the service system. 

 Identifying the statistical units to examine: Identify the desired statistical units and defining the 
ideal observation unit is important for data collection and compiling indicators. 

 Classifying these units within the population: It is necessary that the statistical units can be 
attributed to different sections of society. 

Within the Value Methodology, these challenges are overcome by, identifying the stakeholders of the 
system (defining the target populations); defining the functions (observation unit) that the stakeholders 
require; associating value (statistical unit) with these functions. Functions represent the needs & desires 
of different sections of society. 

Within the context of the Value Methodology, a Function is defined as ‘a generic statement of an 
abstract process that is essential to the working of the system within which it resides’ (Kaufman & 
Woodhead, 2006). Functions are described using generic, two-word connections of an active verb and a 
measurable noun. These two-word functions represent an activity that seeks to achieve a purpose. A 
study of various innovation systems by Anna Johnson (2011) concluded by stressing on the various 
benefits of using the concept of function in innovation systems. 

Each function within a system (product, process, project) and their corresponding purpose are tied 
together using a How-Why logic to complete the FAST Diagram of the target system. The final FAST 
diagram is obtained over repeated iterations on the logic of the model by the stakeholders of the target. 
The focus of all Value Analysis and Engineering is Function (Miles L. D., 1962). By focusing on functions, 
teams and individuals can arrive at a better definition of the problem and thus a clearer path to a 
solution (Borza, 2011). 

The VM conceptualises value as outlined by Thomson et al. (2003), 

 Value does not exist it is own right, but is an assessment of an object 

 This assessment occurs in a context and is framed by characteristics of that context 

 Value assessment can be subjective when framed against an individual’s values, or objective 
when the relationship between benefit and expense is compared 
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 Expense can be either resource consumption (time, money, people) or emotional effort (stress, 
attaining and maintaining buy-in) 

 Value may be influenced by the time at which it is judged or assessed 

SAVE International defines Value as, to perform the necessary functions reliably for the lowest overall 
expenditure of resources (SAVE International & Miles Value Foundation, 2016). It is represented as, 

𝑉𝑎𝑙𝑢𝑒 =  
𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒

𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒
 

Performance is measurable and expresses "how well" a thing performs a function. For example, a plastic 
water bottle, a metal bucket, and a swimming pool all "Contain Liquid." Examples of performance 
characteristics that support the function "Contain Liquid" might include: Volume, Thermal Capacity, 
Corrosion Resistance, Portability, etc. 
Resource is the expenditure needed to perform the function. 

Function is the root concept and provides the basis for measuring performance. The above definitions of 
function and performance can be used as the ‘observation unit’ and ‘statistical unit’ (Blocha & Bugge, 
2013) for data collection and compiling indicators of public sector innovation. 

This study, therefore, uses this definition of Value and proposes the use of SAVE International’s VM 
approach to innovation for a public service context. Within the Value Methodology, innovation is 
thought of as the process by which we select solutions to perform functions (Kaufman & Woodhead, 
2006). 

The following statements form the foundation of this methodology: 

1. The reason for existence of any product [system] is that it accomplishes a certain function or a 
certain group of functions. (Miles L. D., 1962) 

2. All cost is for function. (attributed to L.D. Miles (Miles E. R., 1989)) 
3. Decisions are a form of creativity (Bytheway, 2006) 

The formal study of Value is done within the field of Value Engineering. Lawrence Miles (1962), the 
father of Value Engineering, originally outlined the three major steps to innovation in a system: 

1. Function Identification: Functions are identified, classified and organised using a Function 
Analysis System Technique (FAST) Diagram. 

2. Resource Identification: Resources needed to satisfy the lifecycle of the functions are captured 
and assigned to each function. 

3. Cause Value to be developed: Through interactions with stakeholders value can be developed. 

These steps can be thought of as the original framework for Value creation. Over time these steps have 
been adapted by SAVE International as a framework referred to as the Value Methodology (VM). VM is a 
systematic and structured approach used by a multidisciplinary team for innovating on projects, 
products and processes. Built on the presupposition that decision between numbers of choices is a form 
of creativity, VM workshops intend to achieve an optimum balance between function, performance, 
quality, safety and cost. The proper balance results in the maximum value for the project (SAVE 
International). 

The Value Methodology workshop followed by SAVE International consists of six phases (SAVE 

International): 

1. Information Phase: Gather information to better understand the project. 

2. Function Analysis Phase: Analyze the project to understand and clarify the required functions. 

3. Creative Phase: Generate ideas on all the possible ways to accomplish the required functions. 
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4. Evaluation Phase: Synthesize ideas and concepts and select those that are feasible for 

development into specific value improvements. 

5. Development Phase: Select and prepare the ‘best’ alternative(s) for improving value. 

6. Presentation Phase: Present the value recommendation to the project stakeholders. 

A comparison of the framework outlined by Lawrence Miles and the SAVE International’s present 
framework for value creation is shown in Table 4. The table shows the growth that Value Methodology 
has had since its inception. Though the overall objectives have not changed, the present Value 
Methodology is a more refined version of its ancestor. 

Lawrence Miles approach to Value 
creation (1962) 

SAVE International’s approach to Value creation (Bolton, 
et al., 2008) 

Function Identification and  
Resource Identification 

Information Phase 

Function Analysis Phase 

Cause Value to be developed 

Creative Phase 

Evaluation Phase 

Development Phase 

Presentation Phase 
Table 4: Development of value creation framework 

According to Bolton et al. (2008), VM is unique to other practices (Total Quality Management, Lean 
Manufacturing and Six Sigma) because analyzing functions and providing the highest value to the 
customer in a formal, step-by-step process are at its foundation. The unique features associated with 
the Value Methodology are: 

 Function Analysis Phase – able to holistically represent a system as its functions and thereby to 
identify the greatest opportunities for the improvement of value. 

 The Creative and Evaluation Phases – a clear separation between generating creative ideas and 
judging their validity and ability to be implemented. 

The single most important prerequisite for the implementation of the Value Methodology is the needs 
for visible management support from top management in organisations of every size (Bolton, et al., 
2008). Through the Value Methodology, SAVE International has been able to facilitate innovation and 
improve Value for nearly 50 years through the functional representation of a system. 

Since most bureaucracies find innovation difficult and most tend to see new possibilities, particularly 
radical ones, as disruptive, organisations seeking to improve innovation usually need more systematic 
methods for generating possibilities (Mulgan & Albury, 2003). At the heart of this approach is the 
functional representation of a system using a Function Analysis Systems Technique (FAST) Diagram 
(SAVE International & Miles Value Foundation, 2016). The functional representation of a system is useful 
to generate possibilities in areas of improvement by creating a functional layout of the system. 

FAST Diagrams 
FAST is an acronym for Function Analysis System Technique. It is an analytical diagramming tool used to 
identify and analyze functions with intuitive logic to stimulate creative and innovative thinking with the 
primary objective of improving the value of a given project, product or process (SAVE International & 
Miles Value Foundation, 2016).  

It was developed by Charles Bytheway and presented at the 1965 SAVE International annual conference. 
As a tool, it is used within the Function Analysis phase of VM to visually represent the how-why logic of a 
target (product, process, project), hence commonly referred to as FAST Diagram. It is a powerful, 
structured tool used to identify and analyze functions with intuitive logic to stimulate creative and 
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innovative thinking for a given project, product or process (SAVE International & Miles Value 
Foundation, 2016). An example of a complete FAST Diagram is shown below (Figure 3), 

 

Figure 3: FAST Diagram of a PC projector (Borza, 2011) 

The logic of a FAST Diagram representation follows three primary directions “How”, “Why” and “When” 
as shown in Figure 4. According to SAVE International & Miles Value Foundation (Function Analysis 
Guide, 2016), the how and why directions are always in horizontal positions and the When direction, 
drawn vertically, are functions that could happen at the same time or because of one of the other 
random functions. 

When testing and validating the logic of the FAST Diagram, one of the following questions are asked of a 
function and the response is to be with another verb-noun function statement per below, 

1. How is (function) to be accomplished? By (B) 
2. Why does (function) need to be accomplished? So you can (A) 
3. When (function) occurs, what else happens at the same time as or as a result? (C) and (D) 

 

 

A survey of FAST model users was conducted to determine in what ways the FAST model were being 
used (Kaufman & Woodhead, 2006). The reasons for the use of a FAST model are outlined below, 

Function A 
WHY HOW 

WHEN 

Function Function B 

Function D 

Function C 

WHEN 

Figure 4: Four primary directions of a FAST Diagram (SAVE International & Miles Value Foundation, 2016) 
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 Communicate across technologies 

 Identify problem causes 

 Raise the level of abstraction in project analysis 

 Keep the project issues in focus 

 Separate symptoms of problems 

 Force team consensus 

 Temper emotions with objectivity 

 Help prioritize activities 

 Enhance customer communications 

 Functionally define processes 

 Determine where to set objectives 

The use of a FAST model for such diverse application is a result of its ability to map and model functions 
of a system. The FAST Diagram represents the contextual knowledge of the team involved in its making. 
As such, it enables the functional representation of a target (product, process, project) as interpreted by 
the stakeholders of said target. 

Within Value Engineering, there are two approaches to creating FAST Diagrams: 

 Technical FAST Diagram – from the perspective of the service provider 

 Customer Oriented FAST Diagram – from the perspective of the service user 

On close examination, these two models are conceptually similar to the Value models proposed by 
Grönroos (2008) and Ukko & Pekkola (2015) as outlined in Table 4 

 Goods Dominant Logic Service Dominant Logic 

Grönroos (2008) Value Facilitation Model Value Fulfilment Model 

Ukko & Pekkola (2015) Service producer’s perspective 
Customer Interface & Customer 

perspective 

Value Methodology Technical FAST Diagram Customer Oriented FAST Diagram 

Table 5: Value Models for GDL and SDL 

The difference between the models is that, through SAVE International’s Value Methodology the 
conceptual representation of the system through FAST can be used as an efficient method for defining 
systems architecture from a service provider perspective (Technical FAST) and user perspective 
(Customer-oriented FAST). The FAST Diagram allows the modeller and customer greater insight into the 
system, enhances modeller’s credibility with their customer, and can shorten the information gathering 
phase. Additionally, the literature indicates that it is a robustly structured approach, stakeholder 
inclusive and has a proven track record (Ontario Ministry of Transport, refer pg.30). For these reasons 
the use of Value Methodology to measure value in the public services has been studied in this thesis. 

According to Kaufman & Woodhead (2006), the difference between the FAST process and other function 
determination approaches is in analyzing a system as a complete working unit rather than analyzing the 
individual components of a system in isolation from each other. Functional Analysis guarantees a 
thorough analysis of the requirements, fosters the search of alternative solutions, thus avoiding or at 
least limiting the risk of forgetting valuable options, and eventually it allows identifying the physical 
components of the future product and their relationships (Viola, Corpino, Fioriti, & Stesina, 2011). 

It is motivated by the how-why logic in a system. A system exists because functions form a dependency 
links with other functions, just as individual parts form a dependent relationship with other parts to 
make a system operate (Kaufman & Woodhead, 2006). 
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The benefits behind the use of a FAST Diagram (SAVE International & Miles Value Foundation, 2016) are: 

 Orderly arrangement of a projects functions (organizing functions in how-why logic) 

 Testing the validity of the functions chosen 

 Stimulating team interaction 

 Creating a common understanding of the project by all team members regardless of their 
background 

At the heart of the FAST modelling rest two powerful questions - how? and why?. When asked 
strategically these questions reveal information hid under levels of assumptions and misinformation 
(Kaufman & Woodhead, 2006).  

To better understand FAST Diagrams Jerry Kaufman & Roy Woodhead (2006) explain that it is necessary 
to appreciate certain problem solving techniques that have had a major influence on the evolution of 
the FAST Diagram. These techniques are: 

 Verb-noun technique: Used to name an individual function as an active verb and measurable 
noun 

 Fuzzy problem technique: Used to structure our understanding of the context for the study 

 Hierarchical technique: Used to say what a thing is supposed to do 

Kaufman & Woodhead (2006) summarize the influence of these techniques on FAST modelling as, 

Verb-Noun Technique 
“...by focusing our descriptions on active verbs and measurable nouns we can build complex 
explanations of what work something needs to do.” This technique is used within FAST modelling to 
Identify Functions. 

Fuzzy Problem Technique 
“...enables us to move beyond superficial problem statements and get closer to basic causes.”This 
technique is used within FAST modelling to Classify Functions. 

Hierarchical Technique 
“...showed how we can move levels of abstraction and how that enables us to align our innovation 
process to value systems such as an organization’s strategic ambitions.”This technique is used within 
FAST modelling to Organize Functions. 

These three techniques represent the three design approaches of Functionalism (Verb-Noun Technique), 
Deconstructivism (Hierarchical Technique) and Decomposition (Fuzzy Problem Technique). Interestingly, 
these approaches have motivated design processes in architecture (primarily by Peter Eisenman) on 
account of being able to ‘inspect all elements and decisions involved in designing as a whole’ (Peter 
Eisenman: Of Functionalism, Deconstructivism and Decomposition).The use of these approaches have 
ensured a systemic approach to design in architecture. The contributions of these techniques to FAST 
modelling, has made it possible to create a FAST Diagram that details the function logic of a product, 
process or procedure and one that unites the “big picture” with the “nuts and bolts” of the target. FAST, 
as a diagramming technique, specifically illustrates the relationships and interrelationships of all 
functions within a specific system using a “How-Why” logic pattern. By combining the “How” and “Why” 
in a single problem solving approach will lead to better solutions by virtue of informed decision making 
rather than wild guessing (Kaufman & Woodhead, 2006). 

FAST modelling can be applied to the design of public services by being able to represent the system of 
the Public Service equips a PSO with the ability to tweak and monitor the service system. These small 
changes to tweak the system from the perspective of the service provider and service user were Joseph 
Schumpeter’s approach to innovation. Referred to as ‘Creative Destruction’ it describes innovation as a 
"process of industrial mutation that incessantly revolutionizes the economic structure from within, 



 

 25 

 

incessantly destroying the old one, incessantly creating a new one” (Schumpeter, 1976). It suggests that 
innovation in PSO’s can be thought of as a process that is tasked with constantly improving the system 
of the public service. 

To better understand the FAST Diagrams it is necessary to be versed with the conventions associated 
with them. As in mathematics, conventions enable one VE practitioner to examine and understand what 
another has written (Kaufman & Woodhead, 2006). 

Components of FAST Diagrams 
To capture value from the perspective of the service provider and user of a public service (Grönroos & 
Ravald, 2010), it is necessary to develop two models. One model that caters to a Goods-Dominant Logic 
(from the perspective of the service provider) and the other model that caters to a Service –Dominant 
Logic (from the perspective of the user). Within value engineering there are two analytical diagramming 
tools, 

 Technical FAST Diagram that can be used to represent the Goods-Dominant Logic developed by 
Wayne Ruggles in 1967. 

 Customer Oriented FAST Diagram that can be used to represent the Service-Dominant Logic 
developed by Thomas Snodgrass in 1969. 

Technical FAST Diagram for GDL 
In his book Function Approach to Transportation Projects, Muthiah Kasi (2009) details the components in 
a Technical FAST diagram. These components along with insights from J. Jerry Kaufman & Roy 
Woodhead’s book ‘Stimulating Innovation in Products and Services’ (2006) are outlined below Figure 1, 

1. ‘How-Why’ logic questions: Function Analysis requires analyzing why a function exists and how 
a function satisfies other functions to complete the link between them (ASTM International, 
2012). Motivated by this logic, a FAST diagram graphically outlines the functions of a product or 
process. This “How-Why” logic assures that all the required functions are listed in the FAST 
Diagram (Snodgrass & Kasi, 1983). The ‘How’ logic is towards the right while the ‘Why’ logic is 
towards the left.  

2. Critical Path Functions: As the backbone of the FAST Diagram, it is the shortest path between 
the Higher order function and Lower order function. 

o Basic function is the function(s) to the immediate right of the scope line which represent 
the purpose or mission of the system under study. 

o Higher order function located to the left of the basic function(s) and outside the left 
scope line represents the objective of means-end logic. 

o Any function to the right of another function is a lower function and represents a means 
that is needed to carry out the function being addressed. 

o Lower order functions represent the input side and turn on or initiate the functions 
within the focus of the study. 

3. Scope Line:  
o Represent the boundaries of the system under study and are shown as two vertical lines 

in the FAST Model. 
o The left scope line determines the basic functions(s) of the study. The basic function will 

always be the first function to the right of the scope line. 
o The right scope line identifies the abstraction level of the input function(s) 

4. Non-critical path functions 
o Same-time functions: These are functions that satisfy ‘When’ logic and branch out from 

the critical path. 
o All-time functions: These are functions that affect two or more critical path functions 
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o Design Objectives: They represent stakeholder specifications that the design is expected 
to satisfy. 

 

Figure 5: Example of a Technical FAST Diagram 

The Technical FAST Diagram can be thought of as a Value Model that captures the Goods Dominant 
Logic in public services. It is similar to the Value facilitation model of Grönroos (2008) and captures value 
from the service providers perspective as explained by Ukko & Pekkola (2015). 

Since GDL is the more prevalent approach to public service management, the Technical FAST Diagram 
could be easily adapted to the context of any public service system. This approach can be used to 
facilitate innovation and improve systemic value from the service provider’s perspective. 

Customer Oriented FAST Diagram for SDL 
The Customer-Oriented Logic Diagram logically displays stakeholder needs and desires (Kasi, 2009). In 
his book Function Approach to Transportation Projects, Muthiah Kasi (2009) details the components of a 
Customer Oriented FAST diagram and illustrated as in Figure 2. 

1. Task 
o Satisfies the overall purpose of the project 
o Scope line is established just to the right of the task 

2. Basic Functions 
o They are functions that are essential to the performance of the task. 
o Alternatively, without the basic functions, the project or process will not work. 

3. Supporting or Enhancing Functions 
o They are grouped into four primary supporting function groups based on one or more 

prerequisites. 
i. Assure Dependability 

 Makes the elements of the project stronger, more reliable or effective 

 Makes it safer to use 

 Lengthens the life of the parts or minimizes maintenance cost, or both 

 Protects the environment 
ii. Assure Convenience 

 Modifies the basic function to make it convenient to use 

 Enhance spatial arrangements 

 Facilitates maintenance 

 Furnishes instructions and directions to stakeholders 
iii. Satisfy Stakeholders 
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 Modifies the basic function to satisfy individual desires 

 Makes the stakeholders life more pleasant 

 Makes the element appear to be better in the opinion of the stakeholder, 
but not necessarily in the opinion of the designer (sometimes these are 
reflected in the standards and specifications of a particular agency/owner) 

iv. Attract Stakeholders 

 Emphasizes the visual aspect or other senses 

 Projects a favourable image (trademarks or endorsements) 
4. Classify Function 

o Classify the functions as primary, secondary or tertiary. 

 

Figure 6: Example of a Customer Oriented FAST Diagram 

The Customer Oriented FAST Diagram can be thought of as a Value Model that captures the Service 
Dominant Logic in public services. It is similar to the Value fulfilment model of Grönroos (2008) and 
captures value from the Customer Interface (Basic Function) & Customer perspective (Supporting or 
Enhancing Function) as explained by Ukko & Pekkola (2015). 

Since SDL is a relatively new approach to public service management, the Customer oriented FAST 
Diagram might face difficulty in being adopted by a public service system. The ideal way to implement 
this approach would be to develop Key Performance Indicators based on the Primary Supporting 
Functions. This approach can be used to facilitate innovation and improve systemic value from the 
customer perspective. 

Innovation and Value creation in a Public Transport context 
Public service providers play a major role in satisfying the quality of life for citizens. However, owing to 
the plurality of stakeholders in a community, the social contexts in which these institutions operate are 
intrinsically complex (Noto, Bianchi, & Cosenz, 2015). 

Transportation, in essence, is the movement of people or goods from an origin to a destination. Users 
enter the transport system through nodes which provide them transport services through a network 
that is connected by infrastructure (Dostál & Adamec, 2011). Though the purpose of transportation is to 
support mobility, it is evident that transportation has much more far reaching implications. 
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“Not only does the transportation system provide for the mobility of people and goods, it also influences 
patterns of growth and economic activity by providing access to land.” (U.S. Department of 
Transportation, 2007) 

According to Prof. Tom V. Mathew (Role of transportation in society, 2009), these implications can be 
outlined as, 

 Economic Role of Transportation 
o The place, time, quality and utility of goods 
o Changes in location of activities 

 Social Role of Transportation 
o Formation of settlements 
o Size and pattern of settlements 
o Growth of urban centres 

 Political role of transportation 
o Administration of an area 
o Political choices in transport 

 Environmental role of transportation 
o Safety 
o Air Pollution 
o Noise pollution 
o Energy consumption 
o Other impacts 

Owing to these impacts, a transport system is a social process that has been weaved in with other 
interacting open systems. The complex interactions between these systems make them “Wicked 
problems”. The kinds of problems that planners deal with--societal problems--are inherently different 
from the problems that scientists and perhaps some classes of engineers deal with. Planning problems 
are inherently wicked (Rittel & Webber, 1973). 

Transport is a key enabler of economic and social activity, but also the source of environmental concerns 
and negative externalities (Institute for Prospective Technological Studies-JRC, 2012). A representation 
of such a transport system is given in Figure 4. 
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Figure 7: A representation of a transport system (Levinson, 2008) 

A Public Transport Authority is the PSO that is responsible to cater to the different aspects of a public 
transportation system. They are the service providers of transportation and are expected to cater to all 
the needs of the stakeholders of the system. 

According to Boyce (2009), the textbook definition of a transportation system or mode is a system for 
moving persons or goods consisting of three components: 

 The vehicle (equipment) is what moves objects or traffic (people, goods). The vehicle consists of 
a container and some type of motive power, either onboard or elsewhere. 

 The guideway is what the vehicles move along. The guideway consists of links and nodes that 
together form a network. A sequence of links is called a route. A terminal is a node where traffic 
is transferred from one vehicle to another. 

 The operations plan is the set of procedures by which traffic and vehicles are moved over the 
guideway, including schedules or timetables, crew assignments, and control systems. 

The above mentioned components of a transportation system differentiate the various modes of public 
transportation (buses, subways, railways). Although they are different across various modes, the 
organizational departments that cater to these components remain the same across modes. That is to 
say, every Public Transport system, on account of needing vehicle, guideway and operations 
components in their system, caters to these components using a Mechanical, Civil and Operations 
department. 

Likewise, the various departments of Public Transport Organisations cater to different aspects of the 
transport system. The departments do so in order to achieve an outcome. This act of doing something is 
synonymous with the performance of the function and innovation is the process by which we select 
solutions to perform functions (Kaufman & Woodhead, 2006). By this logic, it is through innovation that 
value is created within a system (projects, process or products). 
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There are two main drivers stimulating innovation in Transport (Institute for Prospective Technological 
Studies-JRC, 2012): 

1. The ambition to increase the range and improve the quality of transportation equipment and 
services – and to simultaneously add flexibility and reduce costs in the production processes. 

2. Regulatory and fiscal policies steer innovation efforts by stimulating the rapid adoption of 
innovative technologies (knowledge integration) and significant market transformations. 

This thesis is motivated by the first of these drivers, to improve the quality of transport and reduce costs 
by providing a stakeholder inclusive and methodological approach to systemic incremental innovations. 
Wherever quality problems exist, it may mean that the functions involved are not being secured in a 
suitable manner, providing an opportunity for the application of Value Methodology (Miles L. D., 1962). 

The literature review has concluded that the Value Methodology is a tool for systemic innovation since it 
is a function oriented, structured methodology performed by a multi-disciplinary team. This approach is 
necessary because in many urban environments, the traditional transportation system design methods 
for road, rail, public transport and other modes have shown significant challenges in delivering inclusive 
and sustainable designs (Krishna, M. Palavalli, Andreas, & Sebastian, 2016). According to the Society of 
American Value Engineers (SAVE) the Value Methodology can facilitate innovation and at the heart of 
this methodology is Function Analysis. 

Function Analysis is responsible for the development of the FAST Diagrams of the system from the 
perspective of the service provider and service user. The functional representation of a public service 
from the perspective of the service provider and the user gives the PSO the opportunity to create value 
through innovation. 
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Methodology 

Data Collection 
The public service reform proposed within this thesis is the adoption of a stakeholder inclusive, 
systematic and systems oriented approach to innovation as a means to creating value for stakeholders 
within a Service-Dominant Logic. The illustrative case study will demonstrate the first steps to engage 
institutions with value creation through innovation using SAVE International’s Value Methodology. 
Specifically, this case study will prepare the functional representation of a Public Service Organisation 
from the perspective of its stakeholders. This functional representation is a prerequisite for the creation 
of value for stakeholders since it helps identify areas of improvement and fosters the creation of 
innovative solutions. 

The Technical FAST Diagram will capture the Organisation from a service provider’s perspective and the 
Customer oriented FAST Diagram will capture a user’s perspective. Since this case study advocates 
public service reform as an institutional activity, according to Hyden et al. (2004), the public service 
reform proposed within this thesis is at the macro level and is motivated towards institutional 
development (Table 5). 

 

Table 6: Levels of Public Service Reform ( (McCourt, 2013) adapted from (Hyden, Court, & Mease, 2004)) 

The illustrative case study also highlights the ease with which the Value Methodology can be conducted 
on a PSO. Bangalore Metropolitan Transport Corporation, BMTC, is the PSO for Public Transport by bus 
in Bangalore, India. 

McCourt’s (2013) opinion for public service management in a PSO is that context should take priority 
over ‘best practice’. That is, an approach cannot be transferred unaltered between environments. As 
such, it is necessary to do so with regard to the environment in which they have arisen. Within this 
thesis and similar to McCourt’s study, service reform to SDL will be considered as part of the ‘problem 
statement’ and the use of the Value Methodology has been discussed as an approach of how a PSO’s 
can adopt the SDL framework. 

The case study was carried out based on interviews with Subject Matter Experts (SME). Prior to the 
interviews, a VMA (Value Methodology Associate) certification from SAVE International was obtained. 
The certification involved a week long training that educated participants on how to perceive various 
systems as functions and how to apply the Value Methodology. 

For this thesis, the system in consideration will be a model Public Service Organisation. The Public 
Transport Authority of Bangalore (BMTC) has been considered as an example of a Public Service 
Organisation. The FAST Diagram is developed with the intention to represent the functions of the 
stakeholders from the perspective of the service provider and service user. Ideally the development of a 
FAST Diagram should have been carried out as a workshop with a multi-disciplinary team but given the 
scope of the thesis and in-situ constraints, Subject Matter Experts (SME’s) were contacted to assist in 
the development of the FAST Diagram. SME’s were selected based on their knowledge of the system in 
concern. 

Knowledge and information about the real world is acquired from subject matter experts (SMEs) 
(Kotiadis & Robinson, 2008) Since the Public Transport Authority, BMTC has been selected as the system 
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to be functionally represented the SME’s were individuals that had relevant knowledge of the 
functioning of BMTC. The system description is obtained through knowledge acquisition by individual 
interviews. The SME’s that were contacted were, 

 Mr. KA Rajkumar - Ex-director of KSRTC: Mr. K.A. Rajkumar served in Karnataka Road Transport 
Corporation, Bangalore over a period of 40 years at various levels of the organisation and retired 
as Director (Operations)(Voice recorded interviews) 

 Chief Civil Engineer of BMTC (Voice recorded interview) 
 Assistant Traffic Manager (Operations) (Voice Recorded interview) 
 Assistant Traffic Manager (Commercial) (Voice Recorded interview) 
 Assistant Mechanical Engineer (Production) 
 Assistant Mechanical Engineer (Maintenance) 
 Administrative Department 

The interactions with some SME’s were primarily voice recorded. Other information has been collected 
through physical documentation. The interactions were conducted after obtaining permission from 
higher levels of management. During the course of the interviews, the necessity of support from higher 
levels of management became quickly evident. The permissions necessary to conduct this study are also 
attached as appendix (Appendix B). 

During each interview, the conversations were directed towards 

1. Identifying the functions of the different parts of the system (BMTC), and 
2. Associating these functions to the development of the FAST Diagram 

The kinds of questions asked under each stage of the methodology are elaborated within the Case Study 
of BMTC. The outline of these conversations has been attached under appendix (Appendix A).  

The limitations with the use of SME’s in a study approach are (Kotiadis & Robinson, 2008), 

 The real world has not been observed in all possible states. 

 Observations about the real world are incomplete. 

 Observations are subject to observer perceptions. 

To overcome these limitations, SME’s that were well-versed in their field were selected. 

The use of case research as a study approach is, 

 Time consuming 

 Needs skilled interviews, and 

 Care is needed in drawing general conclusions from a limited set of cases and in ensuring 
rigorous research (Voss, Tsikriktsis, & Frohlich, 2002) 

Interviews were conducted by a SAVE International certified Value Methodology Associate (VMA), the 
knowledge acquisition from the interviews was used to develop the FAST Diagrams. The FAST Diagram is 
prepared during the Function Analysis Phase of the Value Methodology. The step-by-step methodology 
for the development of the FAST Diagrams is explained in the rest of this section. 

Function Analysis Phase 
Function Analysis consists of three distinct, sequential and interrelated elements conducted as a 
systematic team based approach (SAVE International & Miles Value Foundation, 2016): 

 Define Functions: Focuses on identifying, classifying and organizing functions. 
o Identify Functions – It is the identification of function by listing the functions of 

each component of the system. Most commonly done using the Random Function 
Identification Worksheet. The worksheet is as show in Table 7. 
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o Classify Functions – Classify each identified function as basic or secondary. This 
classification is reflected in the Random Function Identification Worksheet under 
‘Function Type’. 

Component 
Function Function 

Type Verb Noun 

    

    
Table 7: Random Function Identification Worksheet 

o Organise Functions – To ensure that the study team has identified all functions, the 
FAST is commonly used and highly recommended. FAST is a powerful precedent 
(How-Why) logic, analytical diagramming tool for decision making. 

 Allocate Resources: Allocation of resources to functions. The resources spent for the 
functions can referred to as the 3M’s (Man, Machine Material). 

 Prioritize functions for value: Identification of functions that have the best opportunity to 
improve value. The functions can be optimized for time, space and money. 

The scope of this thesis is to use a case study approach to demonstrate the ‘Define Functions’ element. 
As such, the functions of a Public Transport organisation (represents as a model PSO) are Defined 
(identified, classified and organized) to develop a Function Analysis System Technique, FAST Diagram. 

The elements ‘Identify Functions’ and Classify Functions’ captured knowledge through interactions with 
SME’s using the Random Function Identification Worksheet. The ‘Organise Functions’ element is 
responsible for the development of the FAST Diagram. 

Define Functions - Development of FAST Diagrams 
The Before the preparation of the FAST model, it is necessary to consider the type of FAST model that is 
needed (Kaufman & Woodhead, 2006), 

 “As is” or “Should Be” Model 
The model can be displayed to show the current configuration of the product or process, 
called an “as is” model or the model can describe a conceptual configuration called “should 
be”. 
This thesis follows the “As is” conceptual configuration. 

 Technical or Customer-Oriented FAST Model 
There are two variations of FAST Diagrams: the Technical FAST Diagram and the Customer-
Oriented FAST Diagram. Both approaches share the same key aspects of Function Analysis: 
Define Functions, Allocate Resources and Prioritize functions for value. 
The scope of thesis will be to define the functions for both FAST Diagrams. Allocate 
Resources and Prioritize functions needed more cooperation from the target system  

The steps to creating a Technical FAST Diagram are followed as directed by SAVE International & Miles 
Value Foundation in the book “Function Analysis Guide’ (2016). These steps are elaborated below, 

 Step 1: Start by using the labelled FAST template in Figure 1 (Technical FAST Diagram) 
 Step 2: Select the function believed to the basic function. Place this function on the function 

logic path on the immediate right of the left scope line. 
 Step 3: Evaluate whether this is the basic function. Identify the higher order function. 
 Step 4: Continue in the “How” direction till the lower order is reached. Connect these functions 

with a line. 
o Step 4a: If two functions are needed at the same time use “AND” gate. 
o Step 4b: If one of two functions can be selected use “OR” gate. 
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 Step 5: As you develop the, test the validity of the critical function logic path by starting from 
the lower order function and ask “Why” moving from right to left. 

 Step 6: Place secondary functions which are caused by or happen at the same time in the 
“When” direction 

 Step 7: Project or Design objectives are those secondary functions, which typically relate to 
government regulations, customer requirements or engineering specifications. Place these in 
the upper left corner of the FAST Diagram. 

 Step 8: All-the-time functions are those secondary functions that happen all the time. 

The steps to creating a Customer Oriented FAST Diagram are adapted from Muthiah Kasi (2009), in his 
book Function Approach to Transportation Projects: 

 Step 1: Start by using the labelled FAST template in Figure 2 (Customer Oriented FAST Diagram) 
 Step 2: Determine the task that satisfies the overall purpose of the project and establish a scope 

line to the right of the task. 
 Step 3: Identify and list the functions that answer the ‘How’ logic from the basic function. 

Functions that answer the ‘Why’ logic lie outside of the scope. 
 Step 4: Separate the functions into basic and supporting functions. Basic functions are essential 

to the performance of the task and are placed above the supporting functions. 
 Step 5: Group the remaining functions into the four primary supporting function groups based 

on the following attributes: 
1. Assure Dependability 

 Makes the elements of the project stronger, more reliable or effective 
 Makes it safer to use 
 Lengthens the life of the parts or minimizes maintenance cost, or both 
 Protects the environment 

2. Assure Convenience 
 Modifies the basic function to make it convenient to use 
 Enhance spatial arrangements 
 Facilitates maintenance 
 Furnishes instructions and directions to stakeholders 

3. Satisfy Stakeholders 
 Modifies the basic function to satisfy individual desires 
 Makes the stakeholders life more pleasant 
 Makes the element appear to be better in the opinion of the stakeholder, 

but not necessarily in the opinion of the designer (sometimes these are 
reflected in the standards and specifications of a particular agency/owner) 

4. Attract Stakeholders 
 Emphasizes the visual aspect or other senses 
 Projects a favourable image (trademarks or endorsements) 

 Step 6: Classify the functions as primary, secondary or tertiary on the Customer-oriented FAST 
Diagram. 

There is no foundation to the claim that there is a perfect FAST Diagram for a system. By its essence, the 
FAST Diagram is a representation of reality from the perspective of a stakeholder. By this logic, the FAST 
Diagram represented in this thesis explains how a system is viewed by the selected stakeholders (SME’s) 
through means of one-on-one interviews. A workshop approach over interviews with SME’s would have 
lead to a more sophisticated FAST Diagram. Additionally, criticism on the developed model will be 
purposed with improving the representation of the system and as such is more than welcomed by the 
author. 
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Case Study of a Public Transport Authority 

The Case Study in this thesis will use a Public Service Organisation as its subject. The Public Transport 
Authority of urban transport in Bangalore, Karnataka was selected as the model of a Public Service 
Organisation. 

Bangalore city, the capital of Karnataka state is home to one in every six people in the state with a 
11.59% jump in decadal growth rate from 1991-2001 to 2001-11 (Times of India, 2011). With a 
population of 12.34 million in its urban area in 2017 it is expected to shoot upto 20.3 million by 2031 
owing in large to the urbanisation of the city (Bharadwaj, 2017). It is necessary for Bangalore’s public 
services to better handle the cities growing population to mitigate the consequences of unplanned 
urbanisation. Innovation has become a must for governments if they are to address the multitude of 
citizen and private sector expectations, the complexity of the policy challenges and the quest for 
productivity (OECD, 2015). 

Through this thesis, a stakeholder inclusive approach to improve the value associated with Bangalore’s 
Public Transport Service through innovation is proposed. 

Fostering innovation in public organisations requires changes that encourage organisations and the 
people that work for them to come up with new ideas, try new approaches and work in new ways 
(OECD, 2015). Currently, innovation in BMTC is largely a top-down approach with only senior positions 
being credited for being up to date with developments in their fields. 

The case study will make the point that innovation within an organisation can be conducted at various 
levels of management and that innovation for the customer can be conducted inclusively and efficiently 
using Function Analysis. 

Brief about BMTC 
The growth of public road transportation in India began in the early 1920s in larger cities like Bombay, 
Kanpur, Lucknow, Allahabad, Patna, Nagpur, Jaipur etc. By, 1939, to curb the evils of the public service 
motor transport (unhealthy competition) the British Government in India enacted a new legislation in 
1939 entitled ‘The motor Vehicle Act’ of 1939. 

Urban transport services are either organized by independent motor transport corporations or are 
directly controlled by Municipal corporations. Originally, urban transport in Bangalore city belonged to 
the state under the name Karnataka State Road Transport Corporation (KSRTC). In 1997, the Bangalore 
Metropolitan Transport Corporation (BMTC) was bifurcated from the KSRTC to cater to urban transport 
within Bangalore City. 

Overview 

BMTC, 

 Operates 6634 vehicles over 1.15 million kilometres daily. 

 Generates 50.3 million Rupees in revenue through 70,025 trips daily. 

 Manages its vehicles through 45 depots. 

 Employs 34,482 staff with a bus to staff ratio of 5.8 

The organisational structure of BMTC is shown in Figure 5. The description of these departments is 
provided as an appendix (Appendix C) to this thesis. 
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Figure 8: Organisational structure of BMTC (Bangalore Metropolitian Transport Corporation, 2018a) 

Vision and Mission Statements of BMTC 

Vision Statement (Bangalore Metropolitian Transport Corporation, 2018a):  

“Make BMTC sustainable, people-centred and choice mode of travel for everyone” 

The Bengaluru Metropolitan Transport Corporation is the sole public bus transport provider for 
Bengaluru, serving urban, sub-urban and rural areas. BMTC is committed to provide quality, safe, 
reliable, clean and affordable travel. The testimony of its success lies in increasing passenger trips 
everyday by a wide range of customer base. In an effort to modernize its services for commuter 
comfort, BMTC strives to strengthen information systems and improve processes through introduction 
of intelligent technology solution, make capacity enhancement through infrastructure development, 
user-friendly interchange facilities, fleet upgradation and augmentation, apart from its core activities, 
which includes fare structuring, route network optimization, planning and monitoring. BMTC reaches far 
and wide, in every nook and corner of the city, making public transport an attractive travel choice for 
everyone. BMTC’s stronghold in the area of public transport in Bengaluru is a testimony to its adoption 
of sound Management, HR, Quality and Environmental policies and strong support from the 
Government of Karnataka and esteemed passengers. 

Mission Statement (Bangalore Metropolitian Transport Corporation, 2018a):  

1. Provide people-centred (quality, efficient, integrated and safe) services 
2. Commuter responsive service planning and promotion 
3. Optimize resources and build capacity 
4. Adopt environment-friendly and sustainable practices 
5. Strengthen commuter feedback mechanism 
6. Modernize and maintain zero breakdown fleet 
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7. Evolve effective mechanism to monitor service performance 
8. Conduct safety training, performance audits and awareness for stakeholders 
9. Increase commercial revenue through monetizing land, buildings & buses 
10. Increase efficiency in operations and administration 
11. Ensure inter-agency coordination and multi-modal integration 
12. Formulate and enforce police measures for sustainability of the service provision 
13. Implement Intelligent Transport System to improve the quality of service 
14. Extend travel concession to the weaker sections of the society 
15. Act as an agent for cultural synthesis and national integration 
16. Promote research on urban transport 

Development of Technical FAST Model 
Here the Public Transport System is functionally represented from the perspective of the service 
provider. The functional representation is done using the analytical diagramming tool, Technical FAST 
Diagram as directed in the book “Function Analysis Guide’ (SAVE International & Miles Value 
Foundation, 2016) under the ‘Define Functions’ element of FAST Diagram development. The 
development of the FAST Diagram treats considers the BMTC organisation as a system. Within this 
system, the departments of BMTC are the parts of the whole and serve functions that contribute to the 
functioning of the system. 

Identify Functions 

It is the identification of function by listing the functions of each component of the system. The 
identification involved interactions with SME’s to understand the functions of each component of BMTC 
(Public Transport System) from the perspective of the service provider. The identification is done using a 
Random Function Worksheet shown in Table 8. 

Classify Functions 

Classify each identified function as basic or secondary. This classification was also based on interactions 
with SME’s and the description of each department from the official BMTC website ((Bangalore 
Metropolitan Transport Corporation, 2018b)) is tabulated in the Random Function Identification 
Worksheet under ‘Function Type’. 

The identification and classification of functions is shown in the table below, 

Component 
Function Function 

Type Verb Noun 
Managing Director of BMTC Transport Public Basic 

Traffic Department Ensure Service Basic 

Mechanical Department Sustain Operations Basic 

Civil Department Provide Access Basic 

Statistical Department Monitor Progress Secondary 

Systems Department Ensure Communication Secondary 

Environmental Department Protect Environment Secondary 

Accounts Department Manage Finances Basic 

DC Disseminate Information Secondary 

Security and Vigilance 
Department 

Protect Resources Secondary 

Administrative Department Procure Resources Basic 

Medical Department Ensure Safety Secondary 
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Labour Department Satisfy Stakeholders Secondary 

Law Department Resolve Disputes Secondary 

Stores Department Procure Resources Basic 

Public Relations Office 
Attract Stakeholders Secondary 

Satisfy Stakeholders Secondary 

Human Resource Department Train Resource Basic 
Table 8: Random Function Identification Worksheet 

Organise Functions 
To ensure that the study team has identified all functions, the FAST Diagram is a commonly used tool 
and is highly recommended. FAST is a powerful precedent (How-Why) logic, analytical diagramming tool 
for decision making. This FAST Model is developed in consultation with the Subject Matter Experts. 

The steps to organising functions within a Technical FAST Diagram are followed as directed by SAVE 
International (SAVE International & Miles Value Foundation, 2016): 

 Step 1 

Use the Figure 5 as a template 

 

Figure 9: Template of a Technical FAST Diagram 

 Step 2 

From the list of identified functions, ‘Develop Public Transport’ is selected as the basic function 

 Step 3 

In this step, from the list of all identified functions, the most important or most basic function is selected 
and used in the Basic Function Determination Question. 

Question: If we didn’t have to ‘Develop Public Transport’ would we still have to ‘Transport 
Public’, ‘Manage Finances’, ‘Track Progress’ or ‘Procure Resources’? 

Answer: No 

If not for the basic function, all other functions need not exist. Therefore ‘Develop Public 
Transport’ is the Basic Function. 

On asking “Why” to the basic function, ‘Serve Society’ was identified as the higher order 
function. 
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 Step 4 

Next, start to develop the logic diagram by posting the basic function as the first entry in the model; ask 
the How question of it and then ask the Why-How logic questions of each new function formulated. 
Continue this till the lower order function is reached. Examples of these questions are shown below, 

Question: Why ‘Procure Resources’? 
Answer: To make the necessary resources available to different departments. Resources 

refer to Man, Machine and Material. 

Question: How ‘Procure Resources’? 
Answer: By ‘Define Scope’. The scope of the organisation is outlined yearly through an 

Annual Performance Review meeting. 

Question: Why ‘Ensure Service’, ‘Sustain Operations’ and ‘Provide Access’? 
Answer: To ‘Transport Public’ 

Question: Why ‘Transport Public’? 
Answer: To ‘Serve Society’. 

These functions are joined together horizontally to make the critical path. The FAST Diagram developed 
thus far (Figure 8) represents the functions that are critical for the running of BMTC 

 

 Step 5 

To test the validity of the critical function logic path, start from the lower order function and ask “Why” 
moving from right to left. 
The input to the BMTC system is to outline the scope or targets that BMTC will focus on (Define Scope). 
Based on the outlined scope, resources are procured (Procure Resources). Resources here refer to the 
3M’s (Man, Machine and Material). Through the use of these resources, different functions are 
performed by the various departments of BMTC (Ensure service, Sustain Operations and Provide Access). 
The unifying objective of these various departments is to Transport Public. Transport Public is also the 
basic function of BMTC with the higher order objective to Serve Society. 
This is the critical path of BMTC. Without any one of these functions BMTC as a provider of Public 
Transport would be unable to perform its basic function. 

 Step 6 

To identify functions in the “When” direction, the following question were asked to every function 

 Serve 
Society 

Why 

When 

Scope of the study 

Transport 
Public 

Sustain 
Operations 

Provide 
Access 

Define 
Scope 

Ensure 
Service 

 

Procure 
Resources 

How 

Figure 10: Primary path of the Technical FAST Diagram 
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Question: When this function is performed, what other functions must be performed? 

For the function ‘Procure Resources’, the function in the “When” direction function is ‘Protect 
Resources’. 

Function Relevance to BMTC 
Protect Resources Protection of Resources by monitoring consumption and 

procurement of resources 
Table 9: "When" functions in the FAST Model 

 

 

 Step 7 

Design objectives are those secondary functions, which typically relate to government regulations, 
customer requirements or engineering specifications. For this project, on Design Objective was found, 
‘Support Mobility’. 

Function Relevance to BMTC 
Support Mobility Overall objective of the transport system 

Promote Equality Ensure equality in society by providing users access to the transport 
system 

Protect Environment Direct BMTC towards more environmentally aware decisions 
Table 10: Design objectives in the FAST Model 

 Step 8 

The all-time functions are those secondary functions that happen all the time. 

Function Relevance to BMTC 
Manage Finances Monitor and account for the flow of money in the organisation. 

Track Progress Monitor progress of BMTC based on various Key Performance Indicators. 

Ensure Communication 
Both intra-departmental and inter-departmental communication need to 
be done as conveniently as possible with minimum hurdles 

Disseminate Information 
Information made available at different levels of the organisation needs 
to given to the appropriate stakeholders of BMTC 

Ensure Safety 
Reassure the stakeholders BMTC by making medical personnel available 
to them. 

Figure 11: FAST Diagram with ‘When’ function 
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Satisfy Stakeholders 
 Ensure the satisfaction of BMTC stakeholders by catering to 

labour related issues. 

 Cater to the users of the transport service 

Resolve Disputes Ensure that legal cases are resolved based on the merits of the case 

Achieve Scope 
Every department of BMTC is tasked with achieving the scope defined 
yearly 

Attract Stakeholders 
 Attract stakeholders to be employed by BMTC by treating 

stakeholders appropriately. 

 Attract new users to the transport service 
Table 11: All time functions of the FAST Model 

The final FAST Diagram is shown as below,  

 

 

 

Development of Customer oriented FAST Model 
Here the Public Transport System is functionally represented from the perspective of the service user. 
The steps to organising functions within a Customer Oriented FAST Diagram are adapted from Muthiah 
Kasi (2009), in his book Function Approach to Transportation Projects. 

 Step 1 

Start by using the labelled FAST template in Figure 13 (Customer Oriented FAST Diagram) 

Figure 12: Technical FAST Diagram of BMTC 
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 Step 2 
Determine the task that satisfies the overall purpose of the project and establish a scope line to the right 
of the task. 

The task has been identified as ‘Transport User’ 

 Step 3 
Identify and list the functions that answer the ‘How’ logic from the basic function. Functions that answer 
the ‘Why’ logic are considered outside the scope of the FAST Diagram. 

The basic function has been identified as ‘Transport User’ 

 Step 4 
Separate the functions into basic and supporting functions. Basic functions are essential to the 
performance of the task and are placed above the supporting functions. 

 Step 5 
Group the remaining functions into the four primary supporting function groups based on the following 
attributes: 

1. Assure Dependability 
 Makes the elements of the project stronger, more reliable or effective 
 Makes it safer to use 
 Lengthens the life of the parts or minimizes maintenance cost, or both 
 Protects the environment 

From discussions with SME’s, the functions that satisfy Assure Dependability have been identified as, 

 Inform users of time of arrival – Reduce waiting period 
 Operation of obligatory routes – Oblige travel pattern 
 Routine maintenance – Reduce breakdowns 
 Perform check of materials in stores – Identify defects 

 

2. Assure Convenience 
 Modifies the basic function to make it convenient to use 
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Figure 13: Template of a Customer-Oriented FAST Diagram 
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 Enhance spatial arrangements 
 Facilitates maintenance 
 Furnishes instructions and directions to stakeholders 

From discussions with SME’s, the functions that satisfy Assure Convenience have been identified as, 

 Information boards – Inform user 
 Bus stands and shelters – Protect user 
 Boarding and alighting facilities – Protect user 
 Places for bus parking, maintenance and repair – Facilitate maintenance 
 Electronic Ticketing Machines give more information to passengers – Inform user 
 Construction of buses for user needs – Accommodate user 
 Provide facilities (Water, bus stand, benches, etc.) – Provide Facilities 

 

3. Satisfy Stakeholders 
 Modifies the basic function to satisfy individual desires 
 Makes the stakeholders life more pleasant 
 Makes the element appear to be better in the opinion of the stakeholder, 

but not necessarily in the opinion of the designer (sometimes these are 
reflected in the standards and specifications of a particular agency/owner) 

From discussions with SME’s, the functions that Satisfy Stakeholders have been identified as, 

 Crew sensitivity training – Ensure Safety 
 Different types of services – Oblige user behaviour 
 Provision of Employee and Concessional passes – Encourage loyalty 
 Enhance perception of safety – Ensure Safety 

 

4. Attract Stakeholders 
 Emphasizes the visual aspect or other senses 
 Projects a favourable image (trademarks or endorsements) 

From discussions with SME’s, the functions that satisfy Assure Dependability have been identified as, 

 Appearance of bus – Enhance aesthetics 
 Cleanliness of bus – Ensure hygiene 
 Implement a program that projects a favourable image – Improve service perception 

 

 Step 6 

Classify the functions as primary, secondary or tertiary on the Customer-oriented FAST Diagram. 
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Figure 14: Customer oriented FAST Diagram 
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Conclusion 

The intention of this thesis was to outline an innovation oriented approach to value creation both within 
a PSO and with its customers. The literature review indicated that value creation through innovation 
needed to occur from the perspective of the service provider and the user. SAVE International’s Value 
Methodology was used as stakeholder inclusive, function oriented, and systems approach to innovation. 
The development of the Technical and Customer-Oriented FAST Diagrams suggest that it is possible 
systemically and methodologically innovate through the Value Methodology. 

Since GDL is the more prevalent approach to public service management, the Technical FAST Diagram 
could be easily adapted to the context of any public service system. This approach can be used to 
facilitate innovation and improve systemic value from the service provider’s perspective. Additionally, 
the developed Technical FAST can capture functions at the organisational and departmental level 
making it a feasible approach at various levels of management. 

Since SDL is a relatively new approach to public service management, the Customer oriented FAST 
Diagram might face difficulty in being adopted by a public service system. The ideal way to implement 
this approach would be to develop Key Performance Indicators based on the Primary Supporting 
Functions. This approach can be used to facilitate innovation and improve systemic value from the 
customer perspective. 

Mulgan & Albury (2003) claim that organisations have one of the following five dispositions towards 
innovation, 

 First movers or pioneers 

 Early adopters 

 Followers 

 Laggards 

 Resisters 

The use of the Value Methodology can help organisations strive to move higher up this scale and in-turn 
create co-create value with its stakeholders. Over time and especially through changes in leadership or 
major external pressures, organisations can change category (Mulgan & Albury, 2003). 

The difficulties in public sector innovation are outlined by Standford Borrins (2001): 

 Asymmetric incentives in the public sector that punish unsuccessful innovations much more 
severely than they reward successful ones 

 Absence of venture capital to seed creative problem solving in the public sector 

 Adverse selection by innovative individuals against public service careers 

These problems can be attributed to the lack of a stakeholder inclusive, structured approach that can be 
accepted by public service organisations. SAVE International’s function oriented, structured, systems 
based approach addresses the lack of a structured approach that can facilitate systemic innovation and 
in-turn create systemic value. 

With the intent to create systemic value, it is recommended for PSO’s to develop a Value Policy 
Statement (VPS) as explained in Value Methodology: A pocket Guide (Bolton, et al., 2008). A VPS 
contains the following: 

 A statement permitting review of the organisations, processes and services 

 Guidelines for establishing Value Programs in each division 

 Job positions with functional responsibilities 

 Selection and appointment of qualified personnel 
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 Broad educational programs in value techniques 

 Standard procedures 

 Controls to minimize unnecessary product costs 

 Definitions, as required 

 Annual goals for: 
o The application of Value Methodology 
o Implementation (to achieve a percentage of the organisation’s total annual budget as 

implemented savings. 

The incorporation of an innovation centric Service Dominant Logic requires a public service reform. The 
difficulties involved in public service reform were well-documented by Nunberg (1999) and is shown in 
the table below, 

 

Table 12: Difficulties of Public Service Reform (Source: (Nunberg, 1999) as cited by McCourt (2013)) 

These problems can be overcome by appropriate support from top management. VM needs visible 
management support from top management in organisations of every size (Bolton, et al., 2008). 
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Limitations & Future Research 

Cueille (2006) suggests that private sector models, which are modified and contextualised for the public 
sector, must also be tested for their efficacy in dealing with the full span of strategy and front-line 
service delivery alignment in public sector contexts. The limitations with this study were: 

 The use of individual interviews over workshop as a data collection method 

 The lack of following the complete all the phases of the Value Methodology 

 A lack of empirical evidence to support the use of Value Engineering in Public Services 

These limitations can be overcome by having management support from top management in Public 
Service Organisations (Bolton, et al., 2008). Future research should, 

 Implement SAVE International’s Value Methodology in its entirety using a workshop 
environment. 

 Follow the development of the FAST Diagram through to the creation of Value through 
innovation. 

According to Voss et al. (2002), the use of case research enriches not only theory but also researchers 
themselves. Through the course of this study, detailed exposure to public service management and 
Value Engineering literature, many concepts have enriched the research. Many of them have been 
discussed in the body of this thesis, the relevant others have been outlined below: 

 Transportation systems, either existing or envisaged for the future, can be classified according 
to their components and their relations to the larger economic, social, and physical systems in 
which they occur. Accordingly, each system generates certain external effects, or externalities, 
on its environment. These externalities represent emergent properties of a system. Though no 
research has studied the properties of emergence in the public transport system, these 
emergent properties are based on the health of the system. A causal study of the relations 
between basic functions and emergent functions in a public transport system would prove 
useful while making decisions to improve systemic performance. 

 Use of FAST Diagrams in Knowledge Learning or Knowledge Acquisition. For knowledge 
acquisition from a conceptual model, it is necessary to create a model that is agreeable to all, 
desirable and feasible (Kotiadis & Robinson, 2008). The development of FAST Diagrams with the 
intent of knowledge acquisition would be an interesting application of functional representation 
using FAST Diagrams. 

 Another area of research is the use of the FAST Diagram as a knowledge management tool to 
create a layout of the market demand and supply structure. This would be a response to a 
research area to reduce the mismatches between consumer demand and innovation supply 
(Sindakis, Depeige, & Anoyrkati, 2015). 

 The next step for this approach would be empirically assessing the viability of the Value 
Engineering approach. This would require its implementation in a public service domain. With 
the cooperation of the management responsible for the public service a Value Engineering 
workshop can be conducted to modulate the value of that service. More information can be 
found on the SAVE International website (https://value-eng.org). This would also address the 
area of research outlined by Hodgkinson et. al. (2017), ‘How should the usefulness of 
approaches to mapping the public value creation (or destruction) process and its effects on 
service provision and service recipients be developed and tested?’ 

 The use of VE in Systems Engineering and creativity. Adam Stone (Stone, 2014) assumed that 
creativity is a system in itself. If creativity can be thought of as a system and innovation can be 

https://value-eng.org/
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born through a systems engineering approach, it is safe to assume that it is tool that can be used 
as a system to explain all systems. (Stone, 2014)  

 Over the course of this research, the realization that this functional approach can be used as a 
system of system approach has made itself evident. This idea furthers the functionalist 
perspective of the world being made up a set of systems that interact with each other and the 
ability to represent those systems methodologically is central to being a system-of-systems 
approach. In this thesis the VE system is used to explain the public transport system of BMTC. 
Likewise, it can be applicable to other systems. Research about this is explained in (Osmundson 
& Langford, 2012). 
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Appendix A 
 

The general outline of the conversations with SME’s followed as, 

Technical FAST Diagram 

1. Identify the different parts of BMTC (the PSO), ie, the departments within BMTC. 
2. Associate functions to each of these parts by answering the question “What does it do?”. This 

is a question that looks beyond the physical part to an objective relationship in which a cog 
functions within a larger engine (Kaufman & Woodhead, 2006). 

3. Identify which of these functions is the basic function of the system by asking the questions 
“How?” and “Why?” to each function. 

4. Create the How-Why logic that represents the system. 
5. Identify the Secondary functions of the system. 
6. Create the Technical FAST Diagram for the system 

Each of these steps has been elaborated in the Case Study of the thesis. 

Customer oriented FAST Diagram 

1. Identify the different parts of BMTC (the PSO), ie, the departments within BMTC. 
2. Associate functions to each of these parts by answering the question “What does it do?”. This 

is a question that looks beyond the physical part to an objective relationship in which a cog 
functions within a larger engine (Kaufman & Woodhead, 2006). 

3. Identify which of these functions is the basic function of the system by asking the questions 
“How?” and “Why?” to each function. 

4. Create the How-Why logic that represents the system. 
5. Identify the Secondary functions of the system. 
6. Group the functions based on the following attributes 

a) Assure Dependability 
 Makes the elements of the project stronger, more reliable or effective 
 Makes it safer to use 
 Lengthens the life of the parts or minimizes maintenance cost, or both 
 Protects the environment 

b) Assure Convenience 
 Modifies the basic function to make it convenient to use 
 Enhance spatial arrangements 
 Facilitates maintenance 
 Furnishes instructions and directions to stakeholders 

c) Satisfy Stakeholders 
 Modifies the basic function to satisfy individual desires 
 Makes the stakeholders life more pleasant 
 Makes the element appear to be better in the opinion of the stakeholder, 

but not necessarily in the opinion of the designer (sometimes these are 
reflected in the standards and specifications of a particular agency/owner) 

d) Attract Stakeholders 
 Emphasizes the visual aspect or other senses 
 Projects a favourable image (trademarks or endorsements) 

7. Prepare the Customer oriented FAST Diagram 

  



 

 

Appendix B 
 

The permissions necessary for the study and publishing of the information are attached in the following 
pages. 

  





Mr. KA Rlljkumnr 
Subjl'Ct Mntror Kxpert 
lu--di~tur of K~RTr 

9th April, ~ OlQ 

Abraham P. Lul~ 
School of Architt-rtttl't" and the Huitt F.nvironmcnt 
kTH. Royal lnstitut:l' of1'echnology, Sweden 

SubJect: Pt-m,i~ion to publish your involvement with research for Master thesis study 

Respected Sir, 

This is to acknowledge your participation in a study conducted by Abraham P. Lukose. Your 
role as a subject matter expert (SME) has guided in the development of the Technical and Customer 
oriented FAST Diagram of BMTC's transport system. 

. As part of the master thesis the functions of BMTC and its departments had to be explored 
with the intention of devloping a function model (FAST Diagram) of BMTC. Through our interactions, 
your knowledge on this topic has contributed to development of the final FAST Diagram. 

To publish my findings, it is necessary that the Subject Matter Experts attest that, 
• The interactions with Abraham p. Lukose were conducted through individual 

interviews. 
• The outcomes of our interactions can be published as part of the final report. 

I am sincerly grateful for your contribution to mythes( I hope you will oblige. 

Yours sincerly, 
Abraham P. Lukose 



 

 

Appendix C 
 

Description of departments at BMTC (Bangalore Metropolitan Transport Corporation, 2018b) 

SN. Department Head Description 

1. Traffic Operations General Manager 
(Traffic) 

Formulation of entire routes, schedules, fixation of bus 
fares for various services of the Corporation. Controls the 
activities of  control room, bus stands and call centre etc. 
Also looks after the works related to accidents, public 
complaints, suggestions and redressal etc. Deals with public 
contacts and other traffic related matters. 

2. Traffic Commercial Chief Traffic 
Manager 
(Commercial) 

Mobilisation of commercial (non-traffic) revenue to the 
Corporation through management of commercial 
establishments and to provide basic amenities like Toilets, 
Drinking water, Refreshments, General stalls and parking 
facilities to passengers at major & minor bus stations. 

3 Law Chief Law Officer 
and Public 
Information Officer 

Entrustment of cases to panel advocates, furnishing of 
remarks and records, examination of witnesses before the 
Tribunals/Courts and ensure that cases are decided on 
merits. 

4 Systems Chief Systems 
Manager 

Provide information technology support to all the 
departments of BMTC by way of design, develop and 
maintain both Software & Hardware. Assist the 
departments in automation, computerization, networking 
and provide security for the IT infrastructure. 

5 Civil 
Engineering(Zone-1 
and Zone-2) 

Chief Civil Engineer Development of civil infrastructure for the corporation. 
Construction of bus stations, Bus depots, Workshops, 
Administrative offices, Training Centers etc., 

6 Human Resource 
Development 
Department 

Chief Manager ( 
HRD) 

Responsible for Capacity building through training all 
employees of the corporation. There is a full fledged 
training centre at Vaddarahalli, Bengaluru- 562130 

7 Labour Welfare Chief Labour 
Welfare Officer 

Looks after maintenance of harmonious labour and 
industrial relations in the organisation. Implementation of 
welfare schemes of the organisation regarding health, 
education etc., in addition to various amenities provided 
under labour legislations and truce agreements. 

8 Accounts 
Department 

Director Finance and 
Financial Advisor 

Accounts Department is one of the vital organs of the 
Corporation. The revenue collected int the Depots are 
accounted by the Department and all payments are 
arranged through calculative fund management. As being 
done by the Government the Accounts Department will 
prepare a budget for the succeeding year to manage its 
revenue and payments. At the end of every financial year 
the Department will present the financial performance of 
the corporation to the Government. Accounts Department 
will ensure that the salary and other payments will reach 



 

 

SN. Department Head Description 

the Bank Account of all employees every month. 

9 Mechanical 
Engineering 
Department 

General Manager 
(Tech.,) 

Responsible for monitoring vehicle preventive maintenance 
system/practices. 

10 Production and 
Transport Planning 
Department  

Chief Mechanical 
Engineer 
(Production and 
Transport Planning) 

Responsible for rolling stock planning, procurement and 
transport planning. 

11 Personnel 
Department 

General 
Manager(Personnel ) 

Looks after manpower planning, selection, placement, 
career development, promotions, transfers, disciplinary 
issues, terminal benefits and the like 

12 Security and 
vigilance 
Department 

Chief Security and 
Vigilance Officer 

Security and vigilance Department is established to protect 
the physical assets of the Corporation besides having a 
control over pilferage misuse cheating and other antisocial 
activities by way of securing intelligence. It acts as "eyes 
and ears" of the corporation and keep a close vigil on the 
employees in maintaining integrity for the well being of the 
corporation. 

13 Internal Audit Dy CAO/ IA Responsible for audit of all the 
depots/divisions/departments and nodal officer for RTI 

14 Medical Chief medical Officer Responsible for timely treatment and extending assistance 
and also addressing health issues of the employees of the 
corporation  

15 Board Secretariat Board Secretary Responsible for activities relating to organizing Board 
Meetings of the corporation 

16 Management 
Information 
Systems 

Chief Manager, MIS Responsible for collection and dissemination of data, 
analysis and interpretation of data to help management in 
the decision making endeavours. 

17 Public Relation 
Department 

Chief Public Relation 
Officer. 

PRO functions as a bridge between the passengers, media 
and the corporation.  Gist of news published in major daily 
news papers are collected and sent to Managing Director 
and all the HOD’s. Request for advertisement and sponsors 
receive are put up for perusal and approval from the 
Competent Authority. PRO section send paper notification, 
paper invite to the press about the function and meetings 
conducted by the corporation. Tender notification of the 
entire BMTC office are routed from this office to the news 
papers (through MC&A). 



 

 

SN. Department Head Description 

18 Stores and 
Purchases 

Controller of Stores 
and Purchases 

The Stores and Purchase Department of the Corporation is 
entrusted with the responsibility of carrying out all the 
activities related to Materials Management efficiently. Its 
control permeates the entire Organization from the depot 
to the Central offices wherever the purchasing, Inventory & 
transaction of the materials and disposal of scrap materials. 
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