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Abstract

Management of systems innovation refers to managing the innovation process and the implementation of its results within an organisation context. In today’s dynamic and turbulent world, organisations face a serious challenge which is to either perish or revolutionise. Unless an organisation evolves and updates the ways services and products are delivered, a risk of being overtaken by competitors will be encountered. 

Within the tradition of IT projects, engineering system design requirements purely focused on qualitative statements. Such statements are ambiguous and can lead to failures without ever making any impact. This paper aims to investigate the principles of Planguage, developed by Tom Gilb. 
The objective of the paper considers the application of Planguage in order to determine meeting performance targets, resource cuts and increasing service demands in a healthcare systems innovation case study. The primary benefit is that the uptake of Planguage has the potential to reduce uncertainty and deliver significant efficiency savings effectively.
1. Introduction
With increasing market pressures and fragmentation of processes, organisations must evolve beyond their existing environment and change [1]. The most demanding aspect of system innovation is to interpret qualitative statements provided by stakeholders. Qualitative statements are generally collated during requirements gathering which contains a high level of ambiguity and often go unchallenged. 
The aim of this paper is to review the role of Planguage and its ability to overcome these problems. The structure of the paper begins with highlighting what is Planguage, the principles and why the core concepts can have significant impact. Secondly, a discussion of a case study and the methodology undertaken to streamline the information practice review to increase the success alignment are provided. Thirdly, the key lessons learned from the study are presented followed by the conclusion. 

2. What is Planguage?

Planguage (Planning Language), a formal natural modelling language was created by Tom Gilb.  Planguage is designed to include qualitative statements (in a decomposed hierarchy format) in plans, specifications and designs. It seeks to bridge the gap by transforming vague language into clear objectives which can be planned and designed in. In addition, the notation of Planguage adds precision to the requirements documentation with an emphasis on the quantification measurement. This acts as essential steps in the inquiry process. 

The technique advocates value delivery, enabling stakeholders to think about the problem using quantitative means to assess the impact of designs on objectives of a system performance, at the same time, in alignment with the organisation strategies. According to Gilb & Graham [2], three fundamental performance types are strived for: (a) potential resource saving, (b) workload capacity and (c) precision of quality [3, 4]. Planguage comprises of 7 stages to facilitate in specifying the performance attributes reported in Tse and Kahlon [5].
2.1. The Principles of Planguage

Tom Gilb’s creation of Planguage was mainly influenced through the works of Philip Crosby, Edwards Deming, Joseph Juran and Barry Boehm. Gilb created over 600 concepts which can be found in his Competitive Engineering book [4]. The word Planguage derives from the combination of planning and language containing the specification element.  Planguage overcomes problems in quantified terms; table 1 depicts these key features.
Table 1: The Features of Planguage

	Features
	Description

	Ease of Learning and Application towards a topic
	Planguage can be effectively taught in a short time period. The technique is used towards engineering and transforming vague language into clear measurable objectives. From the perspective of software systems, areas include plans and designs for quality control and quality assurance.

	Extendible & flexible to adapt to different perspectives
	Planguage can be extended and customised to fit into any perspectives. The structure of Planguage enables creating and transforming a label mechanism into the line of inquiry problem structure. This includes keywords and realignment structure tailored to the diverse environment of different organisations.

	Refrains ambiguity 
	Planguage contains the ability to prevent omissions when quantifying qualitative statements. It does this through opening opportunities for all possible dimensions which is a benefit to bring issues to light.

	Distinguishes Success & Survival level 
	Planguage enables foreseeing the concepts of qualitative statements broken down into many levels or ranges of achievement which may be possible. The key element looks at how reliable can a statement be from an extracted quantified measures. This can be done through comparison, using past, present and future of lowest, highest and expected optimum performance recorded. Planguage provides a succinct idea of success and survival and where financial or political could occur. Thus enhanced due diligence decision making process.



In systems design, during requirements gathering and assessment, many elements have to be taken into account at once, consequently, information overload occurs. Often, this leads to lack of specific information which in turn results in gaps in the information available, such as evidence and the originality of data source. Moreover, many qualitative descriptions are provided by various stakeholders, these include words such as easy ((e.g. The system must be easy to learn), fast, reliable, efficient and robust).
These are examples of open to bad design leading to misunderstanding between the stakeholders and the developers. Such bold qualitative statements alone are difficult and impossible to test adequately.  These results in a large number of inappropriate information designs and the knock-on effect overburdens the system design leading to poor outcome.
The primary principle of Planguage is to improve the integration of communication about complex ideas into more explicit prescriptive understanding. It does this through conversion of technical and soft system into a common language for all stakeholder disciplines. The core value is to deliver competitively critical value to the stakeholders. 

2.2. Using Qualifiers in Planguage
Qualifiers are a precise description of conditions and events. In order for a requirement, design or specification to become effective, such qualifiers are important to help veer towards a set of conditions which must be fulfilled. In Planguage terms, a qualifier usually specifies where, when and under what special conditions, if any, becomes a value. From a stakeholder’s perspective, the three main classes of conditions are time (when), place (where) and event (if). The purpose of qualifiers is to add more precise clarity and definition which then becomes a benchmark scale. Table 2 presents the key qualifier components.
Table 2: Qualifier Concepts (Adapted from Gilb & Brodie [4])
	
	Features
	Description

	1
	Scale
	What is being measured [Unit Analysis]

	2
	Meter
	How will it be measured [Method]

	3
	Targets
	The levels aiming to achieve

	4
	Constraints
	The levels trying to avoid

	5
	Benchmark
	Utilising current or past performance levels

	6
	Qualifiers
	Adding clarification through use of dates, places or events

	7
	Sources
	The original source of information for credibility & transparency


2.3. Types of Requirements in Planguage

Planguage contains 5 different requirement types (Figure 1) to meet different levels of stakeholders’ expectations [4]. Firstly, the vision of a system is determined which raises the issue for the need for such requirement. Secondly, a function requirement is about what a system will do and not how well it does something. Attached to this will be a set of associated performance and resource attributes. Thirdly, performance requirements are scalar parameters, comprised of either a set of targets (goal, stretch and wish levels) or a set of constraints (fail and survival levels). 

Fourthly, a resource requirement entails budget, time availability, people and space. It signifies the levels of resources required to develop and operate a system which must be balanced against the stakeholders’ values. The focus is upon how much is planned on the basis of limited resources for change to happen. Lastly, design and condition constraint, also known as architecture, are design ideas within the requirement specification. This can either be made mandatory to be implemented at some point or can be excluded [4]. Overall, requirements provide a rigorous set of information to help analyse, present and mitigate risks of deviation. 
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Figure 1: Planguage Requirement Types (Adapted from Gilb & Brodie [4])
3. Case Study
This section presents a case study and the methodology undertaken.

3.1. Case Study Overview
A healthcare organisation in the public sector currently operates intensively paper oriented and manually process driven which strains on the service delivery. The process, often large in volume, operated in a complex, demanding and time constrained environment. This led to failed unmet targets driven by strategic management. To effectively compete in today’s complex and dynamic environment, the organisation needed to ensure critical resources, information and people were readily accessible and obtainable instantly. In order to devise the strategy and assess system process innovation, the objectives of the study specifically aimed at:

a) Determining what components and attributes made up the process

b) Evaluate the process to develop an understanding of obstacles 

c) Assess the results in line with the organisation strategies and goals 

d) Monitor and evaluate the behaviour change in performance over a set period duration.
3.2. Research Methodology and Research Design
A case study is used for the purposes of this research. Easterby-Smith et al., [6] defined case study as a situation which explores the past and present which then considers the future by means of recommendations made. According to Yin [7], this involves the examination of the how and/or why questions, therefore, being able to understand the element of ‘how’ the results can be used more effectively. 
For this empirical case study, Planguage was selected in order to achieve the above objectives and also to analyse and validate Planguage. This form of method undertaken to conduct the research is considered to be appropriate to reach validity because of the various sources of evidence available [8, 9].
3.2.1. Data Collection
Qualitative and quantitative methods differ from each other; however they are interrelated and complement one another. The initial step was to list all the qualitative statements presented by the stakeholders of issues, problems, and wish list through action research and observations. Qualitative research was undertaken as this helped towards describing and understanding behaviour of stakeholders, beliefs, attitudes and values within the organisation environment. 
Data collection techniques entailed developing interviews and observations of stakeholders operating in the work space environment which yielded textual data through writing field notes. Reading documents was also carried out to gain a deeper understanding of the work flow. These were utilised giving clarity towards the fundamental performance types highlighted earlier.

The guiding questions focused on the following areas of information which were required in this case study: (i) general perception; (ii) the adoption and process change; (iii) the motivations to change; (iv) the major factors influencing the initiation of change; (v) obstacles and (vi) the benefits for both employees and the organisation.
A pre-test was conducted with minor adjustments made based on the feedbacks from the pre-test. In total, 15 interviews were conducted in the field study which was very beneficial as the knowledge derived from the employees facilitated in improving the process, filling missing gaps and sharpening the system direction. A small focus group was also conducted with seniors and management level. This method elicited views and experience to understand stakeholders’ perspectives, finding out what was wrong with the existing system process and how the stakeholders coped in the existing environment. These were later fed back to inform directly the redesign and create the ideal system process experience. 

In addition, quantitative analysis was carried out through observational measures and physical audit work which generated variable measures. These variables were utilised at a later stage as part of looking for emerging opportunities and possible evaluation. Qualitative statements captured were developed into measures to reflect improvement. The categories included exploring information access and flow, stakeholder satisfaction, process effectiveness followed by capacity and demand.

Observations and audit work enabled content analysis and categorising the workforce level of experience.  A broad range of condensed experience existed among the employees which ranged from 3 months to 15 years. This contributed towards developing a comprehensive system model adoption and practice. 
4. Findings and Discussion 
The case study method was ideal and benefited from a detailed analysis as the issues were explored deeply. Also, rich and descriptive data were gathered. The starting point of the analysis was to establish the number, cost and workflow landscape as a baseline. 
Drawing upon analysis, it was found that the service and process demands within the organisation were intense, constant and endless.  The results established a 28% workflow capacity which meant a 72% inefficiency rate. A set of audits found over 353 errors occurring and observation revealed a surge of phone calls of 60% in relation to repetition of queries. The transmission time across the board ranged from 30-45 minutes and as the process was manually driven, there was an increasing pressure for the team members in the next step of the chain to process. In addition, lost time occurred resulting in waste and cost due to incomplete information provided. 
Based on the evidence, there was a potential 30% cost reduction in the service process rate. This was modelled through the transmission and processing time. In addition, variation also existed in delayed rates, cost of service, quality of services and quantity of services delivered. In terms of financial time savings impact which equated to a potential saving of 500 people hours a year. 
The findings showed that within the organisation, to become more service centric, there was the need to deploy and use technology to transform the delivery of service. The features of the system design were devised and grouped accordingly to the three fundamental performance types. Potential resource saving and workload capacity was identified and introducing a new system enabled the precision delivery of quality. The organisation needed to equip the workforce with emerging technology, the skills and experience to drive both the organisation and business growth in real time which was not available.

The results also highlighted areas for improvement in functional capacity, potential financial cost and time savings. Exploration of work flow enabled applying the findings into structuring the system design, shown in Table 3. This determined system alignment of possible opportunities to augment the services.
Table 3: Objective Measures
	
	Scale
	Meter
	Target
	Benchmark

	1
	Increase Transmission of Requests
	Custom Monthly Report
	[Q3 – 2013]: 10 minutes

Constraint:  

15 minutes

	[2012]: 30 - 45 minutes

(Observation measures & system audit analysis



	2
	Decrease Number of Errors Occurring
	Audit Paper Analysis & Custom Monthly Report
	[2013]: 

30 per week

Constraint: 

50 per week

	[2012]:  353 per week

(Physical audit analysis



	3
	Decrease Time for Processing of Requests
	Service Report & Custom Daily Report
	[2013]: 

10 minutes

Constraint:

20 minutes

	[2012]: 70 Minutes

(Report in August & September 



	4
	Decrease Time to Learn Process
	Custom Training Log Report
	[2013]:

 1 hour

Constraint:

3 hours

	[2012]: 1 day
(Training Log Report


	5
	Decrease Volume of Call Queries
	Custom Daily Report
	[2013]:

10%

Constraint:

20%
	[2012]: 60%

(Based on Observation measures & interview with stakeholder




4.1. Lessons Learned and Opportunities

Proving business value can be difficult. Also, culture change was a challenge as some stakeholders were reluctant to change the way in which they worked. The key ingredients of the Planguage approach enabled a flexible approach to adopting and implementing changes. The use of stakeholders’ expertise and knowledge (best practice) were incorporated in harnessing and stabilising the system flow relationships. Moreover, data were effectively used as a learning mechanism as part of building into testing as part of steady incremental adoption. 
The underpinning use of Planguage contributed improvement towards the design, process analysis and meeting stakeholder needs at the same time. Thus, the process became more agile and open. The collated set of information defined the system and process boundaries in a constructive and systematic way. Planguage facilitated communication between soft and technical engineer providing a better sense of details highlighting poor or questionable information architect designs from low to high level. 
The relationships between organisation process and system entities were more explicit and clear about the criteria. Overall, Planguage looked at the system design in different perspectives and possible potential multiple conflicting objectives. These relationships were assessed, as strong correlation yielded the behaviour of needs and wants from understanding of stakeholders to create a sensual system experience. This study re-enforced earlier experience of Planguage advantages and disadvantages reported [5]. 
5. Conclusion

The paper dealt with reviewing Planguage towards understanding, identifying and designing evaluation parameters in a case study. This was done through developing explicit metrics by expressing the performance priorities and the relationship that made change necessary for managing and introducing a new system innovation. Aside from the results, the analysis review sets a precedent for establishing the costs and benefits and the potential impact of improving quality and increase function capacity of services. Future work will look at the aspect of transforming Planguage into a visualised form. 
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