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You are a health service manager. You work in a large organisation with complex linkages between departments, functions and teams. You know you need to improve these linkages – to make processes flow more easily for the patient, and to maximise the benefit from the limited resources you have.

You’ve been to various “improvement” conferences and events, and you have read some articles and books. You have heard that “lean” and “Six Sigma” approaches can produce considerable benefits. You may have been to see some projects in action. But you are still not sure. Can your processes really be streamlined so dramatically ?. Are there savings really to be made ? And can they be quantified ?. Or is this just another budget heading keeping already over-stretched people stressed ?.

The aim of this article is to focus specifically on the financial benefits of lean and six sigma projects. This is Lean Accounting. Lean Accounting is the management system for the measurement, control and improvement of Value Streams.

Before we move onto Lean Accounting though, we need to clarify a few terms. 

Lean Management is described by the Lean Enterprise Academy (www.leanuk.org) as follows: 

“Customer value is created by the actions of lots of different people across many departments …. Linking these together into a seamless end-to-end process or Value Stream … reveals literally hundreds of opportunities for streamlining the flow, eliminating non-value creating steps and aligning the rate of flow with customer demand”. (Reference 1)

Thus, Lean Management is a management practice that considers the expenditure of resources for any goal other than the creation of value for the end consumer to be wasteful, and thus a target for elimination. Lean Management was pioneered by the Toyota Motor Corporation and has been paraphrased by that company as follows:

“Brilliant process management is our strategy. We get brilliant results from average people managing brilliant processes. We observe that our competitors often get average (or worse) results from brilliant people managing broken processes.” (quoted on www.lean.org)

Six Sigma “is a business strategy that seeks to identify and eliminate causes of errors or defects or failures in business processes by focussing on outputs that are critical to customers”. It uses a set of quality management methods, including statistical methods, and creates a special infrastructure of people within the organization (e.g. "Black Belts") who are experts in these methods. Each Six Sigma project carried out within an organization follows a defined sequence of steps and has quantified financial targets. (Reference 2)

In my view (though not everyone agrees), Six Sigma is one of the tools of lean. We need to define, understand and stabilise the whole customer process before we can apply six sigma and other methods to improve its performance.
The phrase Value Stream was mentioned in the definition of Lean Management above and is a crucial part of our approach to process improvement. A “Value Stream” is how we create “value” for the consumer, being defined as “all of the actions, both value creating and non-value creating, required to bring a product from concept to launch, and from order to cash collection. These include actions to process information from the customer and actions to transform the product on its way to the customer” (Reference 3). 

The “Value Stream” in the public sector is often much less clear than in the private sector. In the private sector the time between order and product or service delivery is typically a few days to a few weeks. While there are “short” Value Streams in the public sector – such as a visit to a sports centre or library; ordering a special uplift of rubbish; or issuing a taxi licence; – many public sector Value Streams may take months, or even years, to run through – the local authority planning process; care of chronic conditions in the NHS; or social care interventions.
Each Value Stream needs to be studied individually, but one solution to this problem of very large Value Streams might be to split the Value Stream into sub Value Streams (or Value Chains). For example in the local authority planning Value Stream, we may actually have a Value Chain for simple domestic changes; a Value Chain for larger domestic and small commercial changes; and a Value Chain for large or sensitive, projects. Similarly each clinic in an NHS session might be considered a Value Chain.
Now we return to Lean Accounting. There are four key aspects to Lean Accounting. Firstly Lean Accounting is concerned with linking direct costs to the Value Streams that generate them so that the financial performance of the Value Stream can be measured and improved. This is called Value Stream Costing.
Secondly Lean Accounting aims to link the financial data with “lean” performance measures to show how improvement in the lean measures impacts on financial performance. “Traditional” measures of performance are often inadequate to show the benefits of “lean” improvement. What is needed are measures and methods for control and evaluation which support the lean philosophy. This area needs further development in the public sector where nationally set performance targets and KPIs are not always the best measures to use for lean improvement activities.

Thirdly Lean Accounting seeks to measure the capacity of the Value Stream. The capacity of a Value Stream provides a measure of its efficiency and its flexibility. Capacity comprises three elements – Productive Capacity – the percentage of total available time used for “good” (right first time) work; Non-Productive Capacity – the percentage of total available time “lost” to downtime, rework and other areas of “waste”; and Available Capacity – the amount of “spare” time available to do more productive work. The purpose of lean improvement is to reduce waste – reducing Non-Productive Capacity – to create Available Capacity which can then be used productively. Lean is not a cost-cutting strategy. The chief benefit of lean is to improve the efficiency of the Value Stream by allowing more productive work to be done with existing resources.

Finally, Lean Accounting also includes tools for longer term improvement including planning using the lean philosophy; decision making and scenario planning techniques; and a methodology for simplifying accounting processes, including reducing accounting transactions.
One of the first steps in any Lean Accounting project is to identify the direct operating costs of the Value Stream, and construct a Value Stream Costing Statement. It is important to note that the Value Stream Costing Statement should only contain direct costs which can be controlled and improved by the Value Stream manager. It is not appropriate to allocate overheads to Value Stream since these cannot be managed or improved by the Value Stream manager. Only costs that can be managed in Value Stream should be assigned to the Value Stream. Reference 5 provides more detail on Lean Accounting techniques.
Let us illustrate Value Stream Costing in action in the public sector with a real example from an NHS improvement project – though the NHS organisation concerned prefers not to be named. The accounting data provided is real –simplified for ease of presentation.
The Value Stream under review is that of pharmacy provision for hospital in-patients in a typical NHS setting. Unfortunately, for confidentiality reasons, detailed performance data has not been released for publication for this Value Stream. However, some sample performance data is presented below.
The Value Stream is illustrated below. The diagram prepared by the project team is not a “true” Value Stream map, but illustrates the flow of activity. Reference 4 provides information on Value Stream mapping.
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Sample performance data for the Value Stream is as follows:

	
	1

Doctor in hospital prescribes medication
	2

Pharmacist checks prescription
	3

Dispensary issues medicine.
	4

Patient leaves hospital. Goes to GP
	5

Patient goes to community pharmacy

	Staff Process Time
	5 minutes
	3 minutes
	10 minutes
	10 minutes
	5 – 15 minutes

	Wait time for Patient
	1 – 6 hours
	1 – 4 hours
	6 – 24 hours
	1 – 5 days
	15 – 30 minutes

	Error rate (%)
	<1%
	<1%
	<10%
	<5%
	<10 %


The total time for staff to actually process the prescription is around 40 minutes, and yet the total waiting time for the patient throughout the process is up to 150 hours. The total error rate in the whole process is up to 25%.
Improvement activity took place during 2007 to reduce the delays, wastage of unused medicines, and the costs of patient readmission for medicine-related issues (usually patient continuing to use old medicines; misunderstanding of how to use the medicines prescribed; or errors and delays in prescription).

The Pharmacy Value Stream for this hospital was improved as follows:
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Sample performance data for the improved Value Stream is as follows:

	
	1

Patient seen by Clinical Pharmacist
	2

Tests carried out
	3

Dispensary issues medicine.
	4

Clinical Pharmacist advises patient
	5

Patient leaves hospital

	Staff Process Time
	5 minutes
	varies
	5 minutes
	15 minutes
	0

	Wait time for Patient
	1 – 6 hours
	1 – 4 hours
	<12 hours
	1 – 6 hours
	0

	Error rate (%)
	<1%
	<1%
	<5%
	<1%
	0


Now the total staff time to process the prescription is around 20 minutes (with additional time for test results), and the total waiting time for the patient is now usually less than 24 hours. The total error rate in the whole process is less than 8%.

A great deal of staff and patient time has been saved, and this means that health care professionals can spend more time on care, rather than dealing with prescriptions. The capacity of the process has also been improvement – less time is wasted, meaning that staff can do more with the resources available. There are time savings in dispensary, and a greatly reduced error rate in prescription. Financial savings are to be made from the more efficient use of staff time (reducing the need for extra staff), from reduced drugs costs, and from the reduced error rate which reduces the need for expensive emergency patient care (not to mention legal bills !). 

In this example, the data is not available to calculate the financial savings – though they are large. The financial benefits certainly could be calculated if the tools of lean accounting were fully deployed. However, another aspect of the project can be analysed using lean accounting tools. 
Whilst developing the future state, the improvement team came up with two options for the provision of the in-patient pharmacy service:

1. Commercial contractor situated within the hospital

2. NHS dispensing service within the hospital

With the Value Stream defined, lean accounting techniques can be used to analyse the financial impacts of these two options. First, a number of assumptions need to be explained.
The data given below is real data, simplified for ease of presentation.
Data from February 2008 estimates that the “Net Ingredient Cost” to the NHS of each prescription issued in this hospital is £11.60. This is the average “material” cost to the NHS of each prescription issued internally. The “Net Ingredient Cost” can vary with the mix of prescriptions issued over a period and, particularly, with the level of branded or generic drugs issued. Efforts within the NHS to increase the use of generic drugs should reduce this “Net Ingredient Cost” over time. 

The NHS also benefits from “clawbacks” from the pharmaceutical companies for the drugs they use. These are estimated at 13.25% for generic drugs and 9.117% for branded drugs. These clawbacks apply whether the drugs are bought internally by the NHS, or supplied to NHS patients through commercial pharmacists. For this reason they are ignored in the calculations below.
The capital cost of equipping the in-house pharmacy is estimated at £52,000. For the purposes of this example, an average life of three years is assumed for this equipment. The NHS would not have to contribute to equipment and fitting out costs for a commercial operator.

The average cost to the NHS of prescribing through a commercial pharmacist is estimated at £14.30 per prescription. This differs from that the “Net Ingredient Cost” because it includes an element of profit for the commercial pharmacy. This cost should decrease as the “Net Ingredient Cost” decreases with greater prescribing of generic drugs.

Commercial pharmacies also receive several elements of fixed income from the NHS for providing various services. For this hospital these are estimated to be £7,700 per month.

It is forecast that the pharmacy in this hospital will dispense between 6,500 and 8,500 prescriptions per month.
Regardless of whether a commercial pharmacy operator is used, or in-house NHS provision is chosen, the cost of employing Clinical Pharmacists within the hospital is estimated at £214,000 per annum.

Forecast Value Stream Costing Statement 
– Commercial Provision of Pharmacy Service.
	Cost per month £
	6,500 Prescriptions per month
	7,500 Prescriptions per month
	8,500 Prescriptions per month

	Cost to NHS of Prescriptions – at £14.30 average cost each
	92,950
	107,250
	121,550

	Fixed NHS payments to pharmacy
	7,700
	7,700
	7,700

	Total Cost of Commercial Provision to NHS per month
	100,650
	114,950
	129,250


Forecast Value Stream Costing Statement 

– In-House NHS Dispensary.

	Cost per month £
	6,500 Prescriptions per month
	7,500 Prescriptions per month
	8,500 Prescriptions per month

	Pharmacy salary costs
	17,000
	17,000
	17,000

	Equipment depreciation (£52,000 over 36 months)
	1,444
	1,444
	1,444

	Utilities and services
	1,000
	1,000
	1,000

	Cost to NHS of medicines prescribed - at “Net Ingredient Cost” of £11.60
	75,400
	87,000
	98,600

	Total Cost of In-house to NHS Dispensary
	94,844
	106,444
	118,044


These are the direct Value Stream costs. It can be assumed that there will be additional indirect costs for an in-house dispensary, such as training and development, and staff benefits. These were not quantified in this case.
We can see that, based on the direct Value Stream costs, provision of an in-house NHS dispensary, offers financial benefits of approximately £6,000 to £11,000 per month - depending on the level of activity - compared to a commercial operator.

In real life the decision was made to opt for in-house operation of the pharmacy, though this was largely for managerial and regulatory reasons, with the financial element a secondary consideration.

This is a fairly simple example, limited by the lack of data available for publication. In a real project situation more performance measures will be put in place and more detailed analysis of Value Stream costs will be possible so that clearer linkages can be established between performance improvements and financial benefits. 
Nevertheless a number of key learning points emerge from this example:

· Value Streams are the route through which “value” is created for the consumer. Value Streams exist just as much in the public sector as in the private sector;
· By defining and mapping the Value Streams in a public sector organisation, we can identify which activities help create value for the consumer and which don’t. Eliminating non-value adding activities (waste) improves the efficiency of the process and releases resources (Available Capacity) which can be used for more productive activities (i.e. doing more value adding work with the same resources);

· Performance measures need to be defined for the Value Stream which truly reflect the lean philosophy and the benefits of improvement. These will often include measures of “flow” (the time to pass through the Value Stream); of quality (right first time); of efficiency/ outcomes; of downtime; of resources tied up in stock; of health and safety; of skills flexibility; and so on.

· Value Stream Costing - matching direct costs to the Value Stream – allows the benefits of lean improvement to be quantified financially. Only costs which can be controlled and improved in the Value Stream should be assigned to the Value Stream;

· Value Stream Costing also allows the costs of poor quality (i.e. waste and non-value adding activities) to be estimated to show the financial benefits of lean improvement;
· Once Value Stream Costing is working, other Lean Accounting tools can be added to further develop and embed lean improvements in the Value Stream. These include financial forecasting and scenario planning, targeting of future improvement activities, and eliminating wasteful transactions.

Lean management has a lot to offer the public sector and many improvements have already been achieved in public sector organisations. Lean Accounting is a vital tool in the lean toolkit. By providing a management system for measurement, control and improvement of Value Streams, Lean Accounting will help embed and sustain the benefits to be derived from lean improvement. Perhaps now is the time for you to start thinking about quantifying the financial benefits of lean improvement projects.
Ross Maynard, FCMA, is a lean accountant and Senior Consultant with BMA Europe Ltd.

rmaynard@bmaeurope.com
www.bmaeurope.com
The author would like to thank everyone who has contributed to the development of this article, particularly to Steve Annetts, Hugh Brawley and Joanne Frame for their guidance and critical eye.

Copyright Ross Maynard, 2009
2,800 words

References:

1 “What is Lean ?” by Daniel T Jones, Lean Enterprise Academy www.leanuk.org
2 Derived from “Pros and Cons of Six Sigma: An Academic Perspective” by Jiju Anthony, 2008 at http://www.onesixsigma.com/node/7630
3 “Lean Lexicon: A Graphical Glossary for Lean Thinkers”. Lean Enterprise Institute. 5th Edition 2008.
4 “Learning to See: Value Stream Mapping to Add Value and Eliminate Muda”. Mike Rother and John Shook. Lean Enterprise Institute, 1999.

5 “Practical Lean Accounting: A Proven System for Measuring and Managing the Lean Enterprise”. Brian H. Maskell and Bruce Baggaley. Productivity Press 2003.
















































Lean Accounting in the Public Sector 
3

