
Case study
Aneurin Bevan University Health Board - Time-driven activity-based costing 

Aneurin Bevan is on a journey towards delivering value-based healthcare. It wants its decisions to be 
based on a balanced view of the resources used, the activities undertaken and the quality and outcomes 
delivered for individual patients and society in general. This case study examines how the health board 
has piloted its value approach in a clinically led improvement project focused on the treatment pathway 
for osteoarthritis of the knee. It provides an overview of the organisation’s use of time-driven activity based 
costing to understand the relative costs of each step of the pathway and the productivity of each resource.  

Key learning points:
• What is value in healthcare?
• The benefits of time-driven activity based costing
• ‘Influence-able’ costs compared with fully-absorbed costs
• Response of clinical stakeholders
• Improvements to patient flow ordering of diagnostic tests 
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Time-driven activity-based costing (TDABC)  
A VALUABLE APPROACH 

 

Introduction 

Taking a value-focused approach to the delivery of healthcare is not a magical cure-
all. But in the right situations it can engage stakeholders, illuminate whole pathways 
and help to deliver an elusive win-win – improved quality for patients and reduced 
costs.   
 
Value-based decision making is not a fundamental change in direction and should 
simply be seen as an addition to the finance toolkit. 

  
Value-based healthcare offers the potential to move the focus from inputs and 
outputs to pathway processes and outcomes. It can also improve engagement and 
help organisations to understand of the true value of day to day activities.   
 

 
A triangle offers a good way to illustrate a way of creating a balanced view of health 
services. We need to simultaneously have a view of: 

 

Resources The resources that we use as a health service.  Traditionally 
finance work has focused in this area, typically measuring the 
money or staffing we use in delivering our services 

 

Activity The activities that are generated from these resources 

Quality The quality level achieved – how well we do in meeting the 
need at an individual or society level 
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We have tools and techniques that enable us to link the vertices of this triangle. 

With the increasing development and use of costing data we have 
bridged the left hand side of the triangle, linking the resources 
consumed with some of the available measures of the activities that 
clinicians deliver.  This has been achieved using reference costs, 
service line reporting (SLR) and patient-level information and costing 
systems (PLICS).  

Real quality measures have traditionally been less routinely available. 
However clinical and operationally focused tools, such as Dr Foster or 
CHKS, have emerged to link the activities undertaken with some of the 
available results of these endeavours, such as mortality rates.   

There have been few tools, if any, that linked the third side of the 
triangle, the resource and quality measures. This is where the concept 
of value becomes useful.   

Any of these three arms of the triangle could be developed to incorporate their 
missing triangle corner and provide this balanced view across the three 
sides/aspects. But the value approach - by focusing on whole pathways – could offer 
a distinct advantage. 

Aneurin Bevan Health Board’s first foray into testing this approach was with 
orthopaedic colleagues, as a part of a clinically led service improvement project. The 
project looked specifically at the pathway for osteoarthritis of the knee.  The project 
revealed opportunities for process, quality and financial improvements, which are 
now being progressed through to delivery. 

 

How do you define value? 

Internet searches on the topic ‘value in healthcare’ generated several academic 
papers worldwide, many of which led to Harvard Business School and Professors 
Kaplan and Porter.  Their proposals in this area build on a central idea that the value 
of healthcare can be measured by contrasting the costs of a given pathway with the 
outcomes it achieves. This is generally presented as an equation: 

 Value =  Outcomes 
   Costs 

While this is shown as an equation, it is important not to get hung up with trying to 
plug numbers into it. Instead, the aim is to focus on and evaluate changes to these 
two key aspects.  So, for instance, if we improve the outcomes of a pathway while 
keeping the costs the same we have increased the overall value of that pathway. 

 

 Outcomes 
Finance professionals will recognise that cost is a broad term covering a range of 
different types of expenditure, often distinguished through prefixes such as 
‘variable’, ‘sunk’ or ‘opportunity’.  It is the same for outcomes with technical 
clinical outcomes, patient reported outcomes and patient experience all being 
important. Also the relative importance of each aspect can depend upon an 
individual’s perspective.  So for our orthopaedic procedure a clinician may focus 
upon technical outcomes – did the operation go well, is the range of motion within 
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expected tolerances – while the patient will look for more functional outcomes – 
reduction in pain levels, ability to return to a favourite hobby – and a service 
manager would perhaps be more target focused – did the pathway meet waiting 
time requirements. 

For our project the orthopaedic surgeons defined their key measures, including 
patient reported outcomes, and then began their collection and collation. 

 

 Costs 
We decided against using existing patient level costing information in favour of 
using a time-driven activity-based costing (TDABC) approach. We did this 
because with patient-level costs: 

 It costs discrete activities, not diseases or pathways, and sometimes this is in 
a more generic way than required. For example, at Aneurin Bevan, 
outpatients are recorded as orthopaedic attendances rather more specifically 
as knee pain, or shoulder pain attendances. 

 Costs are fully absorbed, with the totality of costs being attributed to only the 
formally recognised activities. This means each piece of activity can receive 
more than its fair share of costs if some activities are either not recorded or 
do not meet formal definitions to be included.  In addition, necessary but often 
complex apportionments can further obscure transparency. 

 This is then exacerbated by traditional costing data being incomplete across 
the full primary and secondary care pathway. While not insurmountable, this 
could involve additional apportionments or re-running models to deliver 
consistently fully absorbed costs for all activities. 

 These factors were felt likely to encourage behaviours among recipients that 
focus more upon disproving the figures, rather than the engagement we were 
looking for in finding and improving them. 

As an organisation we remain committed to using and developing our PLICS 
system, and have used some of the results of this indepth activity-based costing 
work to help both inform and improve the PLICS process.  For example, one 
nurse (budget) manager had one assessment centre (as one reported cost 
centre), but three separate clinical teams operating to provide two separate and 
formally recorded clinics. The detailed work helped us to understand and advise 
the PLICS team how to more clearly allocate costs to activities.  

We feel there are circumstances where one (or neither) of the costing 
approaches will be the more appropriate tool.  On this occasion, TDABC was the 
preferred approach. 

 

Time-driven activity-based costing  

For an identified medical condition, the overall TDABC approach uses process 
mapping techniques to follow the patient through a clinical pathway and then a ‘time 
driven’ version of the ABC approach to cost this.  For those familiar with ABC, this 
version trades precision for speed of completion.   Key differences in cutting this 
modelling time are that a lead /manager is interviewed for each key step, rather than 
each individual employee. This lead manager then provides an estimate of time 
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used, rather than using some form of time and motion study.  However we did 
undertake observations in some key areas where estimates were unclear or we felt 
only a part of available time had been accounted for. 

This then provides a model that clearly highlights: 

 The relative costs of each step in a pathway. 

 The productivity and efficient use, or otherwise, of each of the resources.  

 Resources used and perhaps choices made in selecting and using these 
resources.  This is a key theme in the literature and can help ensure all staff are 
‘operating at the top of their licence’. For example this could mean a clinician 
focusing upon the tasks that only they can do and ensuring that more junior 
tasks are assigned to others wherever feasible. 

Harvard colleagues feel that healthcare is unique in having such a wide variation 
in input (staff) costs across different categories of staff. American pilot sites 
demonstrated a ten-fold difference in costs and our own model suggested 
seven-fold differences. 

Some sample roles, at different grades, from our model are shown in the chart 
below: 

 

 

This is a great way of understanding the importance of getting activities 
undertaken by the most appropriate staff. For example, to provide equal financial 
efficiency, a consultant (1.1 hours available per £100) typing their own notes 
would not only have to be as accurate as a medical secretary (6.3 hours per 
£100), but complete the typing in around 1/6th of the time. 

 Real differences in pathways. Even after allowing for input cost differences, by 
putting an average staff cost for each type of resource into all of their models, 
the American orthopaedic pilot sites still had significant cost differences for their 
pathways.  These differences are caused by the levels of inputs (i.e. differences 
in time taken for an activity) and the number of steps and processes in their 
respective pathways. 

This enables detailed analysis, contrasting pathway cost efficiency alongside the 
clinical outcomes, between clinicians, sites and organisations. 
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Our first TDABC pilot was broken down into a number of stages 

 

Looking at these stages in turn: 

Research and planning 

 Academic research to gather the concepts 

 Practical research attempted, but we could not find a UK healthcare example 
(if you are out there, it would be great to share notes 
Mark.Bowling@wales.nhs.uk) 

 Two of us were assigned on a part time basis to design and deliver the 

project, with support from a group of senior finance colleagues who 

challenged and acted as a sounding board for our ideas.  This was particularly 

crucial in this first attempt as we worked to translate academic ideas and 

interpret snippets from articles. 

 We took an early decision to focus upon visible and influence-able costs only, 

a departure from the academic proposal. It has since become clear that 

several American pilot sites also limited their costing in the same. The majority 

of these influence-able costs were staff costs and consumables, but we 

included machinery costs in radiology as they were both visible and directly 

relatable to their use. 

 

Defining the pathway 

 I met with the lead knee surgeon and directorate manager to map an initial 

view of the existing pathway from primary through secondary care to the point 

of discharge (or 10-year review for knee replacement). 

 We had initially been asked to map and cost a knee replacement pathway, but 

it was through the discussions at this point that we realised a patient would 

rarely present for a knee replacement. They instead may have a GP 

appointment to discuss knee pain and this was narrowed further with a 

common cause of osteoarthritis. 

 A summary version, with an expanded step to illustrate the detail in the full 

model, is attached at appendix A.  The fuller pathway has up to 49 steps 

dependent on route (seven in primary care and between 31 and 42 in 

secondary). 

 

Launch workshop 

 We invited a representative from each key step in the pathway to a meeting to 

explain the approach. 

Research 
and 

Planning 

Defining 
the 

Pathway 

• 24th March 

Workshop 1 

• 9th May 

Meetings 
and 

modelling 

• June to August 

Workshop 2 

• 12th Sept 

Ongoing 
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Meetings and modelling 

 We established a simple spreadsheet model: 

 At its core, this was a work sheet containing basic costs by staff group 

and bandings.  This is then converted into costs per productive minute.  

To do this, adjustments were made, such as removing annual leave from 

working weeks. For example, consultants were reduced to 42 weeks 

availability and then within a working week the average hours for direct 

clinical commitments across our knee surgeons was used. 

 From here a worksheet per department was added to produce detailed 

calculations by pathway step.  For each grade of staff the minutes used 

were entered.  

 For our model we also experimented with separating patient-facing time 

from other time invested in getting a patient through a pathway. For 

example. a surgeon spends time preparing by reviewing patient notes 

before going to an outpatient clinic 

 A summary sheet was then fed from these detailed calculation, attempting 

to mirror one row for each step of the detailed pathway. 

 The core of this model was designed for transferability between projects 

from the outset. 

 Alongside this a series of meetings progressed through the summer: 

 For most areas one meeting was organised of up to two hours. Seventeen 

of these took place. 

 Attendees included both members of the TDABC team, the directorate 

manager and a patient representative with the lead(s) for that area.  While 

non-essential, the patient representative genuinely proved useful in our 

work, as their experiences in having undergone a knee operation brought 

a reality as well as a different approach with some of their questions.  

Equally two members of the finance team may be seen as a luxury, but it 

worked for us. While one pursued a line of questions, the other took 

notes. 

 We outlined a standard agenda structure in advance and it proved 

effective. 

 Each meeting began with a quick recap of the purpose, confirmation of 

the pathway step(s) and taking questions. 

 Then for the given stage, we explored: who sees the patient (role and 

band); for how long; separating patient-facing work from non-patient-

facing time; and any key alternatives or specific cohorts of patients that 

caused material variation. 

 We also discussed improvement ideas, if none had surfaced during the 

conversation, and sources of activity for the productivity type work (see 

later section). 

 We generally relied upon what individuals said for the majority of time 

estimates.  However for a few areas the whole department was covered 

(for example a pre-assessment clinic) or a recording system delivered the 
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timings (for example in theatres). This allowed validation of the estimates 

given. 

 Following each meeting, we wrote up notes and put initial elements into 

the model. These notes and our queries were then shared with the leads 

to validate. 

Appendix B shows the progress from a note entry to the detailed model and then the 

summary total for that pathway step. 

 

Conclusion of first stage - model feedback 

 We invited all participants and led a 90 minute session to feedback, 

demonstrate the whole model and discuss variations and the improvements 

identified (this ran to two sides of A4 by that point). We then addressed the 

challenging ‘so what’ question to agree next steps from the model and 

improvement opportunities. 

Appendix C shows a summary level output for our model, for the knee replacement 

route. While summarised time and cost were of interest, it also proved illuminating 

that well over 100 potentially different individuals were involved directly in delivering 

this care. 

 

Looking at productivity 

The core model and TDABC approach had focused upon the current/standard/ 
expected pathway.  But in putting the theory into practice, for practical reasons we 
took some decisions to vary our approach.  One of these changes was the decision 
to focus on influence-able costs. But another key variation was the concept of 
productive time. So if, for example, a resource is noted as available 10 sessions per 
week for 42 weeks per year, is it fully utilised for all of this time?  The reality, and the 
assumption in the theoretical model, is probably not. However we did not in general 
take this into account in our estimates. 
 
We also recognise that there will be variations for many reasons in pathway 
episodes depending on medical condition. For example diabetic patients may have a 
slightly different path, coming in the day before a procedure so they could be first on 
an operating list for example – leading to a longer length of stay and use of 
resources.  
 
While not being able to reflect all of these variations, we developed some proxy 
measures to bring in some of the known waste that again could be influence-able.  
For example, there is clear waste when patients do not attend outpatient 
appointments or when capacity is unused in operating theatres, and using proxy 
measures, we could build this into our model. For example if one in 10 patients did 
not attend an outpatient, this could be reflected in the model, while also retaining 
visibility of waste.   
 
Further in recognising that this is an average pathway, we wanted to see how actual 
patients flow through and how this matched to the number of expected attendances 
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at each stage.  We developed an initial set of pathway data, linking inpatient 
admissions with outpatient attendances. Then, we tested this with clinicians and 
managers and at patient, clinician, referrer and site levels. This brought out further 
questions that have led to a refined data extract, currently being explored at 
individual clinician level. 
 

What have we learnt? 

A key lesson has been not to underestimate the time commitment, which hopefully 
this cases study has given an insight to.  Also, given this was our first attempt, there 
were some aspects that didn’t go precisely to plan.  For example we started out 
trying to represent the whole pathway on a single worksheet, but this quickly started 
to get out of control. So we opted for an approach where we had a summarised 
pathway model and then an underpinning sheet for each department involved in the 
pathway, for example one each for outpatients, theatres and (separately) medical 
staff.  

While the process was imperfect and the dynamic changed as the project 
progressed, we were genuinely delighted with the level of engagement we achieved.  
People clearly understood not only what, but why we were doing this. So by the 
feedback session stage, there was acceptance and familiarity with their own area of 
the model, and (a correct) assumption that other parts of the model had been built 
with similar involvement and rigour. This ownership enabled us all to quickly move 
from discussing the model itself to identifying what can be changed to improve 
services. 

It was also a learning experience. So, for example, our latest project looking at the 
cataract pathway is relatively shorter and simpler. We are trying to focus more on 
variation in the meetings and modelling stage, rather than as a separate or later 
process. 

Finally, the value bit. Where outcomes data is not already routinely or consistently 
available, as in this case, it will take time to define, begin collecting and refine.  So 
our true aim – comparing costs and outcomes to weigh up the value of decisions – is 
still a little way off in this orthopaedic project.  However that is not to say that it hasn’t 
delivered any improvements. 
 

The opportunities  

We are working on a number of improvements. Several have already delivered 
opportunity cost savings. To date these are being seen as creating capacity to 
reduce pressure in the pathway/organisation, rather than cost releasing. 
 

 Patient flow 

In reviewing the overall pathway with those involved, several opportunities arose 
around improvements to patient flow.  A number of these involved changes to 
communication. For example, better communication of short notice changes to 
operating lists means you can give as much notice as possible to support areas 
including sterile services and therapists (who will need to be available post 
operatively to avoid delays to patient recovery and discharge).  
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One of the factors in unutilised theatre time was short notice cancellations of 
patients.  Ideally these slots should be filled with other patients, but there can be 
issues with arranging for a fast tracked MRSA screening. (These screenings 
need to be undertaken close to the operation). In estimating that a lost hour of 
theatre times costs around £300 from our model, we are exploring the costs and 
efficacy of fast tracked MRSA screening and the additional admin involved in 
avoiding such wastage. 

 Releasing resources 

The orthopaedic team were also piloting converting a long-term follow up from a 
physical patient attendance to a virtual review, releasing all clinic staff other than 
the consultant. (Reviews are currently held at six weeks, one year, seven years 
and 10 years). The TDABC approach has been helpful in strengthening the 
evidence for the virtual approach. Our figures indicated that more than one whole 
time equivalent or £31,000 per year could be freed up for each follow-up step that 
was converted to the virtual process. They have now successfully implemented 
this for the seven and 10 year follow up stages. 

 Quality  

International evidence (see further reading at the end of this case study) on the 
effectiveness and appropriateness of joint operations suggests a proportion of 
patients do not feel a benefit from such operations. 

This has led to a business case and the team are presently preparing a pilot this 
summer to better inform patients through group sessions in the community pre-
referral, covering alternatives and potential outcomes at an earlier stage than 
currently. 

 Waste  

Early in this review the radiology team revealed a high number of GP requests for 
MRI scans of knees. On the specific day of discussion, these requests actually 
represented half of the overall MRI waiting list.  Working with our primary care 
lead and orthopaedic surgeons it was established that there is little clinical 
evidence for the need at referral stage.   

Since then the clinicians have agreed an appropriate diagnostic test list to 
support a referral, thereby aiming to reduce testing overall.  The half waiting list 
alone represented both scarce capacity and an opportunity cost of £30,000 
(direct and equipment costs). 

We’ve also looked at repeat MRSA swabbing where the validity of the test 
expires before surgery.  While this ‘waste’ is relatively modest in financial terms -
we estimated around 450 attendances a year at a direct cost of £2,000 – for the 
patient it is an extra, perhaps frustrating, attendance to a busy hospital site.  

 

Where next? 

For the knee pathway itself, we are awaiting outcomes data to enable comparisons. 
But we are also keen to link with other organisations internationally to establish what 
a best in class pathway would look like. 

We are working with other services, namely with dermatology to help evaluate a tele-
dermatology pilot and with ophthalmology on their cataract pathway.  
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As noted we would love to hear from anyone in the HFMA community who is working 
on TDABC, as we are keen to share approaches and experiences in adapting the 
academic literature for practical use in the NHS. 

 
 
Mark Bowling 
Business Partner Accountant – Business Intelligence 
Aneurin Bevan University Health Board 
July 2015 
Mark.Bowling@wales.nhs.uk 
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Articles / further reading 

 

Broader theme: 

Eliminating waste in US health care, Donald M. Berwick and Andrew D. 
Hackbarth, JAMA, April 2012 

Valuable words, Tony Whitfield and Dr Mahmood Adil, Healthcare Finance 
Magazine, October 2012 

How not to cut health care costs, Robert S. Kaplan and Derek A. Haas, Harvard 
Business Review, November 2014 

Practical support (value), Caroline Clarke, Healthcare Finance Magazine, March 
2015 

 

Specifically TDABC: 

Time-driven activity-based costing, Robert S. Kaplan and Steven R. Anderson, 
Harvard Business Review, November 2004 (ABC contrasted with TDABC) 

Using time-driven activity-based costing to identify value improvement 
opportunities in healthcare, Kaplan et al, Journal of Healthcare Management, 
November/December 2014 

 

The effectiveness and appropriateness of joint operations: 

Getting it right first time – The British Orthopaedic Association (BOA) 

Commissioning guide: painful osteoarthritis of the knee – NICE, BOA and Royal 
College of Surgeons 

Use of a validated algorithm to judge the appropriateness of total knee 
arthroplasty in the United States - The Journal of Arthritis and Rheumatology, 
August 2014  
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Appendix A 

Summarised pathway with an expanded primary care step to show underlying detail 
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Appendix B 

A pathway step from meeting note to summarised cost 

 
Meeting note - fitness for surgery assessment (extract) 

 Patient attends clinic and is booked in at reception by a band 2 receptionist (75% 

patient facing, balance of time other admin – leaflets, notes or echo chasing etc).  

Below the time available has been averaged over all attendees. 

 Per clinic there will be four band 6 nurses and one band 7 nurse. The band 7 

nurse will manage the clinic as well as seeing patients. 

 A pre admission clinic will run parallel to this clinic – staff in this clinic will include 

one band 5 and one band 6 (The band 7 above will be managing this clinic also). 

 Each patient will have a 45 minute session with the nurse, which will include an 

assessment as well as information and literature about the procedure they have 

been listed for. 

 A Band 3 HCSW will then do basic checks on all patients on a given day 

including weight, height, BMI, blood pressure, oxygen and ECG. 

 
Capacity cost rate example for band 2 (calculations of unit costs held on one central 
sheet for all departments) 

 2013/14 gross cost (top of scale selected) £20,916 
 Available weeks per annum 45 
 Available hours per week 37.5 
 Capacity cost per minute £0.2066 
 
Model entries (from detailed department tab) 

 
 
 
  

Pathway 

Action Resource Staff Type Band

Capacity 

Cost Rate 

per Min 

(£)

Patient 

Facing

Non 

Patient 

Facing

Total 

Time 

(mins)

Capacity 

Cost (£)

Receptionist Admin Band 2 0.21         5.11         1.70         6.82         1.40         

Nurse Nurse Band 6 0.42         33.75      -           33.75      14.08      

Nurse Nurse Band 7 0.49         11.25      -           11.25      5.54         

Management of Clinic Nurse Band 7 0.49         -           1.14         1.14         0.56         

Nurse Nurse Band 3 0.23         13.99      -           13.99      3.21         

setting up for the day (all patients) Nurse Band 3 0.23         -           2.82         2.82         0.65         

Totals 64.11      5.66         69.77      25.43      

Basic 

Checks

Fitness for 

Surgery
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Appendix C 

Summary Pathway Output for the Total Knee Replacement route 

 

 
 
 

Department Patient Facing Non-Patient Facing

Primary Primary Care management and referral 95                                      51                                    278                                  

Booking Centre 11                                      16                                    6                                       

Triage referral -                                    5                                       7                                       

OP Clinic 183                                   106                                  181                                  

Further inverstigations -                                    -                                   -                                   

Further outpatient to reassess

Addition to Waiting List -                                    60                                    14                                    

Fitness for Surgery 67                                      26                                    38                                    

Pre admission 120                                   42                                    75                                    

Inpatient admission around surgery 1,892                                408                                  871                                  

Operation 729                                   347                                  3,357                              

Post operative OP 1 215                                   67                                    132                                  

Post operative OP 2 69                                      67                                    73                                    

Post operative OP 3 69                                      67                                    73                                    

Post operative OP 4 69                                      67                                    73                                    

Total Time invested in pathway (hours) 81                                    

Total TDAB Cost of Pathway (£) 5,177                              
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