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Abstract 

The master thesis has investigated a claim that acute treatments cost more the elective treatments.  

The hospital sector has gone through a specialization so that some hospitals mainly treat acute patients. The 

distinction in costs for acute and elective treatments is not present in the cost or performance management 

systems. Instead cost and performance management systems are based on rates that assume an average, 

nation-wide cost per treatment. This thesis analyzes the effects of the cost difference in budgeting and 

performance evaluation. It is followed by a discussion of potential adjustments. 

It has been concluded in a case study that acute and elective treatments are subject to different measures of 

cost and activity. Especially, the direct, variable costs are significantly higher for acute treatments. A Cost-

Volume-Profit analysis reveals the higher costs for acute treatments have a significant effect on the budgeting 

for the acute hospitals compared to the elective hospitals. A variance analysis elaborates on how the 

assumption of average costs has a distorting impact on the perception of performance evaluation. 

Two methods are proposed in order to take the cost difference between acute and elective treatments into 

account. The first method is transfer pricing and involve a budgetary change, where elective hospitals pay a 

specified amount to the acute hospital for every patient “transferred” from their region. The second method 

involves a standard cost system, expressed in flexible budgeting and performance reporting. The system seeks 

to disaggregate performance measures and create transparency and coherency between overall targets and 

the operational level.  
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1. Introduction  

The latest productivity report on the Danish hospital sector informs that the productivity 

development has increased almost every year from 2003 to 20131. The primary cause for the positive 

development is the high efficiency in activity and historical low development in costs compared to 

other OECD countries2.  

However, the Danish hospital sector faces a natural increase in health costs as a consequence of 

increasing number of patients due to demographic changes, better and more expensive treatments, 

and increased expectations among the public3. The absolute biggest challenge for the public hospitals 

will be to afford the level of quantity and respective quality4. In this regard, well-functioning cost 

management and performance management systems are important tools to maintain the acceptable 

development5.  

A pilot project6 and interviews7 have raised concern that the current productivity measurement and 

economic systems do not take into account an important distinction in the costs for acute and elective 

treatments. The claim is that hospitals with a large amount of acute treatments receive inadequate 

funding compared to a hospital with a majority of elective treatments because acute treatments are 

more expensive. It further results in distortions of the performance evaluation which rely on the same 

classification of treatments and volume.  

                                                           
1
 “Delrapport X” (73) 

2
 ”Fakta & Nøgletal” (76)  

3
 “Styr på sygehusvæsenet – Derfor stiger udgifterne. Sådan skal væksten holdes nede” (70) 

4
 “Bedre incitamenter i sundhedsvæsenet” & Interview; K. Lunding (Appendix 11.1) (71) 

5
 “Økonomi og styring i sygehusvæsenet” & “Effektiv styring på sygehusområdet” (68) 

6
 “Empirical Project. Cost Allocation at Hvidovre Hospital” (57) 

7
 Interviews: J. Kjellberg, S. Neermark, C. Lund & N. Foss (Appendix 11.1) 
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In this regard, a restructuring process in 2007 centralized the hospital sector and appointed 21 

hospitals to be specialized in acute treatments, where all of the acute treatments in the country are 

now collected8.  

Key members9 of the industry advocate that the specialization of acute treatments creates 

inadequate budget and performance standards between hospitals due to a combination of different 

distribution of patient types and unchanged reimbursement and performance management systems.  

The productivity report acknowledges cost differences in the performance evaluation and notes that 

the composition of patients at the hospital level is different – expressed in other factors than acute 

and elective classification – and will induce an over or under assessment of the production value. It is 

further noted that corrections must be made to the expense budgets in order to compare hospitals, 

although the general notion is that DRG-rates take sufficient account of differences in treatments’ 

complexity and resource consumption10.  

This paper will examine three working hypotheses about the cost structures of the acute and elective 

treatments and how they affect budgeting and performance evaluation. However, the focus of the 

third hypothesis aims at proposing adjustments to meet the identified challenges. 

The first hypothesis focuses at investigating the financial and non-financial differences between the 

acute and elective treatments: 

 H1: Acute and elective treatments have significantly different cost structures. 

The second hypothesis will in light of this awareness seek to understand the significance of the 

problem by investigating and analyzing the cost structures of the acute and elective treatments. 

Income statements for each treatment type will be constructed on the basis of the cost classification 

and the consequences related to budgeting and performance management will be analyzed: 

                                                           
8
 “Styrket Akutberedskab – planlægningsgrundlag for det regionale sundhedsvæsen”, ”Danmarks nye sygehus-kort er på 

plads” & ”Her bliver de nye akuthospitaler placeret” (74) (69) (20) 
9
 Interview;. C. Lund, N. Foss and J. Kjellberg (Appendix 11.1) 

10
 “Delrapport X”, Section 3 (73) 
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H2: The lack of distinction in acute and elective treatments has disrupting effects on budgeting 

and performance evaluation. 

The third hypothesis inspires to a discussion concerning the adjustments that could be made to the 

current systems. The discussion will encompass an evaluation of the current systems and their ability 

to approach the findings in the analysis:  

H3: Adjustments can be made to budgeting and performance management to better reflect 

the different costs and performance related to acute and elective treatments. 

The overall vision for the hospital sector is to get the “most health for the money” and honor the 

principle of “free and equal access to a cost effective and timely treatment of good quality for all 

patients”11. The approach of accounting management is a diligent task and the gains from cost-cutting 

exercises must be balanced towards the expenses of customer satisfaction. The current systems have 

been implemented in order to achieve the visions and changes must facilitate these overall goals. 

Therefore it is necessary to describe the areas and systems which constitute the problem as well as 

the constraints for solutions before any further attempt is made on analyzing and solving the 

challenges. 

The first sections are descriptive and provide the setting for the following analyses and discussions. 

They describe the organization, business processes, economy and performance management system 

and are essential for understanding the purpose and context of the analytical work.  

 

 

  

                                                           
11

 “Synlige resultater i sundhedsvæsenet” (72) 
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2. Methodology 

The methods used in this paper belong to field of management accounting. Management accounting 

assists managers in carrying out their responsibilities, which include planning, controlling, directing 

and motivating12. The practice involves analyses of costs in order to improve decision making. It is the 

notion that management accounting can help provide more transparency and coherency in a highly 

complicated cost structure and system. 

Performance management13 provides a complementary field in the understanding of accounting as a 

tool for strategy implementation. The attained understanding of the organization’s cost structure 

form the foundation for building upon that knowledge, by designing a set of performance measures. 

The performance management system gives motivation and coordination for achieving the planned 

goals in the hospital sector. The two practices are interrelated in finding answers to the hypotheses.  

The paper is roughly divided into six sections which each includes a specific method. The methods 

have been chosen on their interrelatedness and ability to identify, understand and solve the problem.  

The first step is to understand the organization and the current systems in place. The formal and 

informal network and structures form the controlling elements which cause the problem and limit the 

possibilities for change. Likewise, the management approach is pivotal for choosing the appropriate 

management accounting techniques. Not all systems are applicable to the Danish hospital sector. 

Therefore research has been made in order to identify these factors and includes organizational 

design and structure, economy and reimbursement systems, legislation, strategy, performance 

management system and business processes. A combination of different sources has been used to 

gather information on these areas. Websites, publications, regulations and articles have given a 

fundamental understanding, where interviews with both stakeholders and outsiders have validated 

and refined the picture. The hospital sector is complicated and subtleties in all the listed areas can be 

of unpredicted importance. The project has continuously taken new variables into account that have 

proven essential for complete understanding of the problem and possibilities for change.  

                                                           
12

 Seal, Garrison & Noreen (2012), Chapter 1 (6) 
13

 Lazear & Gibbs (2009), Chapter 5 (3) 
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The second step is to describe the differences in trends, treatments processes and measures for acute 

and elective treatments. It is a step towards understanding the problem in depth and looking at the 

underlying elements of the management accounting system. Focus is moved to the actual costs and 

accounting data for two particular DRGs used as case studies. The accounting data works as a 

registration system and useful for objective information regarding cost and activities but the nature of 

the values must be elaborated through interviews. The data will form the foundation for the analyses. 

The comparison of acute and elective treatments is the main objective and the case-DRGs are good at 

exemplifying the problem. It would be valuable to the project if accounting data from an elective 

hospital was included in order to identify more variables that influence the cost structure. 

Unfortunately it has not been possible and instead assumptions have been on the data obtained. 

The third step is to analyze the budgetary consequences of the treatments differences and lack of 

distinction in the reimbursement system. The analytical tools provide understanding of the cost 

structure so emphasis can be directed towards the elements of concern. In this regard statistical 

regression14 has been used to identify cost formulas which have been formatted into an income 

statement under the contribution approach15. It makes it possible to compute differential cost16 and 

make a Cost-Volume-Profit analysis17 in order to analyze the budgetary consequences related to the 

cost differences in treatment types. The combination of changes in cost and volume illustrate the 

density of the problem as well as the need for change. However, the analysis assumes certain 

conditions including a fixed mix of treatments disregard semi-fixed costs and hold fixed cost and 

variables apart from volume constant - and thereby diminishes or overemphasizes economies of 

scale. On the other hand it embraces a strict correlation between volume and income. The choice of 

analytical framework has made it necessary only to focus on direct, variable cost in the paper in the 

proposal of adjustments for resource allocation. 

                                                           
14

 Seal, Garrison & Noreen (2012), Chapter  5 (6) 
15

 “What is the contribution approach?” & Seal, Garrison & Noreen (2012), Chapter  5-6 (33) (6) 
16

 Seal, Garrison & Noreen (2012), Chapter  2 (6) 
17

 “Cost-Volume-Profit Analysis“ & Seal, Garrison & Noreen (2012), Chapter 7 (25) (6) 
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The fourth step is to analyze of consequences in performance evaluation caused by the lack of 

distinction in treatment cost and activity requirements. It concerns the comparison of actual 

performance to planned performance. It is currently made with a fraction method consisting of 

production value and cost incurred with certain adjustments. To emphasize the impreciseness of the 

current system a variance analysis18 is used which include estimation of standards and variances. The 

use of variance analysis is unorthodox as it elaborates the notion of evaluating the performance in 

different treatment types with a general average. Separate standards for cost and activity are 

computed based on previously identified cost information and the original distribution of patients. 

The original distribution of patients still comply at the regional level and incorporated in the average-

based DRG-rates which do not take account for the specialization at the hospital level. The separation 

of costs and activities to related treatment types makes it possible to identify the relative impact on 

performance evaluation that is caused by an increase in acute treatments and decrease in elective 

treatments. The setting of standards is derived from interviews and therefore enclosed with 

uncertainty. The analysis will however give an approximation of the impact on performance 

evaluation caused by the specialization of hospitals. 

The fifth step discusses a model for taking the identified cost differences into account. The purpose is 

not to develop an entirely new system but instead propose an adjustment which can handle the 

present needs. Transfer pricing19 has been chosen as method because it solves the isolated problem. 

Several methods for estimating a transfer price exist and a combination of variable costing and 

negotiation has been chosen. The direct, variable cost is an appropriate estimate for arm’s-length 

price for the additional marginal cost incurred at the acute hospital. It is however presented as a base 

estimate and further negotiations will be necessary to adjust for other variables. The method is 

justified by its relatively easy implementation and fit with the current system. However, the transfer 

pricing system only involves resource allocation and may cause new incentive problems. 

                                                           
18

 Seal, Garrison & Noreen (2012), Chapter 12 & “What is variance analysis?” (6) (12) 
19

 Seal, Garrison & Noreen (2012), Chapter 15 & “Transfer Pricing. Methodology” (6) (39) 
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The final step discusses a model for approaching the identified discrepancies in performance 

evaluation. The aim is to create more transparency in the correlation between activities and cost in 

order to improve both performance evaluation and the planning process. Transfer pricing system 

adjusts the hospital’s expense budget and thereby changes the result of the performance value 

measured by the fraction method. However, it has been stated in interviews and articles that the 

fraction method overemphasizes volume and overall goals in its evaluation. A standard cost system, 

including flexible budgeting and performance reporting20 are proposed in their ability to take account 

for cost changes related changes in activity. They can make use of elaborate standard variances to 

better reflect the profitability when activity in different treatments changes. The elaborate standards 

can further be used to identify (in-)efficiencies and benchmarking at the operational level and 

conduct coherency to the overall targets. The systems can be implemented in the existing accounting, 

performance management and strategy systems. However, it requires automation for not being too 

time consuming and the direct, variable cost and standards must be free from errors. 

 

 

 

  

                                                           
20

 Seal, Garrison & Noreen (2012), Chapter 12-13, “What is flexible budget?” & “Flexible budget” (6) (28) (31) 
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3. Empirical evaluation 

The empirical studies that create the knowledge base for the paper involve both qualitative and 

quantitative research. The empirical material is gathered from data, interviews, articles, reports, 

publications, regulations, websites, and textbooks. The empirical material will be evaluated on the 

basis of variables, sources and methods21. 

Data is used for identifying treatment information, costs, production value and productivity. It forms 

the input for analytical methods and the measurable differences between the treatment types. The 

data has been derived from the following sources, the case-hospital (i.e. Amager & Hvidovre Hospital, 

“AHH”), government-related agencies (e.g. Statens Serum Institut, Danske Regioner, 

Sundhedsstyrelsen and different ministeries) and the support industry (e.g. KORA and OECD). The 

data is perceived objective and primarily gathered through registration and reporting systems.  

Registrations are implemented in the hospital in order to gather patient information and costs for 

drafting the distribution accounts. The information is performed by the employees during the cycle of 

care and therefore provided in a timely manner. It is perceived reliable and relatively complete due to 

different barriers for manipulation22 and has proven useful for statistical analysis. 

Reporting is handled by government-related agencies and the support industry. The reports are 

regularly submitted and based on the same registration logbooks made in the hospitals. The reporting 

has, like the registrations, a strong linkage and the information is reliable. However, the reporting has 

an advantage as it is made by external stakeholders. It gives an advantage of validating the 

information from the hospital and increase the reliability. On the other hand is the reporting untimely 

because it is based on two year old cost data.       

Personal interviews23 have been made with a variety of actors of the hospital sector including doctors, 

economists, analysts and hospital and regional directors. They have been recorded and notes have 

                                                           
21

 “6. Data Collection Methods” (42) 
22

 Interview; S. Neermark (Appendix 11.1) 
23

 “Kvalitative metoder i empirisk sundhedsforskning. Fem artikler fra Nordisk Medicin 1997” (12) 
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been taken accordingly24. The interviews have been semi-structured with a prepared set of questions. 

However, they have opened for dialogue and inspired to more complicated questions for elaboration. 

It has made it possible to obtain the interviewees’ personal experiences and thoughts. It has 

improved data quality and validated the information gathered from secondary empirical methods. 

Likewise, the interviews have given awareness of hidden business processes, costumes and functions 

in the hospital sector. The information provided has been timely and representative. It has therefore 

been used as a primary source to operational aspects of the organization. The interviews have also 

been biased by personal opinions which have limited their reliability in a larger perspective. They have 

therefore primarily been used as a secondary source to validate important information. 

Reports, publications and regulation have been issued by several state-governed institutions and 

created the foundation for general knowledge throughout the paper. The public documents are of 

official character and thereby enclosed to a high level of representativeness. The information 

presented in the documents commonly undergoes an open coding and axial coding25. It involves 

breaking down, examining, comparing, conceptualizing and categorizing information. The process is 

followed by putting back data in new ways and making new connections between categories. The 

documents have thereby helped in understanding the many concepts, contexts and challenges in the 

hospital sector. 

Articles, websites and textbooks have been issued by private institutions and relate more to the 

analytical framework of the paper. The empirical material have also went through the same coding 

and thereto a selective coding26. It is the process of selecting a core category and systematically 

relates it to other categories, validating those relationships and filling in categories that need further 

refinement and development. In this sense, the core category is the frame for understanding. 

Material which emphasizes the management accounting aspects of the hospital sector has been 

selected. It has framed the problem in a particular way and may diminish the importance of other 

                                                           
24

 Appendix 10.1 
25

 Bryman & Bell, Chapter 22 (1) 
26

 Bryman & Bell, Chapter 22 (1) 
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factors. The issuers of material have continuously been evaluated of their reliability and validity in 

order to ensure optimal scientific value.   

The combined empirical evidence of the paper has generally been timely, reliable and valid. The 

combination of different sources has ensured a broad and deep understanding through different 

perspectives. Meanwhile, the objective of the paper has influenced the choice of sources and limited 

the information base. 

 

3.1. Case Description 

Two types of treatments, namely DRG-0609 and -0610, and an acute hospital, AHH, will be used as 

case studies in order to exemplify the phenomena of differences between acute and elective 

treatments. The approach of a case study is to identify the underlying correlations to the phenomena. 

The case thereby works a representation of general patterns acute and elective treatments and 

become the basis for comparative studies and further analysis. The case is then perceived as an 

empirical study, where data can be extracted.  The case study involves studying of the phenomena in 

its natural settings and requires a description of the context given by the settings defined by the 

organization, economy and performance management system – described in the subsequent sections.  

The case treatments are “major surgery on the little intestine and colon with/without complications”. 

DRG-0609 refers to the treatment with complications, while the DRG-0610 refers to treatments 

without complications. The term “complications” are defined in Appendix 11.8. The treatments are 

described in Appendix 11.7. The concept of DRG and DRG-rate will be described later in the paper but 

is elaborated upon in Appendix 11.4 with the case treatments as examples. The terms acute and 

elective refer to the emergency related to a patient, where an elective treatment is planned in 

advance. 

The case treatments have been chosen because they explicitly reflect similarities and differences 

between acute and elective treatments. It implies that the processes related to acute and elective 

treatments are not easily identifiable. The case hospital does, however, contain both acute and 
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elective treatments and has adequate systems to identify and categorize related cost and activity 

measures. It has unfortunately not been possible to retrieve comparable data from an elective 

hospital which would have improved the scientific value of the results.  

The case treatments represent a sample of 536 stationary patients out of 2.3 million on a national 

scale. The size of the sample is representative given all treatments in Denmark are comparable27. 

However, that is most unlikely and in 2014 there was registered 731 different DRGs - an increase of 14 

from 2013. Unless the case treatments can reasonably be compared to other DRGs, it will be 

necessary to conduct more case studies on different DRGs in order to make a general conclusion. 

Furthermore, the cost and activity data retrieved from the case treatments is from 2013. It was the 

most recent available data but the study could be followed up by observations from other time 

periods. The statistical reliability and validity will increase if more DRGs, hospital and time periods are 

included. 

 

 

 

 

  

                                                           
27

 “Stikprøveberegner” (38) 
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4. Epistemology 

The paper is predominantly dogmatic in its pursuit for absolute knowledge. It is in the spirit of 

management accounting and involves a specific classification of all available data. It is an 

epistemology characterized by positivism28, where “cold facts” represent a core of absolute 

knowledge – cleansed for all the surrounding belief. In positivism, acknowledgement occurs through 

logic. The logic approach is represented by calculations of various kinds, where quantifiable 

knowledge supports the investigation and analysis. Alongside logic, the observation exists. The 

observation is evident in the data collection and the understanding of the subject. The phenomenon 

has been studied from multiple perspectives in order to identify its true nature. Many actors have 

different perspective on the challenges, the solutions and even the existence of a problem. 

The reasoning behind the conclusions in the paper materializes in a hypothetical-deductive method29. 

The method develops hypotheses as premises for reaching a conclusion. Then deductive inferences 

are made to establish the logical consistency, as well as an empirical examination of the premises 

consistency with the reality. The deduction is presented by the consistency in the hypotheses and 

development in the paper. The induction is presented by the empirical evidence that supports the 

conclusions. However, the hypotheses and empirical evidence can be falsified by being incomplete. 

Even though the research shows some supporting results it can be argued that more examples must 

be taken into account in order to amplify the presumption.   

 

  

                                                           
28

 Thurén (2005), Chapter 3 (8) 
29

 Thurén (2005), Chapter 4 (8) 
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5. Delimitation 

The results achieved in this project have been affected by the scope of interest and limitations.  

In the description of the organization it has been necessary to extensively simplify the hospital sector 

and present it as a production company in order to create the grounds for the analytical work. It has 

been a prioritization process where less focus has been on the surrounding network of stakeholders 

and actors, the complexity of medical care and other functions of the organization. In order to keep it 

simple only few departments, two DRGs and one hospital have been included. The inclusion of more 

DRGs and hospitals, especially an elective hospital, would provide a better database and increase the 

validity of the results.  

In addition to this, the distribution accounts do not include all cost related to the treatment. It would 

require extensive work to identify and allocate all indirect costs to the two DRGs. It would give a 

correct contribution margin which would most likely be lower like the estimation of fixed costs. It 

would give a more accurate depiction of the cost structure and it would be interesting to experience 

how it affected the size in cost differences.  

The constraining resources that are briefly mentioned in the paper could in a responsible manner be 

given more attention. It affects both the volume-component of the CVP-analysis and the quality. It 

would have developed the cost analysis and if focus had been on quality it would definitely have been 

included. Constraining resources related to the cost of quality and cost effectiveness and would be a 

natural element to add in the paper. It was the initial focus of the paper to make a further 

development of the newly implemented balanced scorecard strategy in Region H, Fokus & 

Forenkling30. It proved to be out of the realm of the paper’s physical limits and required more and 

different research methods.  

Many ideas for the analytical framework and proposed solutions have been evolved and discarded 

throughout the work of the thesis.    

                                                           
30

 “Fokus og Forenkling” & Interview; J. Gordon (61) (Appendix 11.1) 



Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

18 
 

6. Description  

The purpose of the descriptive sections is to provide an accurate depiction of the contextual framework in 

which the project will be operating. First part is the description of the hospital sector and the individual 

hospital as an integrated organization. Then the DRG-system is described as it is an essential part of the 

economic model and the performance evaluation system. The latter two elements will also be described and 

are the main subjects for analysis and discussion. 

 

6.1. The hospital sector 

The organization embedded in the Danish hospital sector is of very complex nature. In order to make 

a tangible product and delimit the scope of the project, it is necessary to simplify this picture, 

although it will require an exclusion of certain elements. The illustration below shows how the core 

elements of the hospital sector are interrelated. It presents the organization as a rather common 

production facility, where demand and input determine the internal functions, which then again 

define what output (i.e. activity) to a given outcome (i.e. quality) will be produced. The structure and 

controls are set centrally by the region, i.e. “structure and central management tools”, but will, in 

most cases, be mutually influential. The same relation will be discovered to the remaining health care 

sector, where changes cannot be made without influencing almost every element of the hospitals. 
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Figure 6.1: Relationships in the hospital sector
31 

  

The arrows indicate the course of events and how elements of the health care sector affect each 

other. The production of an output is given by a "service" measured by activity, number of treated 

patients, number of produced bed days, DRG points etc. The input is defined as the salary, utilities, 

technology and other operational costs and organized through contractual agreements. Similarly, the 

necessary human capital and knowledge must be presented in order to deliver a given level of output 

and outcomes, as well as a demand from patients. Requirements to the production can come either 

centrally (e.g. legislation and agreements) or internally (e.g. norms and clinical guidelines).  

Any potential changes to the management and control systems in the hospital sector are subject to 

constraints. The model below illustrates how constraints are formed by terms and conditions which 

include governmental interference and a professional code of conduct. The objective of the hospital is 

to help the general public and the current priority is to create increase both output and outcome per 

input32. The overview of constraints is complete when we also include the challenges which comprise 

the increase in demand caused by, for example, demographic changes and technological 

improvements. 
                                                           
31
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Figur 6.2: Premises for the management model
33

 

 

6.2. The single hospital  

The individual hospital is a “sub-division” of the Regionsrådet and Koncerndirektion. The regional 

administration maintains multiple functions and sets the general guidelines for all the hospitals within 

the region, incl. remuneration and incentive systems. 

The organization is hierarchical with top-down decision-making. It is characteristic of the hospital 

sector that higher levels set framework conditions in which lower levels operate within. The planning 

is centrally constituted by the region, where general guidelines to the hospital regarding production 

and activity are set out. Systems must be implemented at the hospital and department levels in order 

to meet the long- and short-term plans set out by the regions and the government34 and to encourage 

employees to achieve the objectives of productivity, quality etc. A certain degree of decentralized 
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autonomy exists in the hospitals and departments as they must streamline processes internally and 

react to the patients at hand. 

A description of the hospital organization and AHH in particular together with an organizational 

diagram can be found in Appendix 11.2 and 11.3. 

 

6.3. The DRG-system 

The system of Diagnose-Related Groups (“DRG-system”) has been used in Denmark for two decades 

and its application is becoming more extensive35. The use of DRG-rates has increased within the past 

decades. The reason for its multiple applications is, among else, the continuous revision of the 

system, improvement of calculation and grouping methods and more accurate registrations. Today 

the DRG-system is used for the following purposes36: 

o Billing patients between hospitals; 

o Comparing activity and productivity between hospitals; 

o Assessing the baseline activity in relation to the yearly budget negotiations; 

o Basis for determining the activity-based funding from the government, municipalities and 

regions.  

The calculation of DRG-rates can be summarized by the main steps. It begins with the calculation of 

costs in the hospital by allocating its expenses to every single patient following specific “distribution-

keys”. The method ensures a true and fair view of the real cost for the patient by including direct 

treatments costs, laboratory services, x-ray, staff costs etc. related to the individual 

patient/treatment. In addition to this is a “justified” part of other costs, such as utility and 

administration, but not amortization and depreciation on assets. The values in the distribution 

accounts are then sent to a central cost database, where patients are grouped in resource 

homogenous groups and the values are cleansed for error detections and truncated for outliers. 

                                                           
35
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Finally, the DRG-rate is calculated as the average cost per patient in a specific DRG-group across all 

the hospitals in Denmark.  

The process for calculating rates is comprehensive and the data for this year’s rates is two years old. It 

means the rates for 2015 are based on cost data from 2013 however the values are still adjusted for 

increase in price and salary. An elaborate description of the process of calculating DRG-rates is 

enclosed in Appendix 11.4, but the main elements are included in this section. 

It is important to note that the DRG guidelines are used for allocating resources within the hospital. 

Therefore, some differences may occur between the official guidelines and how the system actually 

works. The reimbursement system is considered a zero-sum game. The costs for the discharged 

patients must match the actual accounting figures for the hospital or region. Likewise, the expected 

activity budget and the expected expense budget must match. However that is rarely the case37.  

The grouping of DRGs is based on three fundamental principles: 

1. Clinically meaningfulness 

2. Resource homogenous   

3. Manageable  

First, the DRGs must be clinically meaningful and make sense for the practitioners so registration and 

grouping of patients are logical. Secondly, the DRGs must also be resource homogeneous and reflect 

the common pull on resources that the treatments have on the different hospitals. Finally, the system 

has to remain simple and easy to manage for the sake of calculations, registrations and general use. 

The principles can be viewed as a three-legged stool metaphor, where all the principles have to be 

balanced towards each other. If one of the principles is over- or underemphasized at the expense of 

the others it will destroy the system. This is the main argument for not changing the DRG-groups to 

reflect the differences in acute and elective treatments. Changing the DRG-rates to include acute 
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rates and thereby create approximately twice as many groups will compromise the clinical 

meaningfulness and simplicity for the sake of resource homogeneity38. 

Cost-based DRG-rates replaced bed-day-rates to better reflect the relative pull on resources that 

different treatments incur on the hospital. The difference in treatment intensity is reflected in the 

DRG-rates as they differentiate in the related diagnosis and provide an incentive for reducing multiple 

elements of the treatment and not just the length of stay. Thereto does the DRG-numerator create an 

opportunity for better comparison of treatments across the hospital sector.  

However, the DRG-system has also been widely criticized for focusing too much on output and 

creating opportunities for manipulating activity numbers instead of a coherent cycle of care and 

outcome39. In addition to this the DRG-rates misses to reflect the acute condition of the patients but 

price all patients equally due to the average calculations. The average calculations were not originally 

a problem because all hospitals had an equal distribution of acute and elective treatments - and it was 

therefore approximately adjusted for in some higher DRG-rates40. The consequence is now that some 

hospitals will “lose” while others will “gain” on a treatment depending on the DRG-rate deducted by 

the actual cost41.  

This project does not criticize the DRG-system but sheds light on the apparent problem related to 

considering average costs in the process of allocating resources and measuring performance. A 

nationwide price setting does not correctly reflect the actual costs incurred if there exists a significant 

cost difference between acute and elective treatments. 
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6.4. The economic model of the hospital sector 

In this section, we will look closer at the financing of the hospitals. The economic model takes form 

after the organizational structure, which includes a mutual responsiveness between the government, 

regions and hospitals42, constituted by the yearly financial agreements made between the 

government and the regions, i.e. Økonomiaftaler43.  

First of all, the expenses within the region are budgeted on the basis of the financial agreements. The 

distribution accounts then show the actual expenditures for the year and are made for both the 

region and the hospitals. The purpose of the distribution accounts is to provide a detailed overview of 

the production costs at treatment and department level and will provide the data for analysis. 

Information on the allocation of cost will be provided in the description of elective and acute 

treatments.  

The financing of regions, which is composed of the four elements listed below. The general financing 

model consists of funding from the government and the municipalities, where the governmental 

block funding is the largest part44: 

1. Block funding from the state (“Bloktilskud”)   80% 

2. Activity-based contributions from the municipalities 18%   

3. Activity-based funding from the state     2%  

4. Interregional funding 

5. Loan and appropriations  

The financing model and the four elements that constitute the regional financing is administrated by 

the Ministeriet for Sundhed og Forebyggelse (MSF) and Statens Serums Institut (SSI) and set out in the 

“Law on financing of the regions”45. The data for financing and settlements in the hospital sector is 

founded in a collected database, described in Appendix 11.5. The economic framework for the health 
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care area is 104.6 billion DKK in 2015, which is an increase of approx. 2 billion since 2012 after being 

steady around 102 billion DKK from 2012-14. Then, an adjustment of around 2% in addition to the 

previous year’s improvements is subtracted from the economic framework depending on the 

requirements for productivity and activity. In addition to this, a specified amount of the economic 

framework is allocated to capital expenditures46. 

The approximate portions of the total financing to the region are comprised of a fixed amount of 

block funding added a variable, activity-based funding as illustrated in the figure below.  

Figure 6.3: Elements of financing the health care system 

 

The funds are received by the region from the state and the municipality and from other regions in 

case of patients’ right to freely choose hospital47. The particular region then distributes funds to the 

public and private hospitals. The public hospitals receive money based on previous years’ operational 

budget with a specified adjustment rate which enforces a productivity increase, while the private 

hospitals receive funding per treatment as an agreed upon percentage of the DRG-rate. The hospitals 

then have an internal and to some extent individual system of distributing the funds to each 

department. 

                                                           
46

 “Økonomiaftaler 2012-15” (51) 
47

 “Patientrettigheder” (48) 

77.1% age-related expenditure needs 

18% municipal funding (DRG/DAGS) 

22.4% socio-economic expenditure needs 

2% state activity-based funding (DRG/DAGS) 

80% block funding (DRG/DAGS) 



Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

26 
 

Figure 6.4: Financing and settlement in the health care system
48 

 

The figure shows how the funds are distributed through the different levels of the hospital sector 

separating it into government and municipalities, region, hospital and departments. The regions have 

considerable leeway in managing the hospitals’ economy within the economic and legal framework 

set by the government. The regions have the opportunity to use their own model of financing 

hospitals and to enter into agreements with other regions on the treatment of the region’s citizens. 

The regions are required to finance the treatments of their own citizens in other places.  

6.4.1. Block funding   

The block funding is allocated partly as a basic amount and partly on a number of objective criteria 

reflecting the expenditure needs of each region. A distinction in criteria is made between age-specific 

and socio-economic expenditure needs. 77.1% of the total block funding depends on age-related 

expenditures, while 22.4% depends on the socio-economic expenditures. It is well-documented that 

the criteria for social, health and economic conditions have a strong correlation to the required 
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amount of expenses49. The remaining amount of approx. 0.5-1% consists of the basic transferred 

amount. It is stated that the block funding depends on the region’s compliance with operational 

budget agreements. A financial sanction in the block funding could be the consequence of having too 

many expenses. The block funding is subject to adjustments in accordance to the DUT-principle which 

implies that the amount must be adjusted to changes in assignments made by the government50. A 

distinction between acute and elective treatments is not present in the allocation of block funding. 

 

6.4.2. Activity-based funding from the state 

The activity pool was introduced in 2002 with the aim to give the hospitals incentives to treat more 

patients and reduce waiting lists51. The activity pool basically covers all ambulatory and somatic 

treatments which are financed by regions, incl. activity at the private hospitals. The basic principle of 

the arrangement is to pool funds which only get paid when the total activity – measured in DRG-

values – exceeds a predetermined minimum activity level (baseline). Because the activity is measured 

in DRG-values it does not distinct between acute and elective treatments. 

The total amount of the pool is decided in the yearly financial agreements and is distributed between 

the regions with the same “distribution-key” as the block funding. The payment of the state 

controlled activity pool is a continuous payment in relation to the block funding. When the year’s 

total activity can be measured, it can then be calculated whenever the region has produced an activity 

development corresponding to the received pool funds or if part of the funds should be paid back to 

the region. 

The maximum for withdrawal by the regions is the total deposited pool amount. If the activity in the 

regions exceeds the activity limit for full pool utilization there can be no further state funding. Full 

pool utilization is aligned with the maximum size of the municipal co-financing. 
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6.4.3. Activity-based contributions from the municipalities 

The co-financing from the municipalities is paid on a per-treatment basis52. The reimbursement is 

handled directly between the region and the municipality. The local co-financing is arranged to cover 

34% of the DRG-rate, excl. long-term rates, and with a maximum of 14,025 DKK per treatment. The 

co-financing of expenses related to somatic in-patients is based on the DRG-system and thus does not 

include a distinction between acute and elective treatment. A limit for the total co-financing is being 

set on previous years’ activity. If the local co-financing exceeds the maximum, the payment continues 

and then the excess amount is accumulated and repaid in connection with the economic negotiations. 

 

6.4.4. Interregional funding 

A region must finance the treatment of its citizens regardless of where the treatment is performed53. 

A distinction in the billing is made between patients treated at the main function and patients treated 

at a highly specialized function. Patients treated at the main function are billed with national rates 

which are determined on the basis of the hospitals’ total operating costs. The rates for settlement of 

the highly specialized treatment are set locally based on the total cost of treatment at the individual 

hospital. It also includes costs of return on capital and depreciation and amortization. The difference 

in the billing is made as part of the specialization across regions, where regions can now purchase part 

of another region’s treatment capacity. The billing for treatments at the main function is based on 

DRG-rates, while treatments at the specialized functions are based on different data.   

The interregional funding will be the subject for discussing a new model in the hospital sector, incl. 

transfer pricing. 
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6.5. Economy of the hospital  

AHH is considered to be one of the largest acute hospitals in Denmark and used as a case to 

understand the resource allocation in the hospital54.  

The budget at AHH is divided into an expense and income budget. The expense budget for the 

hospital has been fixed around DKK 2.5 billion per year and the income budget has been around DKK 2 

billion. The income budget discloses the funds received by the region, while the expense budget 

discloses the actual costs incurred.  

The 2.5 billion expense budget is then adjusted every year with a 2% decrease, which means the 

hospital is forced to be 2% more productive compared to the previous year. The requirement is 

required by the state but then purely carried forward to the hospitals. The 2% increase in productivity 

can be achieved in three ways; either increase production by 2% more treatments at the same total 

costs, produce the same amount of operations at 2% lower costs, or a combination of the two.  

The income budget is based on the DRG-system. The hospital receives money from the region 

according to the amount and types treatments. The compensation received from the region is also 

adjusted with a P/L-factor (typically around 1.5%) in order to take account for the possible 

fluctuations of the inflation rate and other adjustments. 

 

6.5.1. Allocation of resources to departments 

The hospital has freedom to allocate resources internally using its own methods. The two most costly 

departments, the Anesthetic Department (AD) and the Surgery Department (SD), involved with the 

case treatments are subject to two different resource allocation methods. Common for them is they 

are both considered as cost centers55.  

The two departments are interrelated and both involve actual surgery. However AD is categorized as 

a service clinical department and SD is a clinical department. It implies that AD provides services to SD 
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which requires a close collaboration between the two departments. They also have distinct activities 

and responsibility, where a large portion of the post-surgery activities such as the recovery of the 

patient and bed-day costs fall under the SD.  

AD receives a fixed amount of resources yearly, however, with an exemption to the ICU sub-

department which is compensated per treatment performed. The AD is subject to incremental 

budgeting56 based on previous years and adjusted for the P/L-factor. On the other hand, SD is 

compensated an amount per treatment. The amount is internally decided but calculated using the 

DRG-rate as a benchmark. The amount of resources is received yearly and depends on the type and 

amount of the different treatments. The figure below summarizes the compensation process in 

respect of the hospital and in respect to the two departments. 

Figure 6.5: Resource allocation process  

 

Despite the different systems used to allocate resources, there is no distinction between elective and 

acute treatments in the amount of resources distributed in any of the two cases. The difference in 

resource allocations does however witness of a diverse incentive system. It proves that departments 

have different activities and the hospital manages to take account for that. This will be the subject for 

discussing a model for disaggregated performance measures. 
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6.6. Performance Evaluation System 

Productivity is of huge importance to the decision makers of an organization as it indicates the utility 

of resources. The productivity in the hospital sector is measured by the actual productivity relative to 

the national average and then compared to best-practice hospitals57. The productivity is calculated by 

the following “fraction method”, i.e. Brøkmetoden58: 

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 =
𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 ("𝑟𝑎𝑡𝑒𝑠")

𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙′𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 𝐷𝑅𝐺 𝑐𝑜𝑠𝑡𝑠
 

The method to calculate productivity is a simple comparison of input and output. It is a cost function 

which shows the ratio between the production value measured in DRG-rates (output) and the actual 

costs (input). A higher ratio indicates a higher productivity as a higher production value is produced 

per spent dollar. It was previously noted that “outcome” which relates to quality and less quantifiable 

measures is a separate factor and therefore not included in the equation.  

The average production value (numerator) includes the total amount of treated patients under each 

DRG-zone multiplied by the respective rates. The actual cost (denominator) is subject to some 

changes so only expenses related to the activity are included. The numerator represents the 

aggregated output, and the value of the fraction expresses the observed aggregated output per spent 

dollar. The hospitals with the highest value are considered the most productive and are used as best-

practice in benchmarking for other hospitals. Less productive hospitals can investigate their resource 

utility and activity in comparison to best-practice hospitals.  

The measurement system is based on a typical way of measuring cost centers, where the standard 

costs are compared to the actual costs. This is represented by the comparison of “average production 

values” (standard costs) and the “production value measured in DRG-costs” (actual costs). 

The productivity requirement has been around 1.5-2.0% and more or less steady throughout the last 

15 years59. 
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6.6.1. Performance in recent periods 

The average growth in productivity development at the national level has been 2.4% per year in the 

period of 2003-13. The average production value has been 4.0% and the average cost has been 1.6% 

in the same period60. The national values are a result of the collected regional values, which then 

again are results of the collective hospitals’ performance. The productivity, production value and cost 

per year for the national, regional and hospital levels are illustrated in the annual productivity 

reports61. The performance at departmental levels is not published. The diagrams below illustrate the 

change in the values since 2007 and until the latest performance report.  

Figure 6.6: Productivity levels of selected hospitals 

 

Figure 6.7: Production value levels of selected hospitals 
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Figure 6.8: Cost levels of selected hospitals 

 

It appears that the hospitals’ productivity level can change rapidly from year to year, sometimes more 

than 10%. There is great variation in the change of productivity level and only Herlev Hospital (HH) 

has a rather stable, positive productivity level each year. The variations experienced in productivity 

levels appear to be caused by even greater variations in production values and costs, where the 

change can be more than 20%. The productivity levels are constituted by different relationships of 

production value and costs, where either low costs or high production value can be the primary cause 

for high productivity levels, or vice versa.  

It means the negative development in costs or production does not necessarily result in negative 

productivity if it is countered by a positive development in the other value. Exceptional high 

productivity must however be a combination of high production value and relatively low cost. It is not 

transparent for the observer what are causing the particular cost and production levels and more 

importantly how to make decisions to solve the problem. 

The project will discuss adjustments to the existing performance evaluation model in order to 

elaborate the measures for cost and production value.  
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6.7. Description of acute and elective treatments 

The information presented in this section is extracted from quantitative and qualitative data related 

to AHH62. The information includes direct costs and activity related to DRG-0609 and -0610. The 

following description will break down the aggregated cost to the single cost-elements, elaborate the 

treatment processes and identify the main differences for further analysis. It has been possible 

because the distribution accounts distinguish in acute and elective treatments. The description 

includes:  

1. Trend and development in treatments; 

2. Treatment processes;  

3. The difference in measures; 

4. The cost differences in a time perspective. 

6.7.1. Trend and development in treatments 

The numbers of treatments for the latest 3-year period are shown in the table below. The 

development and distribution of treatment types are given by percentages.  

Table 6.1: Number and distribution of patient types in 2011-2013 

  2011 2012 2013 

DRG-0609 Acute 83  

(45%) 

119 

(47%) 

134  

(47%) 

Elective 102 

(55%) 

134 

(53%) 

150 

(53%) 

DRG-0610 Acute 118 

(39%) 

106 

(42%) 

110  

(44%) 

Elective 182 

(61%) 

148 

(58%) 

142 

(56%) 

Total  485  

(100%) 

507 

(100%) 

536 

(100%) 

The table indicates that the total number of acute patients is increasing relative to elective 

treatments. The portion of elective patients is still larger than acute patients but there is a tendency 
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that the gap becomes smaller and the number of acute treatments will become larger than the 

elective treatments in the near future. The graph below illustrates this tendency by combining the 

proportions of treatments and shows how the number of acute treatments will outdo the number of 

elective operations in 2015 and continue to increase thereafter.  

Figure 6.9: Proposed development in proportion of acute treatments
63

  

 

This information can be linked to the total amount of activity allocated to acute and elective patients 

for all the 232 DRG-groups at AHH. : 

Table 6.2: Distribution of activity related to treatment types (in hours), 2013 

 Hours Percent 

Acute 915,424 83% 

Elective 185,662 17% 

Total 1,101,086 100% 

The data supports the claim that activities related to acute patients occupy approximately 85% of the 

total work at AHH as a result of the structural reform64.  

6.7.2. The treatment processes 

The acute and elective treatments differ in performance and required activities as illustrated in 

Appendix 11.6. The illustration shows descriptions of each activity together with the responsible 

departments (i.e. “Primary department(s)”), how many doctors and nurses are required (i.e. 
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“Doctors/nurses”) and the time horizon (i.e. “Time”). In addition to this, the alternative “paths” for 

the patient is enclosed to show the alternative scenario in case the treatment does not go as planned, 

i.e. the patient goes into acute operation or dies (i.e. “Alternative steps”).  

The acute and elective treatments have similarities and differences. Appendix 11.7 provides an 

elaborate description of the elective and acute treatments. In summary, the elective and acute 

patients undergo generally the same stages by entering the hospital, being examined, undergo 

surgery, recover and get discharged. However, each of these stages is related to increased 

complications and duration when the hospital deals with an acute patient. In the first stages, the 

diagnosing of an acute patient involves more tests or even an explorative laparotomy. The acute 

patient requires an emergency team that stands ready for receiving and scheduling surgery and 

bedding. More administrative work is related to the patient as the hospital already runs at highest 

capacity. Then surgery and recovery time are longer for the acute patients and requires more 

activities too because of the patients’ weak condition65. Some of the key differences extracted from 

the qualitative data66 are summarized in the following table: 

Table 6.3: Key differences between acute and elective treatment processes (2013) 

 Acute Elective 

Surgery duration 5 hours 3 hours 

Surgery staff 1½ anaesthetic doctors 

1½ anaesthetic nurses 

2 surgeons 

2 surgical nurses 

1 anaesthetic doctors 

1 anaesthetic nurses 

2 surgeons 

2 surgical nurses 

Time in recovery ward 18 hours 2 hours 

Recovery ward staff 1 anaesthetic nurse ½ anaesthetic nurse 

 

6.7.3. The difference in measures 

The following section will identify and describe the direct costs and non-financial measures per 

treatment in the different departments – or cost centers – involved with the DRG-0609 and -0610. 

Only the departments that appear in the distribution accounts have been included. Other costs which 
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for example have minor impact on the cost difference or been too difficult to correctly assign to the 

particular DRGs have only been accounted for through assumptions. The cost centers of interest are 

therefore narrowed down to include the listed departments:  

1. Bed-days 

2. Operation & Anesthetics 

3. Occupational Therapy & Physiotherapy 

4. Pathology 

5. Clinical biochemistry & microbiology 

6. Radiology 

7. Blood transfer 

The following sections provide elaborate descriptions67 on each department and emphasize on those 

that have the largest portion of costs and potential impact on the cost difference.  The costs are 

presented as a total amount which includes salary, utensils, medicine etc. The salary is also shown as 

a separate amount in order to reflect its proportion of the total amount. 

 

6.7.3.1. Bed-days 

Bed-days are the number of days the patient is admitted in the hospital – from admission to 

discharge. The number indicates the total length of stay and can be referred to the manufacturing 

lead time68 for a production company. Most of the time is spent in the recovery ward, as shown in 

Appendix 11.6, and only 1-2 days are used on pre-surgery and actual surgery activities. The table 

provides an overview of the average costs and length of stay per patient: 
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Table 6.4: Average total cost of bed-days per patient in different categories (2013) 

(DKK) Avg. bed-day cost 
(total) 

Avg. total bed-day cost 
(salary) 

Avg. bed-
days 

Acute 40,951 35,701 13.1 

0609 43,365 38,215 13.7 

0610 38,009 32,638 12.3 

Elective 26,700 22,652 8.2 

0609 30,478 25,086 9.1 

0610 22,709 20,082 7.3 

The costs related to acute treatments are significantly higher than for elective treatments. The acute 

patients cost on average 42.3% (ref. DRG-group 0610) and 67.4% (ref. DRG-group 0611) more than 

the elective patients. The causes for cost differences are given by:  

o DRG-0610: 102% by salary and -2% by other cost factors 

o DRG-0611: 82% by salary and 18% by other cost factors 

The cost difference between treating an acute or an elective patient is primarily caused by the 

increase in salaries. In the case of DRG-group 0610 other factors than salary may even have a positive 

effect on the total cost of bed-days for acute patients.  

The total bed-day cost is seemingly accumulated by a bed-day-rate multiplied with the number of 

bed-days which also explain the correlation between number of bed-days and the total bed-day cost. 

However, the rate appears to be adjusted to the patient at hand and varies between treatment types. 

For instance, the cost per bed-day is higher for the elective patients which supports that a lump sum 

or higher rates for the first bed-days are put in place. This will be further elaborated in the analysis of 

the cost formulas. 

The number of bed-days for acute treatments is on average 60% higher than the bed-days related to 

elective treatments. The following diagrams show the distribution of observations for the two 

treatment types with the horizontal axis indicating the number of bed-days:  

Figure 6.10: Amount of treatments related to number of bed-days, elective and acute treatments (2013) 
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The data includes some outliers which have an effect on the perceived averages. For example, the 

average number of treatment days would drop to 8.2 – almost a whole day - by removing the outliers 

of respectively 38 and 112 bed-days from the total number of bed-days related to elective patients in 

DRG-0610. The average has not been adjusted because “the hospital has to pay for those extreme 

patients as well”69. It is assumed that the unadjusted values also provide a conservative approach to 

the analysis. The amount of extreme outliers is smaller for acute patients and the averages appear 

more accurate.  
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The hospital is compensated an additional DKK 1,900.00 if the patient is hospitalized above the 

trimpoint of respectively 30 and 25 days. The data shows that all of the 16 patients, excl. outliers, 

which exceed the trimpoint, are acute patients. Thereto the acute patients account for 71% of the 114 

patients that exceed the average length of stay set by the DRG-system which is practically every third 

acute patient. Both of these values indicate additional costs that are barely accounted for and should 

be outweighed by patients treated under the average length of stay70.    

6.7.3.2. Surgery & Anesthetics 

The costs for surgery and anesthetics refer to the actual surgery. The cost per hour is higher for the 

initial hours and then stagnating for additional hours71.  

Table 6.5: Average cost of surgery per patient in different categories (2013) 

 Avg. surgery and anesthetics 
costs (total) 

Avg. surgery and 
anesthetics (salary) 

Avg. services per 
treatment 

Acute 29,014 25,767 2.2 

0609 30,170 26,794 2.3 

0610 27,606 24,517 2.1 

Elective 25,300 22,488 1.6 

0609 26,109 23,187 1.7 

0610 24,490 21,750 1.5 

The total costs related to acute surgery are higher than an elective surgery. The acute surgeries are on 

average 17.4% (ref. DRG-group 0610) and 21.6% (ref. DRG-group 0611) more expensive than the 

elective surgeries. The cost difference is constituted by the following elements: 

o DRG-group with complications (i.e. DRG-group 0610): 81% by salary and 19% by other cost factors 

o DRG-group without complications (i.e. DRG-group 0611): 57% by salary and 43% by other cost 

factors 

The cost difference is mainly caused by the additional salary expenses, which can be explained by the 

additional staff requirements for extra doctors and nurses and length of surgery mentioned in the 

description of the treatment processes. It is noticeable that the cost difference for the patients 

without complications is caused equally by salary and other factors.  
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The cost per service is approx. DKK 11,650 for the acute treatments, while it amounts to DKK 13,640 

and 14,500 for the elective treatments. It is caused by higher disposable utensils related to 

laparoscopic laparotomy which are rather expensive and only possible to use for less complicated 

surgeries72. Laparoscopic laparotomy makes the surgery faster and minimizes the tissue damage and 

possibilities for negative aftereffects. 

6.7.3.3. Occupational therapy, physiotherapy and pathology 

The occupational therapy and physiotherapy relate to the rehabilitation of the patient and, therefore, 

to the time spent in the ward after the surgery. The cost related to pathology includes tissue samples 

and other types of tests which are used to confirm the diagnosis.  

Table 6.6: Average cost of occupational therapy per patient, acute and elective (2013) 

(DKK) Avg. occupational therapy 
cost (total) 

Avg. occupational therapy 
cost (salary)  

Avg. services per 
treatment 

Acute 493 441 1.5 

0609 664 594 1.9 

0610 321 287 1.0 

Elective 16 15 0.1 

0609 19 17 0.1 

0610 13 12 0.0 

Table 6.7: Average cost of physiotherapy per patient, acute and elective (2013) 

 Avg. physiotherapy cost 
(total) 

Avg. physiotherapy cost 
(salary)  

Avg. services per 
treatment 

Acute 1,073 1,007 5.1 

0609 1,437 1,349 6.5 

0610 630 591 3.3 

Elective 164 103 0.6 

0609 276 157 1.0 

0610 52 49 0.3 

Table 6.8: Average cost of pathology per patient, acute and elective (2013) 

 

Avg. pathology cost 
(total) 

Avg. pathology cost 
(salary) 

Avg. services per 
treatment 

 Acute                            12,388                     8,696                                 0.9  

 0610                           12,166                      8,540                                0.9  

 0611                            12,658                      8,885                                 1.0  

 Elective                            17,876                   12,548                                 0.9  

 0610                            20,196                  14,176                                 0.9  

 0611                            15,425                   10,828                                 0.8  
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The costs for acute patients are much higher than for the elective patients in terms of first two 

departments, although they do not have a significant effect on the total treatment costs. The higher 

costs related to acute patients are caused by a need for more tests during the recovery in order to 

closely follow the development of the critical patients. 

The higher cost for pathological services related to elective patients is caused by more comprehensive 

work. For example, the pathological activities related to colorectal cancer, which will be classified as 

an elective treatment, is much more complex and time consuming compared to the activities related 

to an appendicitis, which will be classified as an acute treatment. The total costs are, however, not 

correlated with the amount of services, which appears to be steady despite an increase in the cost. 

The salary costs are also proportionately the same, around 70%, for both elective and acute patients. 

We also experience a much higher cost difference between elective patients with and without 

complications, where acute patients within each DRG are more identical.  

6.7.3.4. Clinical biochemistry and microbiology   

Clinical biochemistry and microbiology include costs related to different blood samples, tests of stool 

and urine etc. The different tests are handled before, during and after the surgery. Tests must be 

made prior to the surgery in order to have a base-case for following the patient’s recovery after the 

surgery. For the acute patients and extremely ill patients it is necessary to take tests during the 

surgery as well to follow the patient’s status. 

Table 6.9: Average cost of clinical biochemistry per patient, acute and elective (2013) 

 
Avg. clinical biochemistry 
costs (total) 

Avg. clinical biochemistry 
costs (salary) 

Avg. services per 
treatment 

Acute  1,707 1,421 141 

0609 1,869 1,557 154 

0610 1,510 1,255 125 

Elective 504 424 33 

0609 699 580 39 

0610 308 257 26 
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Table 6.10: Average cost of clinical microbiology per patient, acute and elective (2013) 

 
Avg. clinical microbiology 

costs (total) 

Avg. clinical microbiology 

costs (salary) 

Avg. services per 

treatment 

Acute  2,620 1,490.00 2.1 

0609 2,920 1,660 2.3 

0610 2,256 1,283 1.8 

Elective 321 183 0.3 

0609 270 162 0.3 

0610 359 204 0.3 

The clinical biochemistry cost for an average acute patient is around 3.4 times more than the average 

elective patient. Salary constitutes approximately 83% of the total cost regardless of the type of 

patient. 

The clinical microbiology cost is around 4.4 times higher for the acute patients. Once again, the 

proportion of salary is 57% of total cost and unchanged whether it is for an acute or elective patient.  

The higher “test-cost” per patient is caused by the amount of tests necessary for the acute patients. 

This is also indicated by the higher average number of services carried out in relation to the acute 

patients. The change in number of services for respectively an acute and elective patient is almost 

identical to the difference in total costs.  

6.7.3.5. Radiology 

The activities of radiology include x-rays, ultrasound, CT-scan etc. Radiology is usually performed only 

one day for elective patients in the initial stage prior to surgery, while acute patients require the 

service close to every day when in recovery – approx. 80% of the bed-days. It implies that radiology 

for acute patients relates to the stages both before and after the surgery. 

Table 6.11: Average cost of radiology per patient, acute and elective (2013) 

 Avg. radiology cost 
(total) 

Avg. cost of radiology 
(salary) 

Avg. services per 
treatment 

Acute 2,348 2,135 3.7 

0609 2,681 2,434 4.3 

0610 1,942 1,771 3.1 

Elective 455 339 0.7 



Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

44 
 

0609 570 371 0.7 

0610 340 306 0.5 

The cost of radiology is more than 5 times higher for acute patients and the proportion of salary costs 

is identical regardless of patient type, i.e. approx. 90%. The total cost for radiology is linearly 

correlated to the number of services carried out. It is aligned with the statement that acute patients 

require additional examinations throughout their stay which cause a higher cost per patient. 

6.7.3.6. Blood transfer 

Blood transfer refers to the process of giving blood to patients. Blood transfers are performed during 

surgery and sometimes during the recovery. Blood transfers are involved with certain tests to ensure 

the quality. 

Table 6.11: Average cost of radiology per patient, acute and elective (2013) 

 Avg. blood transfer 
cost (total) 

Avg. cost of blood transfer 
(salary) 

Avg. services per 
treatment 

Acute 1.753 84 4.2 

Elective 856 41 2.1 

The higher amount of blood transfers for acute patients is caused by the longer surgery and recovery 
time.  
 

6.7.4. Cost differences in a time perspective   

The following section describes the most cost-heavy departments in order to their belonging in the 

cycle of care. In economic terms the cycle of care73 can be referred to the delivery cycle74 and it helps 

to place the activities in relation to the production process. The cycle of care has been divided into 

three areas, which are pre-surgery, during surgery and post-surgery activities, and by the end of the 

section a figure illustrates the distribution of cost differences.  

1. In relation to bed-days, the required surgery preparations related to an elective patient more or 

less even out with the initial administration time spent for an acute patient. The patient must be 

undressed and bedded, medicated, moved to the ward etc. It will probably take 0.5 to 1 day. 
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Then the time of the surgery is a few hours longer for the acute patient – and estimated to be 

around half a day in both cases – which is not enough to have an impact on the average. Finally, 

the recovery time after the surgery, where the patient spend the most time. If the preparation 

and actual surgery take 1 to 1.5 day for either type of patient, then the difference in bed-days 

are 100% accounted for by post-surgery activities. 

2. The difference in cost for surgery and anesthetics is related to the increase in required staff and 

medicine and only situated at the time of surgery. Therefore, 100% of the cost difference is 

related to activities during surgery. 

3. In terms of clinical biochemistry and microbiology it is, regardless of the patient type, necessary 

to have a base-test prior to the surgery in order to follow the development of the patient’s 

health. Tests during surgery and additional tests  during recovery are required for the acute 

treatments as the patient is in a more critical stage. It is assumed based on this knowledge that 

90% of the cost difference in these areas is constituted by post-surgery activities, while the 

extra tests during surgery account for 10% of the additional costs.  

4. Radiology is performed for both types of patients prior to the surgery in order to determine the 

diagnosis. However, acute patients require radiology throughout their entire stay in order to 

follow health improvements. Therefore, 100% of the additional cost for radiology is caused by 

the activities required after the surgery.       

5. Occupational therapy, physiotherapy and pathology are all activities carried out after the 

surgery. The first two mentioned relate to the patient’s rehabilitation, while the latter is a 

matter of determining and investigating the removed tissue. 100% of the cost differences in 

these areas is related to post-surgery activities. 

It has been emphasized that the stages before and after the actual surgery of the acute patient are 

the causes for cost differences75. This statement is supported by the above explanations. The 

following illustrations show how the cost differences in each department are categorized into 
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different parts of the cycle of care, and thereto the impact – given in percent – they have on the total 

cost difference: 

Table 6.11: Costs distributed on pre-, during and post-surgery activities, acute and elective (2013) 

 

The charts show that activities related to surgery account for almost one fourth of the total cost 

differences between acute and elective treatments, while the remaining cost differences are caused 

by post-surgery activities and especially bed-days.  

It appears no part of the cost difference is caused by pre-surgery activities. However, this is not the 

case. We find hidden costs in pre-surgery activities related to additional administration, emergency 

staff, empty, reserved beds and more76. These costs are both expressed explicitly, e.g. emergency 

staff, and implicitly, e.g. loss of income due to reservation of beds for acute patients which could 

otherwise have been used for elective patients. These costs are characteristic for an acute hospital 

and not to find at the same scale in an elective hospital. The pre-surgery costs are difficult to identify 

and require further investigation of the hospital together with a comparison of financial data between 

the acute and elective hospitals. The additional requirements for acute treatments result logically in 
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additional expenses which are not relevant for the elective hospital. We can therefore assume the 

previous findings are a rather conservative standpoint when analyzing the cost differences between 

treatments. The analysis will include calculations that try to estimate and take account of these 

assumptions.  

 

6.7.5. Sub-conclusion  

We find that acute patients and patients with complications result in additional expenses related to bed-days 

because of a longer recovery time and increased staff requirements. The hospital spends 83% of all activity 

related to bed-days on acute patients. Hereto, the surgeries related to these patients are more expensive and 

also related to a higher demand for services. The acute patients require more tests to be made and in general 

more services from the different departments, which result in higher costs. In terms of pathology, we 

experience irregularities and a negative correlation to the perceived relationship between cost and 

complications and acuteness. The costs and activities for each department are summarized in the following 

tables: 

Table 6.12: Summary of the financial measures per treatment, acute and elective (2013) 

Cost Center DRG-0609   DRG-0610   

 
Acute Elective Acute Elective 

Bed-days 43,365 30,478 38,009 22,709 

Surgery & Anesthetics 30,170 26,109 27,606 24,491 

Occupational Therapy 664 19 321 13 

Physiotherapy 1,437 276 630 52 

Clinical biochemistry 1,869 699 1,510 308 

Clinical microbiology 2,920 833 2,256 359 

Pathology  12,166 20,196 12,658 15,425 

Radiology 2,681 571 1,942 340 

Total 95,272 79,179 84,932 63,697 
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Table 6.13: Summary of the non-financial measures per treatment, acute and elective (2013) 

Cost Center DRG-0609   DRG-0610 
 

 
Acute Elective Acute Elective 

Bed-days 13.7 9.1 12.3 7.3 

Surgery & Anesthetics 2.3 1.7 2.1 1.5 

Occupational Therapy 1.9 0.1 1.0 0 

Physiotherapy 6.5 1.0 3.3 0.3 

Clinical biochemistry 154 39 125 26 

Clinical microbiology 2.3 0.3 1.8 0.3 

Pathology  0.9 0.9 1.0 0.8 

Radiology 4.3 0.7 3.1 0.5 

Blood transfer 4.2 2.1 4.2 2.1 

 

The total cost differences between the acute and elective treatments are 17% for DRG-0610 and 25% for DRG-

0611. The cost differences, as illustrated in the figures below, are primarily caused by expenses related to bed-

day activities and secondly by activities within surgery and anesthetics, clinical microbiology and radiology. 

Figure 6.12: Cost difference distributed on cost center (2013) 
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It has been possible to link the activities and costs to the delivery cycle time, or cycle of care, for the two 

treatments. The main point to extract is the cost difference is mainly caused by post-surgery activities and the 

recovery time. This could however be substituted by further investigation in pre-surgery activities. 
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7. Analysis 

The analysis is focused on further investigating the cost differences identified in the previous section. 

The combination of special treatment characteristics and specialization of hospitals will presumably 

have effects on the profitability for the acute hospital - and departments. The first part of the analysis 

will seek answer to this question by focusing on cost management. It will include cost classification, 

development of simple income statements at treatment level and a CVP analysis. The acute 

treatments cost more than elective treatments and require more activity. The consequences of having 

more acute treatments when comparing performance, or productivity, without a distinction in 

treatment types will be analyzed in the second part of the analysis. It will focus on performance 

management and include an estimation of current standards, a variance analysis and interpretation of 

few relevant variances77.  

 

7.1. Cost Management Analysis 

Initially, the cost structures for each department will be analyzed through a least-square regression 

method. It will create an understanding of the cost patterns that causes the cost differences. The 

estimation of cost structures is crucial for drafting income statements for each treatment type. These 

calculations will make it possible to understand the specific differences in costs between the acute 

and elective treatments and create the foundation for a Cost-Volume-Profit (CVP) analysis. The CVP 

analysis emphasizes on identifying a break-even point for production on four parameters and will 

illustrate the economic consequences of the cost differences between acute and elective treatments.   

The hospital’s treatment of patients is considered heterogeneous and the allocation of costs is most 

similar to the variable costing approach, where fixed manufacturing overhead is considered as period 

costs78. All of the costs enclosed in the distribution accounts are direct product costs which can be 

traced and assigned to the patient’s social security number and DRG by each department. It also 
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means that variable administrative expenses and other manufacturing overhead are not included in 

the income statements. The use of the term, contribution margin, is therefore misleading in this 

paper79. It should be noted the “contribution margin” in this paper only reflects the difference 

between income and direct cost for labour, materials and manufacturing overhead. The term will, 

however, be used in lack of a better terminology.   

 

7.1.1. Classification of costs and income statements at treatment level 

The first element of the analysis is to identify and categorize the cost elements on the basis of a least-

square regression method80. The purpose is to separate the costs in order to draft the income 

statements for each treatment type as well as create the data for a CVP-analysis. Cost data can be 

extracted and categorized in relation to patient, diagnosis, departments, DRG-code and more.  

Table 7.1: Cost classification (2013)  

  Acute    Elective    

Cost Center   DRG-0609  DRG-0610  DRG-0609  DRG-0610 

Bed-days 
DMMOH 350t + 300 330t + 1,330  350t 360t - 20 

DL 2,790t – 20 2,530t + 1,620 2,790t 2,640t + 720 

Surgery & Anesthetics 
DMMOH 1,140t + 780 840t + 1,280 1,350t + 610 1,390t + 570 

DL 9,040t + 6,010 6,720t + 10,110 10,770t + 4,870 11,010t + 4,540 

Occupational Therapy 
DMMOH 40t – 10 

40t – 10 30t 40t 

DL 
360t – 80 

360t – 60 230t 340t 

Physiotherapy 

DMMOH 
10t 

10t + 130 20t 10t 

DL 
230t + 150 

200t – 60 180t – 20 180t 

Clinical biochemistry 
DMMOH 10t + 10 10t – 10 10t 10t 

DL 10t + 30 10t – 40 10t 10t – 10 

Clinical microbiology 
DMMOH 570t – 50  580t – 190 380t 610t – 10  

DL 750t – 70  750t – 70  500t 810t – 10  

Pathology  
DMMOH 2,860t + 1,570 2,780t + 1,110 5,830t + 820 5,140t + 540 

DL 6,730t + 2,510 6,560t + 2,630 13,730t + 1,950 12,120t + 1,270 

Radiology 
DMMOH 60t – 10 60t 50t 60t + 10 

DL 580t – 40 590t – 30 600t – 30 540t + 50 

Blood transfer 
DMMOH 440t + 210 450t + 200 490t – 260 460t – 140 
DL 20t – 10 20t – 10  30t – 10 20t – 10 
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 Seal, Garrison & Noreen (2012) Chapter 5 (6) 
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 Seal, Garrison & Noreen (2012) Chapter 5 (6) & Appendix 11.10, for detailed regression models 
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The table shows the portions of variable and fixed costs – rounded to nearest ten – for each acute and 

elective treatment type within each cost center, i.e. department. The values have been extracted 

from the cost functions for direct labour (DL) and direct materials and manufacturing overhead 

(DMMOH), where t represents the independent variable, i.e. bed-days or services. The correlation 

between the independent and dependent variable in all the cost centers are linear with an adjusted 

R2 between 0.7-1.0 with an exemption in pathology, where the correlation is closer to a quadratic 

polynomial.  

It appears, the acute treatments are not consistently related to higher variable and fixed costs per 

unit compared to the elective treatments throughout the different cost centers, i.e. departments. 

However, the acute treatments are commonly related to more services or bed-days per treatment. If 

we give t the values of the average numbers of non-financial measures we can compute the income 

statements per treatment type by subtracting the costs from the DRG-rates, which are considered to 

be the income per treatment. 

Table 7.2: Income statements on treatment types (2013) 

 
Acute   Elective   

 
DRG-0609 DRG-0610 DRG-0609 DRG-0610 

Income 125,161 104,507 125,161 104,507 

     Variable Cost 
    DMMOH  

    Bed-days 4,795 4,059 3,185 2,628 

Surgery & Anesthetics 2,622 1,764 2,295 2,085 

Occupational Therapy 60 60 3 4 

Physiotherapy 65 33 20 3 

Clinical biochemistry 1,540 1,250 390 260 

Clinical microbiology 1,311 1,044 114 183 

Pathology  2,574 2,780 5,247 4,112 

Radiology 258 186 35 30 

Blood transfer 1,848 1,890 1,029 966 

Total 15,073 13,066 12,318 10,271 

     DL 

    Bed-days 38,223 31,119 25,389 19,272 
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Surgery & Anesthetics 20,792 14,112 18,309 16,515 

Occupational Therapy 540 540 23 34 

Physiotherapy 1,495 660 180 54 

Clinical biochemistry 1,540 2,780 390 260 

Clinical microbiology 1,725 1,350 150 243 

Pathology  6,057 6,560 12,357 9,696 

Radiology 2,494 1,829 420 270 

Blood transfer 84 84 63 42 

Total 72,950 59,034 57,281 46,386 

     Contribution Margin 37,138 32,407 55,562 47,850 

Contribution Ratio 30% 31% 44% 46% 

     Fixed Cost 
    DMMOH  

    Bed-days 300 1,330 0 -20 

Surgery & Anesthetics 780 1,280 610 570 

Occupational Therapy -10 -10 0 0 

Physiotherapy 0 130 0 0 

Clinical biochemistry 10 -10 0 0 

Clinical microbiology 50 -190 0 -10 

Pathology  1,570 1,110 820 540 

Radiology -10 0 0 10 

Blood transfer 250 200 -260 -140 

Total 2,940 3,840 1,170 950 

     DL 

    Bed-days -20 1,620 0 720 

Surgery & Anesthetics 6,010 10,110 4,870 4,540 

Occupational Therapy -80 -60 0 0 

Physiotherapy 150 -60 -20 0 

Clinical biochemistry 30 -40 0 -10 

Clinical microbiology 70 70 0 -10 

Pathology  2,510 2,630 1,950 1,270 

Radiology -40 -30 -30 50 

Blood transfer -10 -10 -10 -10 

Total 8,620 14,230 6,760 6,550 

     
Gross Profit 25,578 14,337 47,632 40,350 
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The computed profit should not be viewed as the absolute profit of a treatment as the hospital makes 

use of the contribution approach and withhold some of the DRG-funds for other financing purposes. 

The computed values do however indicate the profitability of a treatment and can be used for 

comparison of incremental costs. The profit by variable costing is a better reflection of the net cash 

flow and it is good for internal planning purposes and ties in with cost control methods such as 

standard costing and flexible budgets. 

 

7.1.2. Differential costs and Cost-Volume-Profit analysis 

The differences in income statements represent the incremental cost between treatment types. The 

calculation of variable and fixed expenses in Table 7.2 helps identify the relevant costs for a 

differential cost analysis81. The differential costs and benefits between the treatments are listed in the 

following table, where negative values indicate the additional costs related to an acute treatment and 

a positive value indicates a benefit: 

Table 7.3: Differential costs and benefits between acute and elective treatments (2013) 

 

Differential cost and 
benefits  

 
DRG-0609 DRG-0610 

Income 0 0 

   Variable Cost 
  DMMOH  

  Bed-days -1,610 -1,431 

Surgery & Anesthetics -327 321 

Occupational Therapy -57 -56 

Physiotherapy -45 -30 

Clinical biochemistry -1,150 -990 

Clinical microbiology -1,197 -861 

Pathology  2,673 1,332 

Radiology -223 -156 

Blood transfer -819 -924 

Total -2,755 -2,795 
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   DL 

  Bed-days -12,834 -11,847 

Surgery & Anesthetics -2,483 2,403 

Occupational Therapy -517 -506 

Physiotherapy -1,315 -606 

Clinical biochemistry -1,150 -2,520 

Clinical microbiology -1,575 -1,207 

Pathology  6,300 3,136 

Radiology -2,074 -1,559 

Blood transfer -21 -42 

Total -15,669 -12,648 

   Contribution Margin -18,424 -15,443 

Contribution Ratio -14% -15% 

   Fixed Cost 
  DMMOH  

  Bed-days -300 -1,350 

Surgery & Anesthetics -170 -710 

Occupational Therapy 10 10 

Physiotherapy 0 -130 

Clinical biochemistry -10 10 

Clinical microbiology -50 -200 

Pathology  -750 -570 

Radiology 10 10 

Blood transfer -510 -340 

Total -1,770 -2,890 

   DL 

  Bed-days 20 -900 

Surgery & Anesthetics -1,140 -5,570 

Occupational Therapy 80 60 

Physiotherapy 170 60 

Clinical biochemistry -30 30 

Clinical microbiology -70 80 

Pathology  -560 1,360 

Radiology 10 80 

Blood transfer 0 0 
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Total -1,860 -7,680 

   
Profit -22,054 -26,013 

The calculations show that acute treatments are much less profitable. The differences in the income 

statements indicate that higher variable expenses for acute treatments are the primary reason for the 

cost difference. In almost every cost center, except for pathology and surgery and anesthetics for 

DRG-0610, the variable costs are higher for acute treatments. The cause of the higher variable costs is 

the amount of extra services and bed-days required by the acute patients. The argument is supported 

by the cost functions, which show the variable factors are in fact commonly higher for elective 

treatments. The relationship results in a 14-15% lower contribution margins per acute treatment, 

which are the result of especially higher labour costs that amount to approx. 27% more than the 

labour costs related to an elective treatment.  

Fixed costs do not vary with the given level of activity. The fixed costs are accumulated for all the 

treatments but very low as most of the manufacturing and non-manufacturing overhead is related to 

the portion of funds the hospital retains. Therefore, they are not included in the direct cost per 

treatment. The individual treatment only incurs an unpredictable small amount of the fixed costs for 

the entire hospital depending on many factors such as length of stay and complications of the patient.  

However, we can make an assumption, that the fixed costs related to the treatments must be higher 

than the contribution margin of acute treatments and lower than the contribution margin of elective 

treatments. It may even be that the fixed cost related to an elective treatment is equal to those of an 

acute treatment. It does, however, seem unlikely as the acute treatment requires, for example, 

additional administrative work, more investments and increased staff requirements which imply 

higher fixed costs82.  

Instead, we can estimate the fixed costs to be a weighted average of the contribution margins. The 

estimate builds upon the knowledge that the DRG-rate represents the total costs that the treatment 

incurs, incorporates economies of scale and has a targeted profit of 0, which is the case for a non-for-
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profit organization like a hospital. In that case, the amount of fixed costs per treatment would be 

given by the following equations: 

o DRG-0609: (37,138 ×
134

284
) + (55,562 ×

150

284
) ≈ 𝐷𝐾𝐾 47,000 

o DRG-0610: (32,407 ×
110

252
) + (47,850 ×

142

252
) ≈ 𝐷𝐾𝐾 41,100 

Based on the formula, it appears the hospital will have trouble to cover the fixed expenses as the 

portion of acute treatments increases. It also appears the larger contribution margins for elective 

treatments are calculated into the DRG-rate, and supposed to cover some of the fixed costs related to 

acute treatments. This presumption will also become problematic as the portion of elective 

treatments decreases.  

It should be noted, despite the assumptions, the calculation is enclosed to a high degree of 

uncertainty. The general assumption is that fixed expenses equal the average contribution margins 

and thereby comply with the nationwide average-computations of DRG-rates. At a national scale the 

amount of acute treatments account to 15% of the total amount of treatments83, while in the case the 

distribution is close to 50-50. That condition is assumed to provide a better foundation for estimating 

the fixed costs related to the common DRG-rates. The DRG-rate supposedly covers all the variable and 

fixed costs related to the particular treatment. However, the problem with the estimation is, it is 

highly vulnerable to the calculation of variable costs. This correlation between fixed and variable 

expenses less likely exists in reality. Likewise, the calculation does not reflect the full complexity of 

synergies and economies of scale related to the treatments. 

If we accumulate the contribution margins with the number of patients within each treatment type, 

we are given the following results. The values make it possible to complete the CVP-analysis by 

estimating the effect of price and volume on the hospital’s break-even point: 
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Table 7.4: Accumulated contribution margins and fixed costs (2013) 

First of all, the price or income per treatment is currently the same regardless of the treatment type 

and therefore does not have any effect on the profitability.  

It is more relevant to look at the constraining resources84 of the acute hospital, i.e. restrictions to 

satisfy demand and reduced possibility to treat more (elective) patients. It is reflected in the higher 

non-financial measures per acute treatment. It is directly correlated with the elective hospital’s 

opportunity to process more patients and increase their additional contribution margin as well as 

productivity85. The elective treatments are related to half the amount of bed-days, surgery time and 

other services – except for pathology. By dividing the contribution margins for the acute and elective 

treatments with each other, we can make a conservative assumption that for every three acute 

patients treated it is possible to treat four elective patients. It suggests the volume of patients is one 

third higher for a hospital which solely treats elective patients. It means the accumulated 

contributions margins should also be higher and multiplied with a third fraction to reflect the “loss” 

an acute hospital suffer due to a smaller patient volume: 

o (8.3 𝑚𝑖𝑜.×
1

3
) + (6,8 𝑚𝑖𝑜.×

1

3
) ≈ 𝐷𝐾𝐾 5 𝑚𝑖𝑜. 

The five million represents either a loss in income for the acute hospital or an additional gain in 

income for elective hospitals which can receive a larger portion of the activity pool. The statement is 

indirectly supported by the previous identification of 83% of all activity hours is related to bed-days 

for acute patients. Bed-days are a pivotal factor for the cost per treatment and thereby directly affect 

the total contribution margin of the entire hospital. The result of this correlation means the acute 

hospital will experience more difficulties keeping budget – or that elective hospitals find it easier to 
                                                           
84

 Seal, Garrison & Noreen (2012) Chapter 19 (6) 
85

 Interview; J. Kjellberg (Appendix 11.1) 

(DKK) Acute  
 

Elective  
 

  DRG-0609 (134)  DRG-0610 (110)  DRG-0609 (150)  DRG-0610 (142) 

Acc. Contribution Margin 4,976,492 3,564,770 8,334,300 6,794,700 

Acc. Fixed costs 6,298,000 4,973,100 7,050,000 5,836,200 
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keep budget. In other words, the acute hospital faces opportunity costs86 in terms of not being able to 

make profitable elective treatments at a larger scale or operate at full capacity (due to requirement of 

keeping free bed-space for potential emergency situations) and administer emergency staff.  

 

7.1.3. Sub-conclusion 

The CVP analysis has emphasized on the effects on profitability caused by changes in variable and 

fixed costs together with volume of patients. It has been found that acute treatments cost more 

because of higher variable costs – related to the requirement of services and bed-days. The higher 

variable costs, primarily related to direct labour, result in a significantly lower contribution margin for 

the acute treatments. The lower contribution margin makes it gradually more difficult to cover fixed 

costs when the portion of acute treatments growths. A larger amount of acute treatments also has a 

negative effect on the total volume of treatments, which then affects potential income as well as 

productivity. Although synergies and economies of scale may exist, the “earnings” for each DRG are 

lower for acute treatments and the acute hospital will find it more difficult to reach a break-even 

point for its “production”. Regional guidelines are set out in economic and structural agreements 

which define the mix of treatments for a hospital and make it outside of the hospital’s control. 

Meanwhile, the cost, earnings and volume per treatment differentiate depending on the type of 

treatments carried out by a hospital but the income and performance measurements remain 

unchanged.  

 

7.2. Variance Analysis  

The variance analysis87 is a quantitative investigation of the difference between actual and planned 

behavior. The purpose of the analysis is to investigate the problem of evaluating the acute and 

elective treatments on the same scale which is currently the case under the fraction method. DRG-
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rates are used as standards in the current performance measurement system and they represent a 

nationwide average, i.e. a combination of acute and elective treatments. A prerequisite for this 

method is that all hospitals have the same distribution of patients but due to specialization that is no 

longer the case.  

In terms of the current performance measurement method we could divide the given DRG-rate with 

the respective variable costs for each treatment type and experience that the elective treatments give 

larger productivity levels solely based on the variable cost difference. The variance analysis will 

elaborate on the issue and show what underlying parameters are causing the cost differences and 

making the fraction method incompatible. The analytical approach and results will be used in the 

considerations of adjustments to the performance measurement system through a performance 

report. 

 

7.2.1. Estimation of standards 

Standards must be estimated before a variance analysis can be prepared. A standard is a benchmark 

or “norm” for measuring performance and expressed in quantity or price (/cost) of resources. 

Standards can be used in management by exception in order to help the manager identify (and 

eliminate) the causes of inefficient work processes through a performance report. The standards can 

be set on materials, labour and overhead cost for each separate DRG or treatment type. In order to 

set the standards you will need the combined expertise of all the persons with responsibility over 

input prices and effective use of those inputs and thereto the past records for quantitative 

information. A standard can be viewed as the budgeted cost for one unit of product. 

The standard price or rate per treatment is the final, delivered cost, incl. any discounts (for DM), 

wages, fringe benefits and other labour costs per treatment (for DL), and the variable portion of the 

predetermined overhead rate (for direct MOH). 

The standard quantity is the amount of utensils used and includes allowance for unavoidable waste, 

spoilage and normal inefficiencies (for DM), the time it takes to finish the treatment, including breaks, 
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clean-up, personal etc. (for DL), and the hours representing the allocation of overhead resources to 

the treatment (for DM).  

The standards can be difficult to determine and in this case represent the prerequisites of using the 

DRG-rates in the performance measurement system. The method of determining standards takes the 

weighted averages of the financial and non-financial measures related to acute and elective 

treatments. The weighted averages represent the nationwide distribution of patients and thereby the 

basis on which the DRG-rates are computed. The financial measures are derived from the developed 

income statements on each treatment type, and the non-financial measures are derived from the 

identification of different measures in each treatment type. 

The weighted average, and thereby the standards, of the elective and acute variable expenses and 

activity is given by a distribution of 15% acute treatments and 85% elective treatments.  The 

distribution of treatments as represented by the case-treatments is not used because it is not 

representative for the national distribution of patients. It is particular for the acute hospital, which 

logically receives more acute patients. Instead, the distribution of 15-85 has been chosen because it 

represents the original distribution of patients at AHH when the DRG-system was implemented and 

the hospital was not specialized as acute hospital88.  

Table 7.5: Standards for treatments (2013) 

Standards (DKK) DRG-0609 DRG-0610 

No. of treatments     

Acute 15% (85)  15% (85)  

Elective 85% (480)  85% (480)  

     

Non-financial measures (total quantity per treatment) 

Bed-days 9.8 days = 13.7x15% + 9.2x85% 8.1 days = 12.3x15% + 7.3x85% 

Surgery & Anesthetics 1.8 services = 2.3x15% + 1.7x85% 1.7 services = 2.1x15% + 1.5x85% 

Occupational therapy 0.4 services = 1.9x15% + 0.1x85% 0.2 services = 1.0x15% + 0x85% 

Physiotherapy 1.8 services = 6.5x15% + 1.0x85% 0.8 services = 3.3x15% + 0.3x85% 

Clinical biochemistry 56.3 services = 154x15% + 39x85% 40.9 services = 125x15% + 26x85% 

Clinical microbiology 0.6 services = 2.3x15% + 0.3x85% 0.5 services = 1.8x15% + 0.3x85% 

Pathology 0.9 services = 0.9x15% + 0.9x85% 0.8 services = 1.0x15% + 0.8x85% 

Radiology 1.3 services = 4.3x15% + 0.7x85% 0.6 services = 3.1x15% + 0.5x85% 

Blood transfer 2.4 services = 4.2x15% + 2.1x85% 2.4 services = 4.2x15% + 2.1x85% 

     

                                                           
88

 Interview; C. Lund & N. Foss 



Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

62 
 

Financial measures  
(variable costs) 

DMMOH per 
treatment 

DL per treatment DMMOH per 
treatment 

DL per treatment 

Bed-days 3,426.50 27,314.00 2,842.50 21,049.00 

Surgery & Anesthetics 2,344.00 18,681.50 2,037.00 16,154.00 

Occupational therapy 11.50 100.50 12.50 110.00 

Physiotherapy 27.00 377.50 7.50 145.00 

Clinical biochemistry 562.50 562.50 408.50 638.00 

Clinical microbiology 293.50 386.50 312.00 409.00 

Pathology 4,846.00 11,412.00 3,912.00 9,225.50 

Radiology 68.50 731.00 53.50 504.00 

Blood transfer 1,152.00 66.15 1,104.50 48.50 

 

7.2.2. Calculation of standard variances 

The standards will be used to make a variance analysis, where the differences between the standard 

and the actual activity and costs will be calculated using the following methods: 

o Price variance = (Actual Quantity x Actual Price) – (Actual Quantity x Standard Price) 

o Quantity variance = (AQ x Standard Price) – (Standard Quantity x SP) 

o Total Variance = Price variance + Quantity variance 

The names of variances differ depending on the type of cost that is analyzed, i.e. price variance for 

direct materials is called rate or spending variance for respectively direct labour and manufacturing 

overhead and quantity variance is called efficiency variance as hours are used instead of quantity. 

However, the basic method of calculating the variances is the same. The terms, price and quantity 

variances, will be used to describe any variance regardless of the type of cost. 

The quantity variance represents the amounts of bed-days and services per treatment.  The price 

variance represents the cost per treatment in each cost center. The variance analysis is made on each 

cost center on a per treatment basis. The variances are calculated at a per-service or per-bed-day 

level in order to identify the standard variance per unit of input in each department. The variances 

presented in the first figure below are aggregated price and quantity variances for a single treatment 

within the DRG-0609 and -0610. The elaborate calculations of variances for each cost center can be 

found in Appendix 11.9. The second figure shows the variances for all the treatments performed in 

2013. 
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Figure 7.1: Variances per treatment (DKK) 
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Figure 7.2: Accumulated variances (millions, DKK) 

 

The variance analysis shows that elective treatments are commonly related to favorable variances, 
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The acute treatments have an overall negative impact on the performance, when the standards mix 

cost and activity from both treatment types. The negative impact escalates when the variances at a 

per treatment level are linked to the total amount of treatments and is only partially countered by the 

favorable variances from elective treatments. The favorable variances related to elective treatments 

are approx. 1/5 of the unfavorable variance values related to acute treatments. Given the distribution 

of patient types are almost equal within the case-DRGs, it must be assumed that acute treatments 

have a much higher negative impact on performance measurement than the elective treatments have 

a positive impact.  

 

7.2.3. Interpretation of the price and quantity variances 

Two variances have been selected in order to understand the importance of distinguishing between 

acute and elective treatments in performance measurement. They are the labor efficiency variances, 

which relate to the quantity variances in direct labor for both DRGs, and the labor rate variances, 

which relate to the price variances in direct labour for both DRGs89.  

 

7.2.3.1. The labor efficiency variance 

The labor efficiency variance (“LEV”) is given by the quantity variance in direct labour. LEV measures 

the ability to utilize labor in accordance with expectations. It is calculated that the acute treatments 

consume more labor hours and quantity of materials and overhead than budgeted, while the elective 

treatments consume less. The unfavorable LEVs for acute treatments relate to both DRGs and are the 

primary reasons for the unfavorable performance of DKK 2.85 and 2.47 mil. The unfavorable LEVs may 

also trigger unfavorable variances in DMMOH as the use of materials and overhead is  usually related 

to the amount of activity. The LEVs are mainly caused by the cost centers, bed-days and surgery and 

anesthetics, as shown in the following table: 

 

 

                                                           
89

 “What is variance analysis?” & “Standard Costing” (34) (27) (30) 



Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

66 
 

Table 7.6: Underlying causes for labor efficiency variance (in %) 

LEV Acute   Elective   

 

DRG-
0609 

DRG-
0610 

DRG-
0609 

DRG-
0610 

Bed-days 51% 49% 49% 45% 

Surgery & Anesthetics 24% 17% 26% 41% 

Occupational therapy 2% 2% 2% 2% 

Physiotherapy 5% 2% 4% 2% 

Clinical biochemistry 5% 6% 4% 5% 

Clinical microbiology 5% 5% 5% 4% 

Pathology 0% 10% 0% 0% 

Radiology 8% 9% 9% 2% 

Blood transfer 0% 0% 0% 0% 

The LEVs are caused by the different requirements in bed-days and services. Additional activities such 

as longer recovery and surgery time for acute treatments create the unfavorable variances, while the 

opposite is the case for elective treatments. In relation to the fraction method the unfavorable LEVs 

support a conclusion of inefficiency and most likely demands for a more simplified cycle of care, a 

reduction in recovery time, an increasing amount of automation and altering the work flow, etc. The 

conclusion is furthermore expressed in a lower productivity level for acute hospitals because the 

standards primarily rely on costs and activity related to elective patients. It also shows elective 

hospitals being more productive, than is actually the case, because the standard is influenced by the 

acute treatments of which they only have a small amount.  

In order to identify true efficiency levels in labor it is necessary to measure the hospitals on 

parameters that reflect the different activity requirements for acute and elective treatments. 

Otherwise, the performance measurement system will provide incorrect information about efficiency. 

 

7.2.3.2. The labor rate variance 

The labor rate variance (“LRV”) is given by the price variance in direct labor and measures the wages 

and prices for each given activity, i.e. bed-days or services. We experience unfavorable LRVs of DKK 

0.25-0.4 mil. related to elective treatments, while the acute treatments are related to a much higher 
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favorable LRVs of DKK 1.06-1.24 mil. The unfavorable LRVs suggest the hospital is paying too much in 

wages for elective treatments and a lot less on acute treatments. The causes for the LRVs are given by 

the following table: 

Table 7.7: Underlying causes for labor rate variance (in %) 

LRV Acute   Elective   

 

DRG-0609 DRG-0610 
DRG-
0609 

DRG-
0610 

Bed-days 0% 7% 2% 11% 

Surgery & Anesthetics 39% 50% 42% 83% 

Occupational therapy -1% 0% 0% 0% 

Physiotherapy -2% -1% -2% 0% 

Clinical biochemistry 0% -7% 0% -5% 

Clinical microbiology -3% 1% -3% 0% 

Pathology 68% 43% 59% 17% 

Radiology -1% 7% 2% -5% 

Blood transfer 0% 0% 0% 0% 

The table shows that activities related to surgery and anesthetics and pathology are the main causes 

for favorable LRVs for acute treatments. It has been noted in relation to cost structures that work in 

pathology is more comprehensive in relation to elective treatments and that the initial hours of 

surgery are more expensive.  In relation to these areas the treatments are not very comparable. 

The unfavorable LRVs may suggest the elective treatments require a certain kind of doctors, nurses or 

laboratory technicians who require a higher pay rate. On the other hand, it could be, the additional 

staff required for the acute treatments is less skilled and therefore paid less. The pay premiums 

concern shift differentials or overtime payment. It could also be an error in the calculation so values in 

variances are obscured by the different amount of bed-days and services which has an impact on the 

calculation of average cost per activity, given they are allocated per patient. 

It should be noted that overhead costs related to the emergency staff are not included in the 

calculations as they are not assigned to the individual treatment. Therefore, it can be assumed that 

the LRV for acute treatments are in fact lower than indicated in the figures, if we were to allocate the 

manufacturing costs for this extra cost center which only relates to acute patients.  
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The conclusion related to LRV is that wages may differentiate between treatment types or that wages 

related to elective treatments are too high. On the other hand, the amount of services could also 

obscure the perception. The performance measurement must include details on the job requirements 

which could explain whether or not improvements could be conveyed from one type of treatments to 

another.  

 

7.2.4. Sub-conclusion 

The variance analysis shows the differences in cost and activities have a pivotal effect on the 

perceived performance evaluation. It is therefore important to make distinctions between acute and 

elective treatments in the current system by including more details. The analysis provides the tools to 

provide disaggregation to the fraction method and identify the areas that have the biggest impact on 

productivity.  

The analysis of direct, variable expenses has taken the step further than just identifying a cost 

difference. It shows the consequences for a hospital when the portion of acute patients increase in a 

“market”, where the price and cost are calculated as a national average. The use of the common DRG-

rates for performance evaluation does not match the production at the hospitals which results in 

over- or undervaluation of the hospital’s productivity.  

The accumulated variances in each DRG indicate underperformance due to inefficiency in direct 

expenses. If we assume this relationship is somewhat applicable to other DRGs we will observe a 

consistent underperformance which affects the overall productivity measures of the hospital. The 

problem has a positive correlation to the change in patient distribution, where the acute treatments 

have bigger influence on productivity values than elective treatments.  

The LEVs are the single most determining factor on performance between acute and elective 

treatments. It also causes a significant distortion in productivity levels for specialized hospitals 

because activity requirements for acute treatments are higher than the requirements for the elective 

treatments. The lack of distinction in treatment types provides incorrect performance measurements 
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for further decision making. In addition to this the LRVs suggest the performance measurement 

system includes a distinction in the job requirements in order to evaluate over- or underpayment for 

the treatments.   
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8. Discussion  

This section will discuss proposed solutions on a twofold problem that has been identified in the 

analysis. The first problem is emphasized by the CVP-analysis and concerns the cost difference 

between acute and elective treatments, while the second problem is emphasized by the variance 

analysis and concerns the performance management system.  

The cost differences in direct, variable costs have been the focus of the analyses. They are 

represented by differences in the contribution margin ratios of approx. 15%, which results in the 

following consequences:  

1. A relatively larger portion of acute treatments makes it more difficult to maintain a budget 

with incremental budgeting. 

2. An acute hospital has fewer funds to cover fixed and overhead expenses compared to the 

elective hospital.  

3. The budget of the acute hospital is incorrectly depending on the volume of treatments.  

4. A hospital with a high or increasing number of acute patients will generally find it more 

difficult to meet annual productivity requirements. 

It is anticipated that neither the DRG-system nor the fraction method should be completely discarded 

as the implementation cost will be too big and the work too comprehensive. It is furthermore 

assumed that adjustments to the current system will be preferred by the users of the system rather 

than undergo major changes90. Therefore adjustments will be made to the existing system and take 

the form of a transfer pricing system and a standard cost system91. The transfer pricing system will 

adjust the problem of cost differences while the standard cost system will elaborate the performance 

management system depicted in the following goals: 
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 “Why do employees resist change?” (23) 
91
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Transfer pricing: 

o Economic structure must take account for natural differences in direct costs and treatment 

volume caused by specialization. 

Standard cost system 

o Multi-dimensional performance measures; 

o Productivity measure less dependent on volume; 

o Higher accuracy through disaggregated performance measures;  

o Easier to identify value creation and best practices; 

o Better coherency between local effort allocation and overall goals; 

o More policy-oriented; 

o Better comparability and transparency on department and treatment levels; 

o Different performance measures related to specialization and treatment types. 

The implementation of a transfer pricing system is proposed in order to correct for the inadequate 

budget measures that result from not taking account for direct, variable cost differences between 

treatments. The development of a standard cost system will include flexible budgeting and 

performance reporting and be proposed in order to bring details and transparency to the existing 

performance management system. 

The purpose of the adjustments is to create a better foundation for decision making. The systems 

help to measure performance better as well as enable accurate comparisons of actual and planned 

performance across the hospital sector. They are supposed to help in identifying, understanding and 

prioritizing the elements that are subjects for improvement. 

It is a criterion for the adjustments that they are neither mutually exclusive nor interdependent.  It 

must be possible to implement any of the suggestions in combination or individually and still be 

capable of providing value to the hospital sector. Furthermore, the adjustments must be relatively 

easy to implement and not create radical disruptions to the existing procedures. It is important to 
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keep in mind that the issues at hand concern the control and allocation of resources and how the 

systems best reflects the reality.  

 

8.1. Transfer Pricing  

In order to understand the purpose of and choice of a transfer price system92 it is necessary describe 

the problems related to the current cost management system and the constraints for changing it. It 

will be followed by an estimation of the transfer price and possibilities for implementation. Finally, 

the proposed adjustment will be evaluated. 

 

8.1.1. The problem and constraints of the current cost management system 

Differences in direct costs have been identified in the analysis. The acute hospitals have as a result of 

the higher direct costs a lower contribution margin compared to the elective hospitals. The acute 

hospitals are subject to resource constraints related to higher use of labour and materials per acute 

patient which becomes a problem when the DRG-system – the basis of allocating activity-based funds 

– uses volume as a cost driver. 

The challenge is to create a payment system that promotes activity and at the same time comply with 

the budget guidelines. The region has incentive to maintain a reimbursement system that copes with 

the measures of activity calculated in DRG-prices. It is difficult for the region to organize its payment 

differently than activity-based financing on basis of DRG-rates, because the inclusion or pursuance of 

other goals may result in a reduced income or less valid budget deficits. The guidelines have been 

sharpened with the budget law of 201493 which include fixed nominal expense budgets for a four year 

period, sanctions if the expense budget is exceeded, and implements limitations for transactions 

between years with overspending and less spending. The budget law ensures smaller deviations from 

the expense budget and strict control by the regions. 

                                                           
92

 “Transfer Pricing Methods. OECD Transfer Pricing Guidelines”, “OECD Transfer Pricing Guidelines for Multinational 
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8.1.2. The solution offered by the transfer pricing system  

Transfer pricing94 is “A monetary value that represents the transfer of service and goods leaving one 

department and entering the next”95. It represents a notional transfer price, where an internal or 

external divisional trade is made.  The treatment is defined as the traded “service” and the 

“departments” are identified as the hospitals that perform a specific amount of acute and elective 

treatments. The choice of method is inspired by the patient transfers that are otherwise interchanged 

in the hospital sector and interregional funding.  

It has been identified in the analysis that budgets must be adjusted in order to reflect the cost 

difference between acute and elective treatments. The goal is to compensate the AHs for the more 

expensive treatments and the compensation must be found in the allocation of resources to EHs. The 

essence of the concept is that the money should follow the patients and in that sense patients have 

been “transferred” to AHs with the specialization of hospitals.  

The transfer pricing avoids creating fundamental changes in the general reimbursement system but 

should be viewed as a complementing feature. It directly solves the isolated problem which exists at 

the hospital level, not the regional or state level. It becomes a matter of splitting the “profits” of the 

EHs, caused by the smaller amount of acute patients, with the AHs that have taken over the activities. 

Transfer pricing will have an influence on the allocation of resources to each hospital and thereby on 

their budgets, where the AHs will receive more and the EHs will receive less96. 

Transfer pricing within organizations include determining the costs of services provided by one unit to 

another, establishing and manipulating incentives, and measuring the performance of responsibility 

centers. Transfer pricing involves decentralization and formation of means for measurement and 

reporting of the costs of services provided between centers where organizations are structured to 

take advantage of specialized knowledge, locational conditions and other factors97.   

                                                           
94

 “Transfer Pricing Methods. OECD Transfer Pricing Guidelines”, “OECD Transfer Pricing Guidelines for Multinational 
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8.1.3. Setting the transfer price  

The first step in setting the transfer price is by an approach using the variable cost as transfer price 

followed by a negotiation between the hospital managers. An approach called “variable cost plus 

lump sum”98. The difference in direct, variable cost is thereby used to estimate a base transfer price 

which is then refined through dialogue. The size of the periodic transfer would be linked to the 

amount of treatments transferred and the negotiations will allow corrections based on other 

information, e.g. fixed costs and volume constraints. The approach tries to preserve the economic 

information inherent in the variable costs while permitting fair budgetary frameworks and better 

performance evaluation99. 

8.1.3.1. Variable cost as transfer price 

The approach does only take account for the additional direct, variable costs related to an acute 

treatment. The transfer price is 14-15% and based on the analysis. The transfer price is equal to the 

difference in contribution margin between acute and elective treatments at the AH. The difference 

represents the incremental cost for an acute treatment compared to an elective treatment and the 

avoidable cost for the EH per acute treatment transferred to an AH. The transfer price can be 

generally estimated to 15% of the DRG-rate or computed for each individual DRG. The EH must then 

pay the AH the specified transfer price for each acute patient transferred. 

Figure 8.1: Transfer price is determined by difference in contribution margin multiplied by the number of treatments 
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The transfer price could be more elaborate by setting a per service rate on direct labour and direct 

materials and manufacturing overhead100. The separate standards calculated in the variance analysis 

can be used for determining such rates. They would represent time and material components and 

make it possible to determine the transfer price at department level. This proposal is more 

comprehensive but could also make it possible to allocate funds based on specific parameters such as 

bed-days, square meters or service hours. Other variable elements could be included in the transfer 

price as well. 

The amount of transferred treatments can be estimated by identifying the patients treated. The 

hospitals already gather information on DRG and social security number for the individual patient – 

and the combined information can be used to determine which hospital the patient is related to. A 

method which already exists when the hospital budgets are adjusted for expenses related to 

excessively costly implants and medicine101. Each hospital was providing services to a specific area 

and specific DRGs prior to the structural agreement of 2007. The hospital’s responsibility area prior to 

the structural agreement can be used to identify the related acute patients, or another approach 

could be used for selecting a proper area.  

8.1.3.2. Negotiation 

In the negotiations102 the hospital managers must agree upon a final transfer price with an offset in 

the estimation based on direct, variable costs. The estimated transfer price is enclosed with 

uncertainty given the different categories of cost which may move it up or down. Furthermore, 

negotiations preserve the autonomy of the divisions and are consistent with the spirit of 

decentralization. It makes it possible to include the managers’ tacit knowledge about potential costs 

and benefits of the transfer.  

The transfer price will normally be arranged within a range of acceptable transfer prices. The 

negotiation follows the economic transfer price rule, where the minimum is set by the AHs and the 
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maximum is set by the EHs. The limits are difficult to determine because many economic and 

organizational elements can be taken into consideration. However, the framework for the 

negotiations could be with the minimum transfer price estimated as the difference in contribution 

margins, as it represents the marginal cost per acute treatment. The loss related to patient volume 

and fixed cost are however not included. At the same time, the EHs may argue that cost reducing 

elements such as economies of scale and scope must be taken into consideration as well. 

The negotiations should include a meeting agenda which includes the elements that may have effect 

on the transfer price. Although the transfer price initially will be based on loose estimates, it will be 

possible to make detailed analyses of the highlighted cost elements in order to continuously improve 

the accuracy of the transfer price. 

 

8.1.4. Implementation of transfer prices 

The practical implementation of the transfer pricing system will be an adjustment to the existing 

accounting records of the annual financial statements. The records are expressed in schemes, “Skema 

1-7”, where adjustments are made to the operational expenses at both the hospital and regional 

levels103. The adjusted operational expenses include the costs incurred by the somatic patients and 

used for determining the DRG-rates and creating better comparability between hospitals. Scheme 1-3 

represent the net operating expenses at the hospital and regional levels and contain common and 

separate measures for salary, purchases, services, grants and transfers, financial expenses, internal 

expenses, and income.  

The transfer pricing should be included in the schemes and the adjustments of operational expenses. 

It is suggested that adjustments are made in Scheme 1, which refer to the income statements of the 

hospitals. The responsibility would then fall under the regional administration and the control will 

remain centralized. Each hospital should then carry a separate entry which represents the incomes 

and expenses related to “transferring” acute patients. 
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Figure 8.2: Accumulated transfer price implemented in the appendix for adjusted operating expenses, Skema 1-3 

 

8.1.5. Evaluation of the transfer pricing system  

The change in resource allocation through transfer pricing creates a more adequate balance between 

input and output at the hospitals and, as a result of this, an improved measurement of productivity 

under the fraction method. The method has the advantage of being simple and isolating the problem 

and solution to only concern the cost difference between acute and elective treatments.  

Transfer pricing is an independent adjustment to the individual hospital budgets and is not tied to 

either the fixed framework or the flexible rate budgeting systems. The change equates other 

adjustments to the expense budgets which have been implemented in order to take account for the 

other expenses at the hospitals, incl. long-term patients who are tied to an additional bed-day rate. 

The purpose is to create more accurate productivity measures and similarity between hospitals. 

Furthermore, the adjusted expenses inspire to inspection of registrations for increased uniformity and 

data quality104.  

The use of variable cost as transfer price was chosen among several approaches105. The approach of 

choice has the advantages that direct, variable costs constitute a considerable amount of the total 

treatment cost. Hereto, it was valued for its relatively easy implementation and small impact on the 

already complex financing system which dominates the hospital sector. It is easy to understand and to 

use if the calculations are made simple. Other approaches use uncontrolled transactions in the open 

market as basis for estimation, but it has not been possible to identify comparable services or 
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organizations. The transfer price method has the abilities to be a long-term solution and easily 

adjustable. It can be applied universally to all different hospital types and DRGs, given the underlying 

analyses have been made. Transfer pricing follows the assumed correlation between operational 

expenses and activity which is present in the existing reimbursement and performance measurement 

systems. In addition to this, the method influences performance evaluation, decision making and 

motivation in the organization by its effect on reported profitability106.   

The approach for setting the transfer price is however related to certain drawbacks. The AH will make 

a loss as its fixed costs cannot be covered by only including the variable costs. AH is condemned to 

making losses while EH is not charged enough to cover all costs of acute treatments. This effect can 

also distort investment decisions made in each hospital107.  

The methods do not solve the problem of distorted performance measurement and assumed 

demotivation. The cost-based transfer prices don’t normally provide incentives to control costs but a 

tendency for sub-optimization. There is little incentive for AHs to be efficient if all marginal costs are 

covered by the EHs and all inefficiencies are passed on. However, the AHs also have their own acute 

patients and not only transferred patients. More importantly, the use of standard costs rather than 

actual costs for transfer prices may overcome this problem.  

If efficiencies are made in the different types of hospitals and change the cost difference between the 

acute and elective treatments, it is important to identify what kind of cost efficiency is made and 

which type of hospitals should benefit from it. The usage of standards ensures that efficiencies and 

inefficiencies stay within the divisions responsible for them. 

The system requires regularly estimations of the difference in acute and elective treatments for all 

DRGs. The improved data in the hospital sector makes it easier to implement algorithms in the 

distribution accounts for calculating the cost differences. However, it will require more administrative 

work and higher cost to implement and maintain a transfer pricing system108. 
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It applies to the figures in the analysis that not everything has been accounted for. Accurate transfer 

pricing requires inclusion of all performing functions, risks assumed, assets used and market 

conditions109. The calculations can be expanded to include other factors determining the cost of acute 

treatments. Although, the transfer price, as presented, preserves divisional autonomy, is fair for the 

purpose of performance evaluation, provides more transparent profitability, and encourages divisions 

to make decisions which maximize the regional profitability – all of which characterize the “good 

transfer price”110.      

The managers can take account for some of the missing factors in the negotiation process. However, 

not all managers understand their own business and are co-operative. It will potentially make the 

negotiations break down, even if it will be in the best interest of the parties to reach an agreement. 

The unwillingness to negotiate can be caused by the ways managers are evaluated against each other. 

These obstacles for negotiation can be overcome by implementing past performance and adequate 

benchmarks in the performance evaluation which will be further elaborated in the next section.  

 

8.1.6. Sub-conclusion 

The transfer pricing system is possible to implement as a continuation of the existing cost 

management system and still remain an independent component. It only concerns the apparent 

problem of cost differences between acute and elective treatments and has minimal side effects. The 

transfer price is derived from existing cost and patient data in the distribution accounts.  

The transfer price is defined as a combination of analyzed differences in direct, variable cost and 

negotiation. The base transfer price is estimated to be 15% of the DRG-rate which equals the 

difference in contribution margins between acute and elective treatments. Negotiations between 

hospital managers will then be used to refine the transfer price with a lump sum that includes other 

economic and organizational elements. The transfer pricing should be presented as a separate post in 

the accounting records to the financial statement. 
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The advantages of the transfer price system are its improvement of the productivity measurement 

and its relatively easy implementation and adjustments for long-term and universal use. The approach 

for setting the transfer price takes account for a considerable amount of the cost difference and 

supports the dominant assumption of correlation between operational expenses and activity. 

The disadvantages of the transfer price system are that the variable costs may not be a sufficient 

indicator of the entire cost difference, and the negotiations may not be sufficient to adjust for it. 

Another problem may be the lack of incentive to control costs as inefficiencies can be passed on and 

difficult to properly identify. The use of standard costs will supposedly minimize this risk. The 

administrative costs will initially increase but it is assumed that large parts of the transfer price system 

can be automated. 

 

8.2. Standard cost system 

It is suggested that a standard cost system, including flexible budgeting and performance reporting, 

should be implemented in order to meet the limitations of the existing performance management 

system. Flexible budgets should be implemented at department level and form the foundation for 

performance reporting in order to create transparency and details to the performance evaluation.  

A flexible budget is a type of budget that is designed to cover a range of activity and that can be used 

to develop budgeted costs at any point within that range. The flexible budget shows differentiation in 

variable costs with the level of activity while maintaining fixed costs. When a flexible budget is used in 

performance evaluation, actual costs are compared to what costs should have been for the actual 

level of activity. The standard cost variances will then be reported in a performance report, which 

shows the correlations between standard variances at the individual treatment level and overall cost 

variances for the hospital.   
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8.2.1. Flexible budgeting 

The departments currently have a mix of budgeting types and some of them are related to the level of 

activity, e.g. SD. However, none of them reflect the differences in treatment types. A model inspired 

by the flexible budgeting method will use the number of acute and elective treatments as the activity 

base, and the related standards will be the diverse cost elements identified in the analysis. 

The flexible budget will contain two separate categories for variable costs that refer to either acute or 

elective treatments. Each of these rows is related to the cost formula identified in the analysis. The 

cost formulas depict separate standards for each type of treatment and standards for price and 

quantity will vary. The variable cost will then change proportionately with the distribution of 

treatments types. The performance evaluation of the departments and hospitals is neither affected by 

the high or low level of acute patients as performance will depend on its relativeness to the 

standards. The following figure shows an example of the flexible budget layout: 

Figure 8.3: Layout for flexible budget for a particular treatment (DRG-0609 as example) 

Variable cost  

(DRG-0609) 

(1) Actual cost 
per treatment  
(AQ x AP) 

(2) Budget based 
on actual quantity  
(AQ x SP) 

(3) Budget based on 
standard quantity  
(SQ x SP) 

Total 
variance  
(1) - (3) 
 

Price 
variance  
(1) – (2) 

Quantity 
variance 
(2) – (3) 

Acute treatments 

      

DL       

DMMOH       

       

Elective treatments 

      

DL       

DMMOH       

       

 

The second column contains the actual cost incurred and can be computed at the end of the 

budgeting period. In the following columns standards are being used which can be derived from 

previous years’ performance or benchmarking towards best practices. In the event it is derived from 

previous years, it can be calculated by the same regression approach used in the analysis for standard 

setting. It is then possible to estimate separate standards for acute and elective treatments in each 
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department and treatment. The standards are presented in both price (i.e. salary and cost of utensils) 

and quantity (i.e. service hours and bed-days) for direct labour and direct materials and 

manufacturing overhead which is necessary for developing a performance report.  

In the third and fourth columns include a mix of actual and budgeted standards. It should be noted 

that the formulas enclosed in the columns refer to the variance analysis and the calculations 

performed. In combination with the actual cost incurred they provide the manager with the same 

price and quantity variances which was also identified in the variance analysis. The variances are 

applied to each type of treatment and can be used to identify and isolate inefficiencies instead of 

mixing them together. 

 

8.2.2. Performance Report 

The flexible budgets on the treatment or department level provide the information for a performance 

report. The performance report contains comparisons of actual and budgeted data, i.e. variances, and 

is usually present in a standard cost system to communicate variance data to the management. The 

performance reports starts at the bottom, preferably at the individual DRG, and build upwards with 

managers at each level receiving information on their own and lower levels’ performance. The 

variance information flows upward through the different responsibility centers until the regional 

director receives a summary of all the activities in the hospitals. Variances in the particular treatment 

will cause variances in the respective departments which will then be passed upwards to the top 

management. The coherency is illustrated by the following figure: 
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Figure 8.4: Flexible budget in relation to performance report 

 

The advantage of the performance report is that the overall performance of the hospital can be 

related to the operational level, and vice versa. The change in the existing fraction method for overall 

performance will be, that production value will refer to the accumulated standards estimated in the 

flexible budgets. The cost will continue to be the actual cost incurred.  

An approach called management by exception111 uses the performance report and variance analysis 

to identify and prioritize those parts of the operations that does not conform to the budgeted 

standards. The significance of a variance can be evaluated on its actual size or its size relative to the 

amount of spending. Through statistical control it is possible to monitor variances and sort out 

abnormal fluctuations from common periodical fluctuations. Variances are then compared over time 
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and the standard deviation of the variances provides a range of “normal level of fluctuations”. Those 

fluctuations that are, for example, more than one standard deviation from zero will be the variances 

subject to further investigation.  

The values required for the flexible budgeting and performance reporting are already present in the 

distribution accounts and just have to be extracted. The analytical approaches which have been used 

in this project provide the necessary information for the standard cost system and it can be 

automated with a set of algorithms. It will be possible to apply the system on other DRGs as well, 

given the same information is provided.   

 

8.2.3. Evaluation of the standard cost system 

The overall performance measurement of productivity is not necessary to change but it becomes 

more elaborate with the underlying performance measures and target setting. Standards are 

developed for both acute and elective treatments within each DRG, and the departments must aim at 

meeting the standards or improving them. In case the department performs better than the standard, 

it will be the best practice and work as benchmarking for comparable hospitals. 

The underlying performance measures ensure the calculation of cost and production value take the 

distinction in treatment types into account. They aim to increase the correctness of the productivity 

components as well as the transparency and coherency in the performance management system.  

The existing performance management system will together with the proposed adjustments be 

evaluated on four design choices that elaborate on the dimensions of performance in which 

performance is measured. The design choices include diversity, aggregation, discretion, and 

comparison.  
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8.2.3.1. Diversity 

Diversity is the number of aspects of the agent’s performance that is included in the performance 

measurement system. It is valued at a scale from one-dimensional to multi-dimensional112. Diversity 

elaborate on the standard cost system’s ability to include more dimensions in the performance 

evaluation and move it away from being volume-based. 

1. Productivity becomes multi-dimensional and less dependent on volume 

The fraction method measures productivity by input and output given in financial measures, i.e. cost 

and production value. It results in a very simple evaluation of performance which is easy to measure 

and makes value creation easy understandable for the principals.  

The fraction method is however limited to only reflect general values of activity and cost. The 

simplicity contradicts with the information principle113 in which it does not provide sufficient 

information to reflect the real effort of the particular hospital. The information embedded in 

treatment cost and production value measured in DRG-rates is not very informative about the actual 

operations and the underlying functions throughout the hospital. Even though overall values are 

necessary for decision making it is also important to understand the underlying relations in the 

operations. 

The evaluation of productivity, i.e. output and outcome, is determined by input expressed in 

treatments and their DRG-classification. It was highlighted in the analysis that hospitals with a 

majority of elective treatments have capacity in excel for treating more patients. In addition to this 

the cost per treatment is lower, and the combination will automatically increase the productivity 

levels expressed by the fraction method. It brings us to another issue of inadequate average costs, 

which is the foundation for the fraction method. The analysis proves that acute treatments are 

consistently more expensive than elective treatments. It directly influences the productivity levels and 

performance evaluation – expressed by the variance analysis – although it is out of the acute hospitals 
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control which treatments are allocated to them. It results in a distortion in the performance 

management system. The employees at the acute hospital can produce just as much as employees at 

the elective hospital but due to the difference in patient types the productivity level appears relatively 

smaller.  

It demands a more diverse approach to performance management, which disclose the value creating 

factors expressed by activity and related rates, i.e. quantity and price variances. The departments will 

be measured on multiple dimensions including both financial and non-financial performance 

measures. It becomes transparent what constitutes the cost and the departments can adjust on 

different elements in order to achieve the overall targets. The productivity levels also become less 

dependent on volume as the performance measures are based on standards for the individual 

treatment. 

 

8.2.3.2. Aggregation 

Aggregation is the number of performing units or level of underlying dimensions included in the 

performance measure. It is valued at a scale from individual to collective measurements114. The level 

of aggregation has effects on which organizational level is in focus for performance evaluation and 

value creation. The disaggregation reveals the underlying operations that constitute the overall goals 

of cost and production value and enables better policy-creation and decision making at the 

department and treatment levels. The steps for disaggregating the performance measures evidently 

improve transparency and the comparability of multiple levels and operations in the hospital sector. 

2. Better accuracy in evaluation of performance at department and treatment level  

3. Easier to identify value creation and best practices 

4. Better coherency between local effort allocation and overall goals 

5. Increased policy-orientation 

6. Better transparency and comparability 
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The fraction method measures performance by the total cost and production value for the hospital. It 

means the level of collectivity and aggregation is high because the performance measure includes a 

large number of departments and employees and only a single overall financial ratio. The high level of 

aggregation may reduce manipulation for managers and employees as well as stimulate cooperation 

and team-spirit throughout the hospital. Furthermore, it evaluates the entire hospital as one whole 

unit which automatically internalizes all in-house externalities.  

On the other hand we experience a misrepresentation of the performance at the acute hospitals. The 

communication of value-creating tasks, activities and goals is not embedded in the fraction method, 

and instead the performance is influenced by the centralized distribution of treatments.  

The disaggregation is argued for by Fox in his description of Simpson’s paradox, which shows an 

inconsistency between the aggregated and disaggregated productivity115. He states, the aggregated 

productivity value is suitable for a private company who can individually select the products to invest 

in and the optimal production mix together with price setting. Public hospitals, however, do not have 

the same opportunity to choose the relative effort levels in various activities and have little control 

over the type of patients they treat. The point is, that hospitals cannot choose how much activity they 

have in each of the DRGs. It can be that some hospitals have a good productivity index because they 

receive a patient mix with a high volume of DRGs related to a relatively high rate. Therefore 

disaggregated results would give a more accurate picture of relative efficiency.  

It may very well reduce the incentive intensity116 when the employees at the acute hospitals do not 

receive the same marginal gains by increased performance. The result of incremental budgeting and 

the annual productivity requirements is, that the acute hospitals must achieve reduced cost or higher 

activity on treatments that generally cost more and take longer. It is, however, not apparent in highly 

aggregated performance evaluation. 
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In order to solve this problem, performance measures should be disaggregated to the individual 

department and DRG which are the underlying determinants for performance levels. It has been 

possible to relate differences in cost and activity to a specific department which creates the 

opportunity to identify value-creating goals at an operational level. New performance measures will 

then become the standards or extracted variances. 

The change also creates better comparability and makes it possible to identify more specific best 

practices and create policies for value creation. It is mentioned by B. Olesen, that the productivity 

analyses need more depth and supplemented by disaggregated parts which, for example, emphasize 

quality indicators or performance goals on the department, specialty or DRG areas117. Measures at 

specific area of activity are necessary for comparison across hospitals, and the analysis must relate 

activity to the respective resources. It also makes it easier to identify acceptable and unacceptable 

activity levels throughout the organization. Performance analyses based on indicators on quality and 

cost effectiveness on just specific treatments would help benchmarking towards best practice for all 

organizational units as well as monitor the development of best practice over time118. It is further 

noted, the documentation of data is continuously improving and more consistent with the 

development of some indicators. It creates opportunities for using the data to a broader extent.  

The benchmarking of best practices and policy making will then be based on quantity and price 

standards for a specific DRG and treatment type within each department. In compliance with the 

controllability principle119 it will reduce the uncontrollable factors that currently influence the 

hospital’s performance evaluation. Instead, all hospitals are measured at the same terms. The 

benchmarking and comparisons become less distorted and possible to narrow down to a specific 

entity. Policy making and benchmarking inspire to kaizen costing120, where reduction in cost is 

achieved through continuous improvements that reduce waste and increase efficiency. In a 

managerial point of view, it provides a better overview of the utilization of resources and how they 
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are best managed. The transparency and coherency provided by disaggregation can in this way 

improve decision making. 

 

8.2.3.3. Discretion  

Discretion is the weight of a supervisor’s subjective assessment in the performance evaluation. It is 

measured at a scale from objective to subjective121.  

The objective performance measures are also dominant in the standard cost system. Subjective 

performance measures are related to certain limitations when performance should be compared and 

form best practices across hospitals. One of the advantages of including more subjectivity would be to 

take account for the tacit knowledge that department managers possess. It could unveil some of the 

hidden complexities that are present in some treatments and departments. The subjective 

performance measures must however be evaluated on their disadvantages, incl. different forms of 

biases and lack of common understanding, which can problematize coordination and centralized 

control. 

 

8.2.3.4. Comparison 

Comparison is to compare an individual unit’s performance with other performing units’ 

performance. It is measured at a scale from absolute to relative122. The existing performance 

measures are centrally planned ex ante and considered to be fairly relative. All hospitals are currently 

evaluated on the basis of a nationwide average of the treatment cost and their own performance in 

relation to other hospitals. However, the relativeness does not take account for the size or 

specialization of the hospital. 

1. Detailed relativeness in performance measures 

The problem regarding hospital size is emphasized by O.B. Olesen who highlights an implied 

assumption of constant return of scale in the current performance managment system, where the 
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“best practice frontier” is linear123. The frontier appears as all the up and down scaling of the most 

productive hospitals and depend upon them regardless of their size. He proposes the use of Data 

Envelopment Analysis124 to set the frontier, where the assumption of constant return of scale is 

reduced and the ratios between production value and costs become relative. The evaluation of the 

unproductive hospital’s cost is then compared to the best related hospitals. The result is a more 

precise ratio of the appropriate level of cost for the level of production value. 

It is the aim of the proposed adjustment to take account for the distinction in treatments and 

specialization of hospitals rather than size. The performance of hospitals should continue to be 

compared but the relative performance measures should be based on separate standards for the type 

of treatments, which has already been mentioned in the previous sections, ref. Aggregation.  

In relation to this, the performance report introduces the possibility of a bottom-up approach for 

setting the performance standards. The performance report shows the interrelations between the 

different performance measures and by including the treatment level it must distinguish in the 

different standards for prices and quantities. When a separation in costs and activities has been made 

in relation to the specific type of treatment it will be possible to make relative comparisons on price 

and quantity variances for all types of hospitals. The hospitals can at the same time identify best 

practices at specific types of DRGs and have a more precise base for knowledge sharing. The 

performance requirement can also be at a lower operational level. 

 

8.2.4. Criticism 

The implementation of a standard cost system can be related to certain problems125. The problems 

have to do with the timeliness of reporting, the motivational factor and the interpretation and 

understanding of variances. 
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The information in the reports must be timely and frequent in order to be useful. Timeliness must 

even be valued higher than the precision of the reports. If the production department is focused on 

immediate feedback of problems for instant correction, the reporting of these variances can be too 

late to be useful.  

The variance reports should be used for positive reinforcement to employees. The management style 

related to the system tends to focus on the negative results but the results may not be used as a club. 

If morale is weakened, unfavorable variances may be covered up or precarious actions could be taken 

to achieve favorable variances. For instance, quality may suffer in order to meet expectations.  

Variances can have multiple meanings and in many cases be misunderstood. The managers must 

learn to interpret the information correctly and ensure emphasis is put on the variances that best 

describe the operations. For example, it may be the labour efficiency variance is not representative 

for the type of activities carried out in the test departments, because labour is a fixed amount and 

performance depends on the processing speed of machines. In addition to this, favorable and 

unfavorable variances can be equally bad indicators of performance. A favorable variance could mean 

the quality of a treatment has been decreased in order to meet financial goals. It also requires that 

changes in standards must be handled with care. The system is enclosed with a risk of relying too 

much on the variances and excluding other important objectives. It is therefore important the 

standard cost system is aligned with the newly implemented strategy for performance management, 

Fokus & Forenkling126. It has similarities to the balanced scorecard and includes a focus on improving 

quality, satisfaction and wellbeing.  

 

8.2.5. Sub-conclusion 

The standard cost system will include flexible budgeting and performance reports with a base in 

treatment level. The fraction method will remain but the production value is generated by the 

accumulated standards for each DRG.  
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The flexible budget will contain two separate categories for variable costs that refer to either acute or 

elective treatments. Each of these rows is related to individual standards. They are related to an 

activity base defined by the amount of the particular treatments. The variable costs will then change 

proportionately with the distribution of patient types and the performance evaluation of the 

departments and hospitals will be less affected by the level of acute patients.  

The performance reports are developed at the operational level, where they measure the standard 

variance of the individual DRG for both acute and elective treatments. It builds upwards and 

managers at each level receive information of their own and lower levels’ performance. The 

performance reports can then be used to identify significant cost variances that should be further 

investigated in order to achieve efficiencies.  

In terms of diversity, the departments will be measured on multiple dimensions including both 

financial and non-financial performance measures. It thereby becomes transparent what constitutes 

the cost. It opens the possibility for departments to adjust different elements in order to achieve the 

overall targets. The diversity in performance measures also makes the productivity levels less 

dependent on volume. 

A disaggregation of the performance evaluation will increase the number of organizational levels that 

are subject to evaluation. The disaggregation reveals the underlying operations that constitute the 

overall goals of cost and production value. It enables better policy-creation and decision making at 

the department and treatment levels. The steps for disaggregating the performance measures 

evidently improve transparency and the comparability of multiple levels and operations in the 

hospital sector. The underlying performance measures are linked to the overall targets and help in 

communicating value-creating tasks, activities and goals.  

The objectivity of performance measures is unchanged in order to maintain comparability across 

hospitals. The comparability will be improved by the separation in costs and activities measures 

between acute and elective treatment. The benchmarking of best practices and policy making will be 
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based on quantity and price standards for the specific DRGs and treatments types within each 

department. 

The standard cost system can be problematic if the proper use and understanding of the standard 

variances are not in place. It is therefore required that managers are trained before implementing the 

system alongside with the newly implemented performance target system.  
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9. Conclusion 

The paper has provided the necessary information and analytical framework to understand the nature 

and problem of acute and elective treatment costs. It has led to the proposal and evaluation of two 

methods that can solve the issue.  

Acute and elective treatments have significantly different cost structures which are not accounted for 

anywhere in the economic model of the hospital sector. It is caused mainly by differences in non-

financial measures. Acute treatments generally cost more because the length of stay is longer and 

other post-surgery activities generally require more services. The primary causes for the cost 

difference are activities related to bed-days and surgery and anesthetics. Thereto follows activities in 

pathology, clinical microbiology and radiology. 

The paper emphasizes on differences in direct, variable cost which account for a contribution margin 

that is 14-15% lower for acute treatments. The larger amount of acute treatments also has a negative 

effect on the production volume which affects the acute hospitals total income. An acute hospital will 

as a consequence find it more difficult to keep a budget compared to an elective hospital. In addition 

to this, the differences in cost and activities have a pivotal effect on the perceived performance 

evaluation. The performance of a hospital becomes distorted, and worse for an acute hospital, as a 

result of an aggregated performance measure based on a national average of treatment cost. The 

distorted performance evaluation tends to lead to incorrect conclusions about the efficiency. In 

general, it can be said, the lack of distinction in acute and elective treatments has a disrupting effect 

on budgeting and performance evaluation.  

Two methods have been proposed and evaluated in order to adjust for the inadequacies. The 

methods have been valued for their level of implementation difficulty and ability to approach the 

individual problem. The first method is a transfer pricing system which focuses on cost management 

and the allocation of resources. It works as an adjustment to the financial statements of the hospitals, 

where the elective hospitals pay the acute hospitals for a specific amount of patients. The method is 
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inspired from interregional funding. The transfer price will initially be based on the difference in 

direct, variable cost and afterwards refined through negotiation between hospital managers.  

The second method involves a standard cost system which includes flexible budgeting and 

performance reporting. The method aims at disaggregating the existing performance evaluation 

method in order to increase the transparency and comparability. The flexible budget will contain two 

separate categories for variable costs that refer to either acute or elective treatments. Each row is 

related to different standards and an activity base defined by the amount of either acute or elective 

treatments. The variable costs will then change proportionately with the distribution of patient types 

and the performance evaluation of the departments and hospitals will be less affected by the level of 

acute patients. The performance reports for each DRG at the operational level. They build upon the 

information created in the flexible budgets and measure the standard variance for both acute and 

elective treatments. It provides coherent performance measures across organizational levels and can 

be used to identify significant cost variances. The method will create a change to the production value 

in the fraction method, which must be generated by the accumulated standards for each DRG. 

The two methods reflect the difference in costs and performance management related to acute and 

elective treatments. They are evaluated to improve budgeting and performance management with a 

minimal amount of implementation cost and structural changes.  
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11. Appendices 

1. Interviews 

2. The hospital organization 

3. The organizational diagram of the hospital 

4. The DRG-system 

5. The collected database for settlement 

6. Illustration of the elective and acute treatment processes 

7. Elaborate description of the treatments processes 

8. Organ-functioning and its relation to costs 

9. Calculation of standards and variance analysis 

10. Identification of cost behavior through the least-squares regression method 

11. Distribution Accounts- see dropbox folder or write an email to allu09ab@cbs.student.dk, 

https://www.dropbox.com/sh/4pouyrchufll2o6/AAA1_hOC4cWWmFXbbhMNXA14a?dl=0 
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11.1. Interviews 

All interviews can be found as an audio file at Dropbox, “Thesis – Alexander Qvitzau Lund – Cost & 
Performance Management Analysis of the Danish Hospital Sector – October 2015”. Please follow the 
URL to get access or write an email to allu09ab@cbs.student.dk: 
https://www.dropbox.com/sh/4pouyrchufll2o6/AAA1_hOC4cWWmFXbbhMNXA14a?dl=0  
Please note the interviews from 2014 are made in relation to the project, Empirical Project. Cost 
Allocation at Hvidovre Hospital, and does not exist on audio file and the transcriptions are lost from Torben 
Mogensen and Claus Lund. Quotations and references are done with consent from both T. Mogensen and C. 
Lund which can be provided upon request. Furthermore, the audio file for the interview with Jakob Kjellberg 
has been lost, but the notes were written at the interview – his written consent can be provided upon request 
as well. 

The keynotes from the old and new interviews are given in the following (with same chronology as 
presented in the bibliography): 

10.1.1. Bjarke Højgaard, Financial Manager, Anesthesia and Intensive Care Unit Department (May 2014) 

12. Explanation of the data set ”Fordelingsregnskab” 
13. This is the explanation received regarding: 

 Tab. 1 
o Outlay of the organization 
o “M1-M3”: Not able to allocate. Indirect Costs only. Note, that labs are also indirect, but CPR-numbers make it 

possible to allocate directly to some degree, approx. 90%. 
o “Eksternt”: Costs that does not relate to DRG (e.g. extremely expensive equipment such as the MR-scanner), 

and is basically irrelevant for our analysis. 
o “Endeligt”: The costs directly linked to patients. Primarily direct costs but do also contain some elements of 

indirect costs.  
o “OmkTypeNummer”: How they calculate the costs in the end. The type of operation (e.g. ambulant which is 

probably closest to the “standard operation” etc.) – this is also where it could be possible to add a row or 
category called “emergency”. 

 Tab. 2 
o Cost centers (horizontal from column Q and forward) equal “OmkstedXXX” 
 Omksted29 – Surgery; Preparation/recovery/testing 
 Omksted30 – Surgery; Preparation/recovery/testing 
 (Omksted31) – Surgery; Preparation/recovery/testing 
 Omksted80 – Surgery; Operation 
 Omksted51 – Anaesthetics 
 Omksted84 – Labs; blood analysis  
 Omksted85 – Labs; blood analysis 
 Omksted86 – Labs; blood analysis 
 Omksted87 – Labs; x-ray 
 Omksted88 – Labs; x-ray  
o Allocation Pools (vertical from row 10 and downward) equal “Grupperingstekst” 
 For example the allocation is based on the amount of hours a doctor spend on operation. 

mailto:allu09ab@cbs.student.dk
https://www.dropbox.com/sh/4pouyrchufll2o6/AAA1_hOC4cWWmFXbbhMNXA14a?dl=0
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o Includes both fixed and variable costs. 

 Tab. 5 
o Extraordinary costs (irrelevant) 

 Tab. 8 
o Detailed overview of cost centers. 
o Direct and indirect costs 
o CPR-register connects costs across departments 
o DRG works more as a benchmark than an actual allocation tool.  

The distribution of funds by the state to the different regions is primarily based on traditional estimates (i.e. 
previous years) which amounts to approx. 95%, while funds distributed based on DRG only amount to 5%. 
When the region then distributes funds to the different hospitals within that region, they can use whatever 
system they would like. It is at the region-level, hospital-level and division-level that the funds can be 
distributed differently. The method the region use is giving HvH a base amount of money, one big bag of gold, 
which the HvH then can distribute as it pleases. The base amounts to approx. 2 billion DKK.  
In order for the hospital to be productive it must increase productivity within the 2B limit. 

 ABC-system is the current way to do it at HvH (ref. Mapningstabel). 

 Very little focus on cost per operation. Rather the hospital looks at the divisions. The reason for this is that they 
are provided with a fixed amount of funds and therefore the divisions must show productivity on their own. It 
has resulted in a lacking perspective in the system. They can’t see in the system if they do get compensated 
properly per operation, i.e. DRG. Instead they just compare an avg. of the performed operations with the new 
DRG-measures for the following year. Thereby they have no distinction of the emergency and elective 
operations for instance. Their average may differ due to emergency operations or inefficiency.  

 Find the underlying costs related to the case-operation.  
Thereafter find the related cost centers. 
Then calculate the avg. based on the total sum. 
The result should provide the cost of the operation under the current system. 
Then figure out how many operations are acute and how many are elective. 
Adjust the costs to the distinction. 

 We should hope to find extreme anomalies for acute patients. 

 It is possible to measure how much 1 extra day costs. 

 Where exactly are the acute operations more expensive? Are the cost categories the same for both 
operations? Are there any additional costs for emergency operations?  
Bjarke couldn’t answer this – we need contact with Claus Lund or Nicolai.  

 It would make sense to make an additional DRG-system for emergency operations, as hospitals get more 
specialized within the area of emergency vs. elective operations. 
Collaboration between departments either physically or just in a financing perspective would help to make the 
work more cost efficient – due to easier distribution of funds and thereby faster processes.  

 Implementation issues: 

 Having an “acute-row” – for example in tab. 1 in the Mapningstabel, next to the OmkTypeNummer – may give 
extra work with no payoff to employees who have to categorize. The primary reason for this is, that there no 
general definition of “acute” but is up to the single doctor, nurse or whomever to make the call at the given 
moment of the operation.  

 Another issue is the costs. It will be expensive to implement and there is no interest in changing an existing 
system, which you have used for a long time, as it requires time and training. 
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o Bjarke has worked for 4 years with the DRG system and then he started working in Hvidovre hospital. 
o Overall financial system: hospital are financed through the DRG, so every year the government and the regions 

agree on a contract for how much the region gets as a budget and how much more productive they should be 

in that year. 

o This gives them the 95% of their funds while the rest 5% is given based on their performance. 

o Then from the regions to the hospitals everybody has its own system that is different from different regions 

and different hospitals. In this case the DRG is usually used more as a benchmark rather than as a financing 

system. 

o HVIDOVRE, the overall hospital system: they have a yearly budget and within that they have to be more 

productive of a 2% each year. If they do not boost their production they have to give back a certain amount of 

money while if they do reach it the following year they get the same budget as the year before (approximately 

2 bil.) 

o EXCEL SHEET: 

o 1st sheet: outline of how the organization looks like  

o column M: indirect costs common to the different depts. + some indirect costs coming from other depts.. 

o Eksternt = things that shouldn’t be counted as costs in the DRG system. They are like this according to a 

national agreement, it is more a kind of investment budget (ignore them) 

o Endeligt = depts. Where we have the patient activity 

o Column H: number to identify the number of people admitted in a particular way in a dept. 

o 2nd sheet: Economy system, the different expenses. 

o Cell L5  total amount of expenses 

o 100 are the % (% are decided by the financial managers within the hospital)  % of how much of each cost is 

allocated to the different depts. 

o line 9: total costs of each cost centre 

 they find the total of each cost category and then they assign the different costs according to the different % to 

the different cost centres 

o column E: allocation drivers (Fordeling..) 

o Ford2SAS: direct costs from the 2nd sheet + indirect costs from the 1st sheet 

o It shows the costs for the different depts.. 

 what do they look at is the costs for each department 

 

Implamantor: 

o Implants + medicines  all special costs, investment bdg 

o Gastro dept is divided into a surgical and a medical division (we should look at the surgical one) 

o We need the single patient cost for that stomach operations 

o COST CENTRES we should look at: 
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o 29,30,31 gastro (pre and after operation)  29 we can figure out how much does it cost having a patient one 

day in the hospital 

o 80 gastro surgery 

o 51 anesthetic 

o 84,85,86 labs 

o 87,88 x ray 

o operation: look at the new numbers in the PDF file and not in the book (in the PDF look under the codes 0610 

and 0611) 

o Good alternative: finding out two different DRG systems one for the elective and one for the acute operations. 

Especially because hospitals are specializing into one of the two kinds of operations 

o Another topic is the distinction between the primary and secondary sectors. (not very clear to me but he said it 

is far from our case) 

o Website new link faellinshold for basisregistration: we can find out the definition of acute and elective 

operations (Danish). 

o But the distinction is up to the doctors is basically very subjective. 

o Changing the system would be extremely hard, the different hospitals have different interests according to if 

they have more acute or elective operations. 
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11.1.4. Jakob Kjellberg, Chief Analyst at KORA, Professor and program manager for Sundhed 

Questions: 
 

o Why DRG a good system? 
o Why was identified to DRG was the best system? 
o How it was decided the way to collect cost data? 
o Is it correct enough to take the costs related to CPR? 
o How do DRG account fixed costs? A fudge factor? 
o DRG rate? 
o What are the main issues? 
o Why is there no DRG rates for acute patients? And how should they calculated? 
o How to update the system to take care of emergency / elective differentiation? 
o Classification? 
o Explain (econometric) models behind the DRG system? (Mathematics) and how to modify them to take care of 

emergency / elective distinction? Would it be easy? 
o Is it correct to A-hospitals are underfunded and E-hospitals are being funded due. DRG average of all patient 

care? 
o Extra compensation for emergency operations? Fudge Factor or double-rate or else? 

 
 

o Physical structure is changed without rate structure is changed. New mix, not resource-homogeneous. 
o Problems with the current system: 
• Acute operations cost more but will not be compensated then (result: under-funding of acute hospitals) 
• Acute Hospitals must afford emergency surgery through savings in relatively few elective surgery 
• Shear Ning increases with progressively more acute patients 
• Incorrect assessment of hospital performance 
• Do all hospital departments compensated based on DRG (instead of the fixed traditional form)? For example, 

so that all departments acts as a "service department" to the surgery department and compensated as a cost 
area (ie ABC) 

o Cost areas: 
• Is sengdedage the largest cost area? 
• Is the item where you want the highest efficiency for? 
• Must bed days be cost driver for a honoreringsssytem? 
o Correcting the existing system 
o Alternative systems 
• Incl. the difference between elective / emergency surgery 
• Incl. incentive system (motivation and coordination) 
• Improves decision making 
o Incentive System: 
• How wrong the current incentive system? 
• What we need to focus on to improve it? 
• What incentives does it take to coordinate employees in the hospital (eg doctors and nurses) 
o Purpose m. Interview: 
• Understand DRG 
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Answers: 
 

o 3 requirements for DRG: Clinical securely, resource homogeneous and simple. 
o "DRG should be managed. It can’t stand alone. " 
o AHH has one of the highest productivity rates per year (the third largest in the country average). It is 6-8%. 
o Productivity > Productivity index. 
o Seeds example: Claus can feel that it is getting warmer. But when you slowly increase the temperature of the 

water, then detects the frog is not that it eventually boils. 
o It should be more about efficiency rather than productivity. DRG system itself promotes activity and reward 

hospitals to take more and more patients in. In particular, it is a problem that it benefits the hospitals taking 
patients into the emergency - which should not actually be taken in, but just are sent off by their doctors - 
because it helps the hospital to meet the requirement of 2% improvement . 

o One solution could be to change the block grant to the hospitals in proportion to the number of emergency 
patients they take in, and then maintain the DRG system to allocate money per operation. 

o Medical specialists do not have a professional incentive to go down in the emergency department and receive 
patients when they can sit in their comfortable offices and talk with peers and work on their professorship. It is 
dirty and harder to work down in the emergency department. So whether you changed the remuneration 
structure and gave greater financial incentives to specialists, so it will not change anything. It should also be 
noted that the hospital's not making money, but it is a 0-sum game, and that medical specialists receive the 
same pay regardless of where in the hospital they work. Whether they were promised big cars, they would not 
work there. In the longer term benefits it their career, salary options and professional recognition to work on 
the "Office". 

o Who is really acute, and who is really elective? The distinction in the real world is difficult to portray. 
o If you increased the number of DRG to double to distinguish between urgent / elective, one would be forced to 

compromise on DRG requirements for clinical soundness and simplicity in favor of resource homogeneity. It 
does not seem to be a particularly good trade-off. 

o Activity begets activity. And one to meet its based on activity. It is problematic. I and the system has a favoring 
activity and making this key element that drives, so it results in that the hospitals will find more and more 
activity. They do not stop, but makes itself more and more busy, because that is what ultimately makes them 
as productive. 

o One should instead of productivity focus more on efficiency. 
o The key is that you have to get "value for money" and create value. It is related to Porter (and many other 

theorists), and data emphasizes that patients who have been hospitalized once and been treated have higher 
tendency to use more of hospital services (also have their partners). It is of course based on objective data, as 
it is too costly to interview all these people 

o But how does one value? It is said of Porter, it is not difficult to acquire qualitative data, and you have to go 
ahead - and there add a "risk adjustment" element. The fact is that it is very, very difficult to construct a 
qualitative dimension which measures at which patients first undergo surgery and, subsequently, have been 
treated properly (ie that you have created optimal value). 

o Selective operations (avoid operations). The idea is to treat the patients who most need it, and avoid patients 
say the least, do not need a hospital visit. There is a lack of incentive to send people home and not deal with 
them at the hospital. 

o One way to create value could be to do a reverse structure where hospitals are starting out with a bag of 
money and pay for each operation (with eg. The face DRG rate). In this scenario, the hospital will have a much 
greater incentive to make contact with the family doctor, who "just spit" patients to the hospital and tell him 
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which patients he can treat themselves or at least do not send in hospital (otherwise the hospital will make A 
report on him). 

o This means that you pay per patient rather than to be honored per patient. 
o Activity vs. Value (efficiency) 
o It is basically not DRG is the problem, but the requirement of 2% productivity improvement each year. This 

requirement is based on the volume of patients that the hospital gets through in a year. 
o Anyone can talk themselves to be busy, and it is important to remember that there can be a culture in which 

people convince themselves about how busy they are. 
o There is a butterfly effect in the problem. The great consistency in the hospital does, the problem grows up 

through the system. 
o There is a problem of "seed-example" and lack of leadership. When Claus (the leader) can feel that it is getting 

warmer, so he begins to find new and creative solutions to problems. The lack of leadership does not create 
the organization to deal with the problems as possible, but allows just that more patients can enter without 
changing the structure and organization to treat them. The new solutions (such as the emergency department) 
is not geared to the work to them. The many leaders who feel pressure to find solutions that do not work 
together, but sets out in all directions and ends up creating a divided dysfunctional organization. 

o Management Problem (not DRG): The problem could be solved by one changed the objectives of the various 
hospitals in Denmark or region and set productivity quotas for the number of acute or elective patients. If, on 
the regional level is 2%, so one could make a goal of elective-hospitals improve by 3%, and acute hospitals must 
improve by 1%. This is proportional to the opportunities that are related to improving processes and 
production. It is obvious and proven that it is easier to produce more (and reduce costs) for elective patients 
than is the case for acute patients. Therefore, one should set new and different goals for different hospital 
types in the region. 

o It is possible that the problem is caused by bad agreements at the top level, and that politicians do not get a 
"good enough" payback to change in the allocation to the various hospitals. 

o It is never difficult for a hospital to spend money, whether a hospital with predominantly elective patients will 
be assigned too much. 

o The hospitals are paid by region Agreement (contains anything with activity, etc.). 
o This allows a hospital to more money is that they can reach several operations at the same time. It will take 

about 2-3 elective patients per 1-2 acute patients. 
o There is not a problem in DRG settlement as such, since it is a 0-sum game. Hospitals get the money they are 

entitled. The budget does not hold can be discouraging, but it is not an indication that the hospital is not 
productive and a good start (see. Productivity index). 

o DRG itself will focus on the activity and should be phased out in favor of a system that focuses more on 
efficiency. Furthermore, it is too complicated to build a new - more qualitative - dimension to the current DRG 
system that takes account of this efficiency measure (which should include the number of patients who come 
back after treatment and continue to use hospital services more or less degree). 

o The main aim must be to phase out the major focus on the activity that the emphasis on DRG (as the governing 
system and not guiding system) creates. The result is a bad system that creates imbalance by having a 
distorting economic incentives for managers in hospitals. 

o In the past it was a big problem with DRG-creeping, but today it seems that the problem is raised to a higher 
level. Now it's the hospitals that do not construct the most effective organization because DRG system as it 
headed from above causes for that one should cover themselves with "easy" (/ fast) patients to make up for 
the "cumbersome" (/ long-term (perhaps acute?)) patients. 
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o It is also problematic that downgrades the quality of treatment to as many patients through the system as 
possible (ie increase productivity). You have to get patients through the system as quickly as possible, even if it 
requires you to run faster or decrease in the number of service and quality. 

o Better governance. Both at the political level, regional level and hospital level must be better to look at DRG as 
just guidelines and some that are generic and should be adapted to the individual hospital. This means that 
managers are better able to coordinate tasks in the hospital for optimum efficiency, not productivity to get the 
most DRG money. Good management involves the manager sets the framework for efficiency - without 
reliance on DRG settlement. 

o It can be assumed that top management at the various hospitals have been too poor to get a "good" deal in the 
house is to consider the problems that individual hospitals are facing. 

o There is nowhere in the law indicated that DRG will be a determinant for hospital operations. Rather the 
opposite is true. 

o Forage method must be reconsidered. One should not put a 2% productivity requirements in all hospitals 
because the region is to be 2% more productive. Instead, one must differentiate between hospitals by their 
category as acute or elective. In addition, it will also make sense to increase productivity in some treatments 
than others, as it not logically all types of treatments that can be improved equally (without going too much 
compromise on quality and staff). 

o Gentofte Hospital could afford to give all their employees Christmas gifts last year. 
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11.1.5. Jens Gordon Clausen & Søren Helsted (April 2015) 

Questions: 

 What is the overall development of the hospitals in the region? and Productivity, quality, etc. 

 Why are experiencing some hospitals continuous greater progress than others? 
• When looking stronger growth in the number of acute relation. Elective patients at a regional level? 

 Ses productivity declining for acute hospitals, although constant for elective-hospitals? 
• How do you differentiate the framework conditions, respectively. an acute hospital and elective-hospital? 
• Could it be that a further downgrade block grant in favor of increased activity of finance? 
• Why one uses an average analysis (in the form of DRG) for accreditation across the board (all hospitals) and 

thereby assume declining marginal costs for emergency patients are the same as elective - when acute complex 
of unpredictable patient? 

 Why do you differentiate no more, now that we have designed hospitals compared. specialization? 

 Should elective hospitals (eg GH) did not achieve much greater productivity than 2% while acute hospitals (eg 
HVH) receives less? Is it a spørgmsål on political negotiations? 

 Could you ask that incentives at regional / hospital level to a lesser extent continued directly to hospitals / 
departments? Create vertical context without continuing the "generic" objectives .. 

• Why involve DRG rate also fixed costs and excludes the possibility of investment in "hard times"? Is it a 
conscious way to force recesses on? 

• Is it the intention that the hospitals should also apply DRG rates by department? 
• How much more can you improve capacity utilization in hospitals? Where? 

 Bed days (good enough?), medicine, planning, communication, etc. 
• What are the future challenges? 

 Focus on quality 
o barrier for quality 
o Barriers to uniformity and quality in the nearby health care 

 A coherent patient (across the health care system) 
o Barrier for treatment at the lowest effective cost 
 for coherent patient 
 for effective prevention 

 The "real" activity (cost-effective and valuable health) - which is the real value? 
o to move the activity from hospital cadastre 
o to end the patients and collect treatment in one switch 
o in some areas, barriers to shift from desktop to outpatient care 

 Rising health care costs, financial records, information flow, waiting lists (the hospital's problem?), expensive 
operations, medicine / technology etc. 

 Limited public growth + increased demand for health =? 
o Improved capacity utilization, selective operations or third? 
o What incentives have been imposed on the hospitals? 

 If you experience the problem that hospitals and departments can not hit under or over budget without being 
"punished"? 

 Seeing "gaming" with the budget planning due to the requirement to impose the hospitals and thus the 
departments? And how do you get them for life if they are "forced"? (eg, DRG Records) 
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 Is not it problematic that the projected budgets do not express the degree of inefficiency, but rather shows an 
erroneous financing - such as merfinansiering per operation (of emergency surgery) are not sufficient? 

• How will you achieve that DRG is headed, and not used as a generic model? 
• How is the current incentive structure facing future challenges? 

 Which alternative would be to the existing productivity requirements of 2%? 

 How to improve the incentive structure? More or less activity based? 
o Current incentive "easy" patients and maybe for high activity? Activity begets activity 
o Incl. The value measurement per operation (eg readmissions, services per patient, etc.) 
o Creates DRG an ineffective organization where one is led to focus on "the fast, easy, inexpensive patient"? 

 Is it thought that the quality and technology improvements will automatically be embedded in hospitals and 
department goals due. occupational professional standard, and therefore unnecessary (or secondary) to 
include in an incentive structure? 

 How will you create more "value" rather than productivity? 

 Under what measures could create a system of "selective engagement '? 
• Why can a hospital do not "save a little on account" if they improve productivity / activity in a given year? (for 

example, you could adjust according to global medical progress if that were the case) 

 Incentive to postpone efficiency 
• What changes to the system (incentive and remuneration)? 

 Openness and transparency (and systematic comparisons of best practice) 

 Do you find that the central management of the hospital system is too tight, given your newly acquired 
experience as President and not employed by the Ministry of Finance? (i.e come closer to the "production") 

 For example, less responsibility to healthcare professionals and regional plans that stops efficiency 
• Why does one private hospitals "skimming the cream"? 

 
Answers: 
 

o Der er ingen data som understøtter, at akutte operationer generelt skulle være dyrere end elektive. 

o Mere fokus på kerneydelserne i sygehusene og centralisering af administrative opgaver (hvilket også har givet 

mærkbare stordriftsfordele). 

o Produktivitetskravet er det egentlige problem, hvor takststyringen blot er et remedie, der har skabt synlige 

forbedringer. 

o ”BAST” (system?) 

o Det næste skridt? Kvalitet? 

o Standardforløb 

o Produktivitetstal – man skal passe på ikke at lægge for meget i produktivitetstal, da de er en bred 

repræsentation af den egentlige produktivitet (det er aggregeret tal og har de faldgrupper som dertil hører) 

o Udvalgte faglige indikatorer (/resultater) 

o Driftsmålstyring: 20-25 indikatorer 

o Regionens årsrapport(-er)  

”Fremtidsrapport” (inkludering af nye planer) 

Regeringens kvalitetsprogram 
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11.1.6. Klaus Lunding, Hospital Directors, Herlev Hospital (April 2015) 

Questions: 

o How much receives HH from the region annually? 

 On what basis? 

 Number of operations DRG rates 

 Fixed amount 

 Have I understood correctly that DRG settlement amounts to 20% of the total grants from the region 

(municipal grant) and the rest is basically a block grant which relies on socio-economic and age-related 

conditions? 

o Is there an injustice connected to this? 

• How distributed resources departments? 

 Anesthesia and Surgery 

 Percentage of DRG or fixed quotas 

• What is the distribution of acute and elective patients? 

• What cost areas are central to a patient? 

 Bed days of surgery, pathology, etc. 

 Cost Centre? 

 Is it possible to track the cost of a patient? 

 How much does one patient in DRG-0609 / -0610 

 How is the distinction between fixed and variable costs? 

• Does the current allocation of resources for GH? i.e. the elective hospital 

 If not, what could be improved? 

 If yes, in what way? 

• Is there a requirement for 2% productivity? 

 Easy or hard to reach? 

 Is it good or bad? 

 Looking to increase productivity? 

 How do you increase productivity? 

• Quality objectives? 

• How have goals and daily processes changed after the change to elective hospital? 

 Exclusive focus on elective = better economies of scale? 

o Or difficult because they were very efficient in advance? 

 What goals are GH as elective hospital? 

o What are the challenges? 

 What specific challenges, in elective patients? 

• Local incentives? 

• Performs financial incentives to control health professional behavior? 

• Do you think that there is a (too) strong) central regulation / control in health care? 
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 As has curtailed decentralized managerial and professional decision space? 

• Future challenges? 

 Is it possible to make explicit prioritization of health services? Eg differentiated ventetidesgarantier 

• Why does one DRG to allocate resources internally in the hospital, when you know that they overestimate 

elective surgery and underestimate emergency surgery? 

• Would it make a separate system of hospital (and regional) level, who pays by DRG 

 When gns.-account is too vague 

Answers: 

o Correct records of DRG are an area where one can obtain the hospital's deficit. It has improved, but can still be 
improved. It should be mentioned that only look in correcting the correctness of DRG in the event that you 
have trouble hitting the budget (ie losses). Likewise, it also creates some problems in the future when you 
catch in a cycle where next year will have to categorize the same amount of patients in correct DRG. 

o The fact is that it must be correct from the start, and doctors or other responsible must be better to register. 
o Activity Budget versus expenditure budget: There is rarely consistency and will often vary, which it should. 
o 2% productivity requirements is a good thing. It is necessary to promote the system and to allow employees to 

their salary worthy. 
o Waiting lists are not necessarily a bad idea, as you can "push" patients compared. To reach budget. 
o Medication Cost is the big challenge - both now and in the long term. Currently hospitals are compensated only 

by 80% of their overuse of the medicine. The idea behind that hospitals must choose the cheaper products. 
o The current budget, which will be continued for the departments (and hospitals) are based on old budgets with 

some adjustments along the way. 
o But was the original budgets correct at all? 
o An accurate DRG registration gives a more accurate (and higher) budget. 
o You can’t both get management framework and tariff management. The different methods with different 

incentives. 
o Service per patient (going down). There is no evidence that more services per patient provide more health. 

Currently telling figures that have more activity, but the number of Social Security numbers in the system is the 
same (or customer annoyance). So there are more service distributed on fewer patients. 

o Economic incentives work in hospitals - it is highly autonomous. 
o One should look for a more real time recording. 
o You make only after registration, if you have too many expenses. It makes no sense to do if you are on budget - 

it will in fact mean that only "doing" a surplus that can’t continue next year there that show a higher 
performance that they must improve by at least two % next year. 

o There is much gaming with budget and performance - eg registration of DRG. 
o Hospital waiting lists have been problem. 
o Future challenges: Not enough money to fund the amount of sick to the same quality (eg due. Medicine) 
o As for IT and technology so the tendency is that they should have a positive impact and ensure high 

productivity (low cost), but the acquisition and implementation of these can be costly. 
o Hard to approve and implement faux-products (ie secondary drug) 
o 6-7 products that fill - and by saving these can be achieved 200 million. saving. 
o A 80-20 split on medical reimbursement (also mentioned earlier). It provides an incentive to save on 

medication as the hospital will have to pay 20% of medication costs at all overuse. Currently it works provided 
that the hospital must pay 20% of all drugs, although there is no chance to save. It would be more appropriate 
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if it designed so that only the specific types of patients / diagnoses were hospital to pay 20% - where it is 
possible to find a cheaper preparation. 

o There is no incentive to postpone efficiency, if possible, as efficiency improvements of 2% will not be carried 
forward to next year's performance evaluation, and therefore should improve further 2% relative. What you 
have already done. 

o One can’t continue to demand improved quality (in all departments). At one point, one can not press 
department managers and employees more. 

o Regional plans put a stop on the efficiency (policy initiatives to "ensure quality") (ref. A central management 
takes the decision-making away from the health professionals). 

o "Service adjustments". Feeding Areas. 
o Can pregnancy at all is considered a disease, and should be allocated so much money to the "midwives mafia"? 
o Credit and reporting. 
o Acute and elective will be merged, therefore, the problem of acute / elective distinction is not so great again. 
o Trying out as far as possible to cover "additional consumption" from acute patients "under consumption" on 

elective patients, which is more possible now that has turned hospitals together. 
o Hospitals build a "debt" to the region (and the region to Staten kind really), but can’t build up a surplus. 
o One can transfer 1.5% of the budget. 
o A maintenance budget would be a good idea as to cover all fixed costs by DRG money or the like. And coverage 

of fixed costs is thus a function of variable payments based on a national average. And who say for example 
that all hospitals around the country have the same wear? There arises an unevenness when all hospital costs 
(fixed and variable) to be covered by the number of operations they have. Many elements of the hospital must 
still be covered if so, no patients were. 

o There are treatment guarantee in one month, which means that hospitals can / should choose to send the 
patient to the private sector. This, though follow that, private hospitals "creamed off" by only taking care of the 
"easy" patients usually reach the requisite DRG rate and thus get the payment for the operation - other factors 
that the private hospitals do not have the their organization, draws averaging / DRG above the level of the 
private hospitals' expenses. This means furthermore that private hospitals have a competitive force that a 
public hospital in a way have created, and the private hospital thus can undercut at certain operations. (A bill 
implemented by Lars Løkke government). 
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11.1.7. Nicolai Bang Foss, Chief Physician, Anesthesia and Intensive Care Unit Department (May 2015 & May 
2014) 

May 2015 

o There are a number of DRG groups that seem to be more forceful acute rather than elective? 
o In the DRG, the problem is greatest? 
• 0643 + 44 
• 0647 
• 2614 + 15 
o Why it seems to be the opposite case in some groups? 
o Could it be that the elective group compensates for the acute? 
o DRG are half the truth 
o Mental change during the Napoleonic War 
o You can’t use the rigid systems 
o How much control is actually needed, can you trust its leaders 
o Hip fractures - different code 
o Technical paraphernalia fills a huge amount 
o Staff costs are the costs that fills most 
o Complications are irregularly large 
o Emergency post-operative and pre-operative is the largest costs 
o Costs associated with complications and observations after surgery (here's the difference !!) 
o Preparedness to be clear for emergency patients after surgery. 
o The costs associated to a hip fracture accumulate to more than one 
o Preparedness to be out of operation is that which gives the big cost differences. Preparedness all around. Large 

variations! Variations of 500%. More people should be standby or active - the problem is greater with 
emergency departments because they have to handle more. 

o It uses either the resources available or the resources we need - two approaches to the task. 
o Michigan model - mortality compared. Nurse 
o Surgical mortality - gastrointestinal surgery (major focus will provide lower mortality). Variation increases with 

more acute. 70% of the beds in the surgical ward filled gastrointestinal patients. 
o Acute surgery has not been studied, and how much they vary 
o DRG does not work for emergency surgery - because the variation is too great. 
o One can’t improve the efficiency in the same manner with the acute - specific operation periods / tides. Fewer 

at weekends. 
o You can’t just take money equation in it. 
o 24 hip operations (emergency and elective), 30% complications of acute relation. Elective and when the 

number of acute increases, so does the variation logically. 
o ICU gets DRG rate if the patient smokes on the ICU, and so have the anesthesia no money. 

 
o Concluding remarks: 
o The former task was not good enough, because it was not expressed good enough, that price differences are in 

the post-operative activities  
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May 2014 

o It is a fundamental problem that focus is on the patient instead of what you are actually doing. Often are 

operations related to multiple activities and not limited to a single diagnosis. The result becomes that you don’t 

take into account those complications that may be.  

o The current system works by taxing on the operation which is actually just the preliminary proceedings. 

o The definition of an acute patient is to some degree subjective and very intuitive. Furthermore the 

classification of the patient in terms of DRG happens ex post once the operation is finished.  

o The elective operation is classified ex ante which means that all costs among other elements related to the 

operation is easier to forecast. 

o The classification of an elective operation and acute operation may differ. (We may have misunderstood this. 

Maybe not that important) 

o An elective operation can evolve to become an acute operation during the procedure if certain complications 

arise. It could potentially require a whole new registration of the operation. However, the department will 

rarely receive double-tax for anything.  

o The registration of an operation will only “go through” once the operation has been started. If the patient dies 

in the process before the actual operation (ref. to operation overview) then the operation will not be 

registered, as like it never happened.  

o The Operation Theater is supposed to have approx. 2 beds ready for acute operations but due to lacking 

capacity to elective operations and other minor acute operations (e.g. broken legs and appendicitis) the 

required “buffer” rarely exists. 

o A rule of thumb, the death rate among (our type of) patients increase by 2% for each hour the operation is 

delayed. This particular operation has a death rate of 25% within the first 30 days after the operation.  

o You don’t have the same pressure on quality (and control) on acute operations. 

o 1/3 of the acute patients will end up at the ICU (intensive department) which is much more expensive (approx. 

25.000 DKK per day) due to very critical patients which requires extra staff and other types of support. 

o When a patient goes to ICU they will be “owned” by the Anesthetic Department who will receive a DRG-

compensation, like you experience with the Surgery Department. The reason for this is, that instead of the 

patient going to the Surgery Department for recovery, he/she will be supported by the Anesthetic Department. 

o Elective operations (for colectomy) should be an average of both “scope-“ and “scalpel-operations” – no i.e. 

distinction in method used for operation. Most elective operations are made with scopes, and not by cutting 

up the stomach. Only the most complicated elective operations require cutting the stomach open which also 

results in more days of recovery. Usually the elective patient will be in and out of the hospital within 2-3 days.  

o Calculations of emergency operations should reflect the patients who survive and those who die (during the 

process). Logically, the costs for patients who die early in the process are smaller, because of a shorter length 

of stay. This is related to the assumption that the “length of stay” (i.e. recovery time) is one of the most costly 

part of the operation(s). 

o The current system is based on a  

o Organ-function (ref. to figure): The patients who have reduced functions of organs (e.g. older people and other 

people who have difficulties to maintain a normal standard of life at home) have first of all less chance to 
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survive the operation – which can be compared to expose your body for a marathon run. In addition to this, 

patients with lessened organ function will be more expensive for the hospital as they will require a longer 

period of recovery.  

o Usually patients are released from the hospital as soon as possible, which is “when they are able to go to the 

bathroom by themselves”. 

o It is difficult to quantify the logistics concerned with an acute operation. The logistic issues (e.g. move planned 

operations around and make room for acute patients as well as providing the required extra personnel) are the 

biggest problems for the acute operation and these “costs” are not reflected anywhere. 

o It is not the operation per se that is the problem it is the symptoms that the patient has and what is actually 

wrong with the patient.  

o Currently the department (i.e. Anesthetic) has a “grant settlement” (ydelsesafregning), where they will be 

compensated for the operations they perform. Alternatively they could have a “quality settlement” 

(kvalitetsafregning), where they get compensated for the quality of performed operations. In this regard, the 

patients who survive are more expensive. In the grant settlement scheme it simply becomes costly for the 

department to have patients survive. 

o Incentives exist for elective patients but does not count for acute (this may have been misunderstood) 

o The cost elements of interest are the “man-power” required for an acute operation. The man-power that 

includes the nurse who have to mix medicine, an additional nurse who must neglect other work, the 

administrative work in order to make room for the acute operation, additional hours for the anesthetic 

physicians (8-10 hours) etc.  

o The only 3 ways to handle the issues are: (1) reduce the quality, (2) run faster, and (3) exceed the budget. 

o When analyzing the difference between the elective and acute operation, we should pay special attention to 

the additional hours required for doctors/physicians/surgeons and nurses, the number of intensive care (ICU) 

and the length of stay (the number of days for recovery). We should pay less attention to medicine and 

equipment.  

o Extremes in the data should not be withdrawn but included, as all patients cost money. Instead we could try to 

take account for patients who die/survive. 

o A study of quality – Michigan-study. 

o The key performance measurement for the manager (i.e. Claus Lund) is his ability to meet the budget (or 

exceed the budget). 

o Performance measurements for death rate and not focused on the operation. The performance measures are 

influencing (and controlling) the actions carried out by the doctors/physicians/surgeons. 

o We should only use numbers (data) from 2011, 3. Quarter, up until today. The department was emerged with 

Amager Hospital in mid-2011.    
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11.1.8. Søren Neermark, Financial Manager of Surgery Department (May 2014 & April 2015) 

April 2015 

Questions: 

- Where is the hospitals underfinanced? At which organizational level? 
- Which type of financing covers fixed expenses? Which one covers variable expenses? (ref. to block funding 
and activity pool) 
- Which parameters are the collected costs for a treatment most sensitive to? (age, gender, socioeconomic 
status, acute/elective etc.) 
- Where is the management responsibility?  
- How can the distribution of resources be optimal? 

- How much does HVH from the region annually? Based on the number of operations? Based on DRG billing? 
Fixed amount every year? 
- Have I understood correctly that DRG settlement amounts to 20% of the total grants from the region 
(municipal grant) and the rest is basically a block grant which rely on socio-economic and age-related 
conditions? Is there an injustice connected to this? 
- How to allocate money to departments? Anesthesia and Surgery? Percentage of DRG or fixed quotas? 
- Is there a requirement for 2% productivity? Easy or hard to reach? Is it good or bad? Looking to increase 
productivity? How do you increase productivity? 
- How have goals and daily processes changed after the change to the emergency hospital? Exclusively focused 
on acute = poorer economies of scale? Or difficult because they were very efficient in advance? What goals are 
HVH with as emergency hospital? What are the challenges? What specific challenges are acute patients? 
- Does the current allocation of resources for HVH? i.e. the acute hospital? If not, what could be improved? If 
yes, in what way? 
 
Answers: 

o The basis for the calculation of the DRG is based on the production old (2 years). This means that the 
calculation does not take into account developments in the last two years and there is a (time and price) gap 
between what hospitals are doing and what they are compensated for. Accurate rates missing, and reflects 
"old" costs. 

o Problematic focusing on volume. 
o Quality parameters should be connected to the accounting model 
o Quality indicators: Publication of the Ministry of Health 2015-18 
o Examples: Mortality (1 or 5 years, 30 days), Re-admission (good with the possibility to send the patient home 

temporarily or bad caused by infections), Patient Experience: Subjectively and really relevant compared the 
physician's professional characteristics?  

o Data Available - NATIONAL QUALITY PROGRAM FOR HEALTH 2015-2018. Index. New driftsmålstyringsplan - 
http://ahhospitaler.dk/. 

o Contact per patient increases. This is because you get compensated (according FAIR) per contact you have with 
the patient, and it is therefore worthwhile to spread the patient pathway in addition to several days, rather 
than trying to organize it all in the space of one day. 

o Different buttons to turn the budget estimates. Budgets will be re-evaluated many times in a year (18 times for 
surgical ward in 2014). 

http://ahhospitaler.dk/
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o "Selling elastic by the meter" - they can be twisted, pulled and smothered when needed. 
o Small proposal (for example, from politicians such as "packages" and over) can have a variety of effects around 

the hospital. 
o One can’t isolate actions in hospitals. 
o ASA score: How sick patient (see. Organ function). 
o Old data is a big problem. The solution is to make benchmarking (for production) instead. 
o Productivity may vary due. Uncontrollable factors such as technological development (endoscopy / endoscopic 

examinations) and fluctuations in the spread of disease (the number of flu patients is reduced). 
o "A locked budget framework" - a better starting point. 
o Political implications - not rational allocation of money. 
o Fixed costs vary from hospitals (among others depending on the size), however, all have "01 Problems". 
o Lack of research on acute because non-standardized processes (anomalies are unfit to make a studio). 
o Potential solution: Baseline years with proper distribution of emergency / elective. 
o When it was decided DRG were used to estimate the state's settlement pool and benchmarking. It was not 

designed to assess the department level. It gives skewed incentives and it provides a break in the control chain. 
o Gradient settlements across geographies. 
o Adhere to outcomes that you can’t change (age, sex, socio-economic conditions, not urgent / elective 

distinction which is a difficult limit) should be the basis for billing (block grants) - but a lack of incentives. 
o Figures for the development of acute patients is existent - but in any case a reduction in the% of elective. 
o DRG has been misused 
o "Specialists in Emergency is like rubber fingers" - they also work in ambulatory and organization in AM is very 

poor, as there is no proper sorting of patients. 
o A too extreme micromanagement. 
o KREVI - Settlement Rules 
o The effect of a settlement policy via DRG decreases over time, and now you find yourself in a situation where 

you only achieve the minimum (if not negative impact because. Inferior quality) effect by DRG settlement. 
o Savings and “wips” mean a tougher future. 
o There is already a tough environment where people breaking down. More complaints from the Working 

Environment Authority. 
o "Beatings a rabbit": "% can not continue! Only in a few areas, it makes sense. There are physiological (patients 

and staff) and technological limitations for such a continuous development. Projections are difficult (no one 
knows the future). You can not "just" transfers 2% for all departments and all the years and all hospitals (forage 
method will not do!). You will not actually make a 2% improvement. 

o The pressure must be there, but it must be the right pressure. 
o Talk prioritization and treatment and medication. 
o A priority supervision could be a proposal which will assess which patients need surgery or not (in terms of 

value of life years). True, the very cynical solution. 
o Regarding medication should choose the next best product that is cheaper (and sometimes even better). Wait 

until the patent expires. However, not all medications approved by "DRG" (and small administration to make 
preparations approved). 

o Appropriations (aka. Tinkering, pools, packets, political commitments and incentives to get specific jobs done): 
Forever (capacity expansion, and the money will be an integral part of the budget) or limited (in the backlog). - 
An allocation can’t solve the current problem. 

o Operating Grant versus investment allocation: depending on the budget type. 
o Example: Bugespytkirtlen. An operation costing 2.7 million. DKK, but there is only paid £ 200k in compensation 

for AHH (really just 38k, but it came ICU, which shoots the rate up). This created severe imbalances in the 
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budget. This type of surgery is very rare, and they were usually spread out all over the country and thus 
"disappeared" in the crowd. There are only 100 patients a year with the disease (acute necrotizing 
pankiakritis), but a year came all patients (or at least several) to HVH and created urøre. They solved the 
problem by ABC and had to get additional appropriation from above. 

o One must construct a system that follows the fluctuations of emergency surgery. 
o 15,000 surgical / medical patients 
o 45,000 out-patients. Given avg. 2,000 kroner per patient, but not telephone treatments situated on 150 or 

nothing, and it does not even cover the secretary's salary. 
o Ram 2 million. under budget - it offers forgiveness and you have not made it too difficult for the department to 

hit 2% productivity year then, in addition to providing coverage for 2 million. deficit in next year's budget. 
o The situation now is that 2% probably be achieved due. Demographic changes that naturally ensure that more 

patients (approximately 12,000 more per year), but the funding is not there. The capacity will also be missing. 
Extensions of the hospital are not financed through DRG and it is not possible to put money to the side (save) in 
the departments. 

o Increased production makes SD frequently higher than budget. 
o One reason for the disparity in funding to various hospitals to be found in the fact that they basically had 

different framework budgets, and due to using historical data has not changed much in this. This requires us to 
provide elective hospitals "knife". 
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May 2014 

 Cancer surgery is not included (in the DRG-group?), as it has very high priority (i.e. additional costs  other 
groups) 

o Specific group of patients 

 DRG is a road map or function of yes/no in order to put patients into groups. 
o A lot of operations fall under #0609 but some are the same. 
o Visual DRG (SSI) 

 DRG is measured on patients’ CPR, and costs related to that CPR are then distributed to all of the different 
departments. 

o It is registered which beds the patient has been to. 

 Requirement! Better calculation of cost per patient  acute vs. elective. 

 HvH has one of the highest amounts of acute patients. 

 With and without complications could be a smoker/non-smoker, alcoholic/non-alcoholic (i.e. fluids between 
organs).  

 Rolling budget (+1,5%) 
o Sometimes the hospital gets 50% of the additional costs related to an acute operation – not 100% as 

economies of scale should bring down costs. 
 A lot of utilities will be thrown away (approx. 35K in relation to a “scope”-operation) after each operation. 

 Surgery Budget: 542M DKK 
o Not inkl. energy dep., service dep. 

 

 Avg. costs of being in the different departments + link to different groups. 

 Cost of equipment used for each operation 

 Cost of patient going through operation. 

 

 You can distinct Acute/Elective because patients do not lie in the same departments – i.e. different needs. 

 It is still an avg. cost when you have distincted between acute and elective. 

 Definition of acute is kind of a grey area. 
o Incentive for classifying as acute and not elective. But then amounts of days and actual costs should also match 

– so the doctors can’t really choose by themselves as all other numbers has to add up. 

 “In-patient” vs. “Out-patient”  
o Different DRG-rates 
o A distinction also known as stationary and ambulatory patients 
o Don’t focus on out-patients. 

 

 When some hospitals start cheating with the system it will affect other hospitals because they will receive less 
money (i.e. false productivity). 

 Cheating with the DRG-system is kind of doing drugs. You need to find new registrations each year. 

 Classifying correctly has shown to result in a higher reported DRG  higher income. 
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o “Creeping”: Moving costs higher on purpose. Will eventually be discovered. 
o Taking account for underlying costs. 

 Big problem (for acute operations) that costs are highly uncontrollable. 

 83% of operations are not decided/planned (i.e. acute) 

 Income = sell service to other hospitals 
o Negative value in the income actually represents an income. 
o Selling a “pill” for ulcer. 

 0609 + 0610: lots of gastro operations for patients without cancer (for patients with cancer there are two more 
different groups) 

 DRG system is a collection of lots of yes or no functions  different possibilities for the different diagnoses put 

up by the doctors 

 Robot operations are different from the regular ones 

 DRG groups: they consider all costs of all patients of all over Denmark. Each hospital gives them their data and 

then they make an average cost of every kind of patient 

 Syg: 1330 HvH (code that identifies the hospital) 

 Based on the DRG system there is a wrong calculation of the price per patient and that’s where comes our 

project. 

 DRG doesn’t have any distinction between acute and elective and it is really bad because each hospital is 

specializing in either elective or acute treatments. 

 New extra patients: they get 50% because this is considered to be the marginal costs considering the 

economies of scale (you only have some additional costs of the one time use tools) 

 DRG is paper money not real money 

 TABLE: 1 is acute 2 is elective. 

 DRG number is just one and is used for both 

 Acute and elective patients are set in different places (rooms) within the hospital. 

 What makes the difference between the two is the number of days the patient stay in the hospital after the 

operation. 

 Gaming: is bad for everybody because it changes the average and so the DRG amount that everybody gets. It is 

then difficult because of the +2% so if you start gaming you always have to game more each year (is like a drug) 

 83% of their production is undecided because is the emergencies so it is very difficult to plan the costs, you 

can’t predict anything 

 INCOME: they have income when they sell some services to other hospitals 
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11.2. The hospital organization 

Hospital administration127 
A hospital run by a director with a CEO as the senior executive and two professional directors, a medical 

director (or medical director) and a chief nurse (or Nursing Director), responsible for the daily operations within 

their professional field. In many cases, several hospitals merged within the same hospital management, so that 

the smaller hospitals can be included as functional portions of a major hospital unit. Some large hospitals, such 

as University Hospital, is divided into centers each have a leadership composed by the same principles as the 

hospital's Executive Board and responsible for this. The centers usually have medical management. 

Hospital management delegating operational and budgetary responsibility to the individual hospital 

departments headed by department management consisting of a managing consultant and a senior nurse 

(nurse), on maternity wards often supplemented by the midwife. Laboratory Departments, such as clinical 

biochemistry departments, headed by a managing consultant and a senior laboratory technician. 

The organizational design 
The basic elements of all modern hospitals wards, outpatient treatment section, investigation services and 
technical departments and administration. 
 
Bed Divisions 

• Bed Departments are key parts of any hospital, taking patients' needs for accommodation and care as part of 

and prerequisite for treatment is the basic reason for having hospitals as an alternative to home treatment. 

• The Danish hospitals total bed capacity has since 1975 declined steadily by an average of 1-2% per year, due 

partly to the increasingly shorter length of stay for most patients, and that several treatments in hospitals can 

be done without hospitalization. 

The ambulatory  

• The ambulatory is specially designed section in a hospital where patients are admitted to a ward received for 

examination and treatment and follow-up checks. The main room of a clinic's surgeries where the patient can 

be received for conversation and study, but also most outpatient clinics have special investigation and 

treatment, e.g. for endoscopy (endoscopy), construction of plaster casts or small surgical and wound care. 

• Although most outpatient clinics are linked to the departments that use them, there is an increasing part of the 

outpatient treatment, which takes place by specialist doctors receive patients at another hospital than where 

their department is located, or possibly. at outpatient clinics located outside of hospitals. 

Emergency department (emergency) 

• Hospitals are a special outpatient clinics that receive patients with injuries and some acute health problems 

around the clock. 

                                                           
127

 http://www.denstoredanske.dk/Krop,_psyke_og_sundhed/Sundhedsvidenskab/Sygehuse/sygehuse  

http://www.denstoredanske.dk/Krop,_psyke_og_sundhed/Sundhedsvidenskab/Sygehuse/sygehuse
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• Place of treatment in a hospital where there round the clock provided therapy and counseling for patients who 

come directly to the hospital after being injured. Also patients with acute illness, who can not get other 

medical advice or proceedings brought by ambulance to treatment if the disease requires immediate medical 

treatment. 

• Most major hospitals have emergency departments receiving totaling around 1 million. patients per year 

(2006). 

Processing Section 

• Processing Section's hospital section furnished and equipped to implement treatments for which there are 

special requirements for equipment and furnishings. Operating theaters were early a prerequisite for 

performing surgical treatment, and in the larger hospitals indrettedes an operation started with several 

operating rooms in one unit, where you could meet the stringent requirements for cleanliness and hygienic 

procedure. 

Intensive care units 

• Intensive care units are specially adapted for monitoring and treatment of critically ill patients. At such funds it 

is possible to conduct electronic surveillance of all important body functions and to deal with respiratory and 

other special equipment. Intensive care units are frequently part of the anesthesia departments and arranged 

to receive all types of patients, but there are special sections, such as coronary centers for monitoring patients 

with heart attack or recovering from heart surgery. 

Investigation Divisions 

• Investigation Departments are designed to perform tests that require specialized technology (eg radiography). 

These departments are now among the largest and most widely used survey departments whose devices have 

been increasingly developed with the use of technologies such as CT scan, MRI scan and ultrasonography. As 

there has been other departments for studies in clinical biochemistry, pathoanatomy, clinical neurophysiology, 

clinical physiology, cardiology, audiology and others. 

Technical departments 

• Technical departments take care of the many features that are necessary to ensure the smooth and safe 

operation of a modern hospital. The technical installations are extensive and complex, and they require regular 

inspection and maintenance. Hospitals usually have a nødelektricitetsværk, which comes into force at power 

interruptions in the normal power supply. Certain vital functions has also special emergency features that can 

take over supply in a period when all other supply fails. 

• For the technical departments offer include kitchens, canteens and transport service. Some hospitals still own 

laundry, but it is most common for centralizing this service laundries serving several hospitals. 

• The hospitals are connected to the public water supply, sewage and waste disposal systems, but must also 

ensure special treatment of special waste due. The risk of infection associated with certain types of waste 

products. 
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Administration 

• Administration of hospitals was in the 1980s and 1990s increasingly large and bulky. First, individual hospitals 

have become very large and complex organizations with a similar high staff administration and partly the 

requirements for economic planning and management increased strongly. In addition, the development of 

information technology has necessitated a comprehensive organization to support both the clinical and 

administrative operations of the individual hospital and the region's total hospital. 

• The administration is responsible for the daily operation of the hospital, but is part of the region's total hospital 

or health administration (management). 

Other features 

• In addition to the functional units comprise a portion hospitals other devices. In some large hospitals there is a 

particular hospital pharmacy responsible for the supply of medicines for the treatment departments. 

• In modern hospitals's decor more and more taken into account that many patients are ambulatory and 

hospitalized patients often need to get out of the ward and meeting relatives and guests. They are therefore 

designed with rather large common areas where there are kiosks, cafeterias and recreational areas of various 

kinds. 

• Especially at university hospitals made considerable demands on the arrangement of classrooms and 

conference facilities, as these hospitals occupy considerable land and operated in close cooperation with 

universities. In addition to the actual classrooms also require living and study areas for students.  
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Hvidovre Hospital (HvH): 

 HvH was founded in 1968 and has since then developed to be one of Denmark’s top hospitals. In the following 

16 years the hospital expanded to 1.000 beds in total but in recent years this number has decreased to 580. 

The decrease in number of beds is caused by an increased efficiency in the hospital, where patients now can be 

treated within a single day (i.e. ambulatory “out-patients”) without occupying a bed overnight. In 1995 HvH 

became a part of Hovedstadens Sygehusfælleskab, in 2007 replaced with Region Hovedstaden, which organize 

and distribute resources to 12 hospitals. Region Hovedstaden is the largest region in Denmark and is 

responsible for the health of more than 1.7 million people.  

 HvH is headed by a board of directors and an assisting Executive Secretariat. HvH is then divided into different 

departments organized under clinical departments, clinical service departments and service departments.  

Figure 2: Organizational chart 

 

 The clinical departments include those departments that are in charge of offering examinations and treatments 

to the patients (including the SD). These departments are normally compensated per operation performed. The 

clinical service departments provide the services required to do the examinations and treatments. These 

departments include the AD and laboratories such as the clinical biochemistry and microbiology. The service 

departments ensure the hospital is running at a basic level (e.g. canteen, IT and economy).   
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 HvH is a hospital with specialization in acute operations and therefore has a higher number of acute patients 

compared to some other hospitals in the region. HvH covers an emergency area including cities such as 

Albertslund, Brøndby, Dragør, Hvidovre, Ishøj, Tårnby, Vesterbro, Valby and more, which counts approximate 

half a million citizens. On top of this, HvH serves around 180.000 medical patients from the same area.   
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11.3. The organizational diagram of the hospital 

Region Hovedstaden128: 

 

 

Amager & Hvidovre Hospital129: 

                                                           
128

 https://www.regionh.dk/om-region-hovedstaden/fakta/Sider/Organisationsdiagram-for-Region-Hovedstaden.aspx  
129

 https://www.hvidovrehospital.dk/om-hospitalet/Documents/ahh_organisationsdiagram2014.pdf  

https://www.regionh.dk/om-region-hovedstaden/fakta/Sider/Organisationsdiagram-for-Region-Hovedstaden.aspx
https://www.hvidovrehospital.dk/om-hospitalet/Documents/ahh_organisationsdiagram2014.pdf
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11.4. The DRG-system 

This section will provide a brief elaboration of the DRG-system130 – or more specifically the DkDRG-

system which is the one implemented in Denmark131 – and the elements that constitute it132. 

The DRG-system (i.e. Diagnose Related Groups) is a “taxation” system made to compensate the 

hospitals for treatments made in the somatic department (i.e. bodily, not mental illness). The DRG-

system includes three different types of rates: 

1. DRG-rates for stationary patients (hospitalized patients, “in-patients”); 

2. DAGS-rates for ambulatory patients (patients who are at the hospital less than 24 hours, “out-

patients”); 

3. Grey Area rates for patients who can be treated in both as stationary and ambulatory. 

The DRG-system consists of DRG-/DAGS-groups, which contains rules for grouping patients in 

stationary and ambulatory groups, and of the DRG-/DAGS-rates, which are calculated as the national 

average cost of the treatment of patients in the Danish public hospitals.  

The patient information used in the DRG-system is retrieved from the National Patient Register, i.e. 

Landspatientregistret (“LPR”) and the register for Danish patients treated in foreign hospitals and 

activity in consultancy practice (“DUSAS”), while information on expenditures are described in the 

Ministry of Health’s (“MoH”) patient-related cost database. 

The project is limited to focus on DRG-groups/-rates, which is concerned with stationary patients – 

the in-patients who are admitted in the hospital for more than 24 hours. The number of DRGs has 

increased from 495 in 2000 to 731 in 2014 – and in 2013 which is the main year for the case the 

amount was 717. 

DRG-groups are based on three general requirements: grouping of patients must be clinically 

meaningful, the groups must be resource homogeneous and the number of groups must be 

manageable. The following inputs are used to group patients: 

                                                           
130

 ”Takstsystem – Vejledning 2014”, Official Guidelines - http://www.ssi.dk/~/media/Indhold/DK%20-
%20dansk/Sundhedsdata%20og%20it/NSF/Sundhedsokonomi/Takster/Takster%202014/Takstvejledning_2014.ashx 
131

 “Nordic Casemix Centre” http://www.nordcase.org/eng/norddrg_/  
132

 For concept descriptions please refer to ”DRG-leksikon” - 
http://www.ssi.dk/Sundhedsdataogit/Sundhedsokonomi%20og%20-finansiering/Sundhedsoekonomi%20og%20DRG/DRG-
leksikon.aspx  

http://www.ssi.dk/~/media/Indhold/DK%20-%20dansk/Sundhedsdata%20og%20it/NSF/Sundhedsokonomi/Takster/Takster%202014/Takstvejledning_2014.ashx
http://www.ssi.dk/~/media/Indhold/DK%20-%20dansk/Sundhedsdata%20og%20it/NSF/Sundhedsokonomi/Takster/Takster%202014/Takstvejledning_2014.ashx
http://www.nordcase.org/eng/norddrg_/
http://www.ssi.dk/Sundhedsdataogit/Sundhedsokonomi%20og%20-finansiering/Sundhedsoekonomi%20og%20DRG/DRG-leksikon.aspx
http://www.ssi.dk/Sundhedsdataogit/Sundhedsokonomi%20og%20-finansiering/Sundhedsoekonomi%20og%20DRG/DRG-leksikon.aspx
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 Action Diagnosis: The diagnosis that best describes the condition, when discharging the patient or 

termination of patient contact, and had led to patient admission and the main reason for the 

completed examination and treatment program; 

 Secondary Diagnosis: The diagnosis which supplements the description of the patient contact – 

besides the action diagnosis; 

 Procedure-codes, incl. operation codes, treatment codes and examination codes and additional 

codes; 

 Days from initial surgery until death; 

 Gender, age and pregnancies; and 

 Method of discharge. 

The different codes are related to different values which can differ a lot. It is therefore important to 

use the correct code for the patient at hand as the compensation will depend on it. In general the 

more detailed the code is, the more accurate the value. In addition to this, there is a distinction 

between the treatment with and without complications, where the treatments with complications is 

compensated more.  

For a stationary patient it is the hospital discharge – not the department discharge – which triggers 

the DRG-rate. A hospital discharge is the temporarily coherent incident of a patient who is admitted 

and occupies bed space on one or more wards at the same hospital and afterwards gets discharged. If 

a patient is transferred to another hospital it will result in two hospital discharges and two separate 

reimbursements. Likewise, it is technical terms considered as an independent treatment if a patient is 

discharged from a hospital, leaves the hospital cadaster for a day and then readmitted. 

The Cost Database133  

Information regarding internal activity and total operating expenses for treatments are enclosed in 

the distribution accounts for each individual hospital. The individual patient’s total pull on hospital 

resources is identified by the cost database where cost information in the distribution accounts is 

linked with the activity data from the LPR and the clinical service departments. This allows the 

average cost of the patients to be computed for each DRG- and DAGS-group. 

The calculation of costs for the stationary patient can be divided into two components – a component 

of “performance” and a component of “bed dependency”. The performance-component is the part of 

the costs that can be assigned to the single treatment through the performance records. The bed-

dependency-component of the costs is calculated as an average bed-day cost for the given 

                                                           
133

 ”Takstsystem – Vejledning 2014” - http://www.ssi.dk/~/media/Indhold/DK%20-
%20dansk/Sundhedsdata%20og%20it/NSF/Sundhedsokonomi/Takster/Takster%202014/Takstvejledning_2014.ashx 

http://www.ssi.dk/~/media/Indhold/DK%20-%20dansk/Sundhedsdata%20og%20it/NSF/Sundhedsokonomi/Takster/Takster%202014/Takstvejledning_2014.ashx
http://www.ssi.dk/~/media/Indhold/DK%20-%20dansk/Sundhedsdata%20og%20it/NSF/Sundhedsokonomi/Takster/Takster%202014/Takstvejledning_2014.ashx
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department. Thus the single treatment will set the bed-dependency-component as the number of 

bed-days times the average bed-day cost, or bed-day rate. 

Rate calculation 

In the following the process of determining DRG-rates will be explained. The table below shows the 

DRG-groups included in this project and their respective DRG-rates, trim-points and average lengths 

of stay in 2013-measures: 

Table 11.4.1: DRG-groups 0609 and 0610 (from the official DRG-guide, “Takstsystem 2013” - Vejledning)  

Group Grey Zone Text Rate (DKK) Trim point number 

of bed-days 

Avg. length 

of stay 

      

      

      

0609  Large treatments on small intestine 

and colon w. complications 

125,161.00 30 12 

0610  Large treatments on small intestine 

and colon w/o complications 

104,507.00 25 12 

      

DRG- and DAGS-rates reflect the calculated, direct expenses for a treatment. It implies that some 

costs such as depreciation etc. is not reflected in the DRG- and DAGS-rates. The calculation of DRG-

rates for stationary patients can be divided in five steps: 

1. DRG-grouping of department discharges 

2. Calculating the cost per “contact” at the department level 

3. Formation of hospital course 

4. Calculating costs per hospital course 

5. Calculating DRG-rates as simple averages of costs for the hospital courses in each DRG-group. 

In the first step the department discharges are grouped in the cost database and in the LPR by the 

grouping method of the DRG-system. The collected data base for settlement is described in the next 

section of this appendix.  

In the second step the highest and lowest costs in the individual DRG-groups are truncated so the 

extremes do not influence the rate-calculation. Afterwards the costs per department discharge in the 

individual departments are calculated. The average cost includes any special costs, ambulatory 

assistance in connection with patient admission, special examination etc.  
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The cost truncation is made by truncating DRG-groups with more than 20 observations at the 1% and 

99% percentiles. It means that values above the 99% percentile will be replaced with the 99% 

percentile, and values below 1% percentile are replaced with 1% percentile. DRG-groups with up to 20 

observations are equally truncated at the 5% and 95% percentiles.  

In the third step the individual department cycles are connected to one cycle of care which falls under 

the department with the highest average cost in accordance to step two. If a patient during the 

admission process has changed department at the same hospital (e.g. from AD to/from SD), the 

patient will be registered in the cost database one time for each department cycle and each 

department discharge is related to the specific DRG-group. All the costs from each individual 

department are then linked to a DRG-group, whereby the total cost for the treatment appears. In this 

step the DRG reimbursement is also triggered.  

In the fourth step the costs of the hospital discharges are truncated in the single DRG-groups in the 

same way as in step two followed by the calculation of the cost per treatment.  

In the fifth step the DRG-rates are calculated as simple averages of the cost per treatment within each 

DRG-group. The rates are then examined manually to minimize inappropriate units in the system and 

to meet the comments that come from external partners.  

The rates do not take account for a distinction in acute or elective treatments. 

It is important to note that the DRG guidelines are not completely stringent but rather used as 

guidelines to allocate resources within the hospital sector. Therefore some differences can be 

experienced between the official guidelines and how the system works in the hospital. For example, it 

is explained in the official guidelines that the hospital is being compensated when the patient is being 

discharged from the hospital, while it is known the hospital actually receives compensation as soon as 

the surgery has been performed. 
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11.5. The collected database for settlement 

A joint settlement basis for the calculation of block funding, municipal financing, interregional settlements and 

distribution of the governmental activity pool has been established. 

The formation of the joint data base is illustrated in the figure below. The starting point for the settlement 

basis is information about hospital activity from respectively Landspatientregistret  and DUSAS as well as 

information about activity in the practice sector through Sygesikringsregistret. 

Figur 11.5.1: Data flows at the formation of the common data base for settlement

 

Patient data from the Danish hospitals are transferred to Sundhedsstyrelsen (SST)  from the hospitals 

Patientadministrative systemer (PAS)   - either through Sundhedsdatabanken (SDB) or directly to 

Landspatientregistret (LPR). Patient data relating to treatments conducted abroad are transferred directly from 

the regions to DUSAS. 

Sundhedsstyrelsen (SST) input the patient data into LPR and DUSAS when Logica has made a debugging of the 

patient data. Thereafter will Ministeriet for Sundhed og Forebyggelse (SUM) group the DRG- and DAGS-groups. 

The grouped data coupled with payment information from Sundhedsdatabanken (SDB) and outpatient visits 

are enriched with diagnostic information from SDB and address information from Det Centrale Personregister 

(CPR). Both diagnose and address information are registered on the time of the visit. Afterwards are the 

settlement rules put on data and the part of the common data base related to hospital activity is thus formed. 

Sygesikringsregistret constitutes the second part of the common data base. These data are reported by 

municipalities and regions to CSC to validate and transmit data to Sundhedsstyrelsen. 
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When the monthly update of the common data base is clear, the data base is communicated to municipalities 

and regions at eSundhed. Data is used as input to the calculation of the local co-financing and the interregional 

settlement and the distribution of the state activity pool. The data base also determines each region’s age-

related expenditure needs in health (in the allocation of the state block financing) 
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11.6. Illustration of the elective and acute treatment processes 

The figures are described in Appendix 11.7. 
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Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

139 
 

11.7. Elaborate description of the treatments processes 

The elective treatment 

 The elective operation starts with the pre-trial. The patient gets examined by a doctor, then the patient gets 

diagnosed and the doctor decides what type of operation is necessary (if any). Afterwards the patient will go 

home and come back for the operation at a specified date in the future.  

 The second step in the process is the patient coming back and involves some preparations to get the patient 

ready for surgery. The preparation includes dressing down, finding a bed for the patient (in the SD) and giving 

the necessary medicine etc. 

 The third step is the operation. The elective operation takes approximately three hours and the doctors and 

nurses have had time to prepare and know the conditions of the patient beforehand. The operation requires 

one anaesthetic doctor, one anaesthetic nurse, two surgeons and two surgical nurses. The operation has two 

possible outcomes, either it runs as planned and the patient is moved on to the next natural step in the process 

(i.e. the recovery ward) or something goes wrong during the operation which then becomes acute – the 

operation will then follow the steps of the acute operation process. The latter scenario may require the 

operation to be performed all over again however this will not be additionally compensated for. 

 The fourth step is right after the surgery. The patient is waking up after the operation and a nurse will monitor 

his condition for approximately two hours. It is anticipated that one nurse can be responsible for two patients. 

The nurse will make sure the patient gets the required medicines together with other requirements. It is 

possible that unanticipated complications arise and that the patient has to be operated again. This implies a 

change to acute operation, where the patient will follow the steps of the acute operation procedure.   

 The fifth step is the recovery ward, where the patient is moved to in order to recover from his surgery. The 

patient will stay here until he is able to maintain a minimum required level of organ-functioning (Appendix 3) 

and manage ordinary actions to survive on his own (e.g. go to the bathroom and eat food). The patient will stay 

here in approximately 7.2 days before he is discharged. It is possible that the patient has a relapse during this 

stage and will go back into surgery. In this case the patient will most likely follow the procedure of an acute 

operation.  

The acute treatment 

 The acute operations relate to patients who are extremely sick and these patients don’t have a pre-trial 

examination and a previous planning step. The operation has to be performed quickly in order to reduce the 

possibility of death (for our case-operation the death-rate is estimated to 25% depending on the organ-

functioning, and the probability of losing the patient increases by 2% for each hour the operation is delayed). 

 The first step involves an examination of the patient who is brought in. The doctors must diagnose the patient 

and in most cases (approx. 80%) it requires a CT-scan. If a CT-scan or other types of X-ray or ultrasound do not 

provide sufficient information about the diagnosis, the doctors may use a laparoscopic laparotomy or 

explorative laparotomy (Appendix 4) in order to determine the diagnosis and ongoing procedure. 
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 The second stage will take place only if it is possible to treat the patient (i.e. the patient is still alive). The 

patient will be moved to the ward after the diagnosis has been determined in order to wait and be prepared 

for the operation. The time the patient spends in the ward depends on how much the staff already has to do, 

and how sick the patient is. Time is a crucial factor as the death rate increase by the hour, but the average 

waiting time for the patient in the ward is approximately four hours.  

 The third stage will occur when the patient can be moved to the operating table. The operation in itself is not 

very different from the elective operation, except the surgeon may have to use an explorative laparotomy 

instead of a laparoscopic laparotomy. In addition to this more doctors and nurses are needed due to the 

urgency of the operation, and still the duration of the operation is longer than for the elective operations. The 

average time spend on an acute operation is approximately five hours. 

 The fourth stage takes place after a successful operation (i.e. the patient is still alive). The patient is monitored 

by a nurse but because of the patient’s bad condition the nurse can’t deal with multiple patients 

simultaneously. Furthermore the patient stays in the recovery ward approximately nine times as many hours 

than an elective patient (i.e. 18 hours). The condition of the patient in these hours determines if the patient 

has to be moved to the ICU-department in AD or can be moved to the ward in the SD.  

 On average one third of the acute patients are moved to the ICU-department (5% for elective patients). If this 

happens they will be classified in a different DRG-group. The costs related to ICU are very high and can amount 

to half a million DKK. The patients require a lot of care and consume a lot of staff’s attention. The medicine 

usage is higher as well. The patient stays on average eight days in ICU and those who stay alive will be moved 

on to the ward in the SD. For scope reasons we will only focus on the two thirds that are moved directly to the 

ward as they remain within the same DRG-group. 

 The fifth stage involves the patient’s stay at the ward in the SD, where the patient will stay until he has 

recovered and able to manage a proper lifestyle at home. The patient spends approx. 12.1 days here before he 

can be discharged. The number of days is estimated to be 1.6 times more than the number of days for an 

elective patient. 

Similarities and differences between acute and elective treatments 

The acute and elective operation processes have similarities and differences. The acute and elective patients go 

through roughly the same stages by entering the hospital, being examined, undergo surgery, recover and get 

discharged. However, each of these stages is involved with increased complications and longer duration when 

the hospital has to deal with an acute patient. In the beginning stages the diagnosing of an acute patient 

involves more tests or an actual explorative laparotomy. In addition to this the acute patient must be 

scheduled for operation and a bed must be found. This imply much administrative work as the hospital already 

runs at high capacity and the hospital may have used the beds normally reserved for acute patients for another 

operation. Then operation and recovery time are longer for the acute patients because of the patients’ 

worsened condition.   
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11.8. Organ-functioning and its relation to costs 

 

The “complications” included in DRG-0609 imply the patient has some conditions and/or that the patient is a 

smoker, alcoholic, old or alike. Complications will prolong the length of stay, where it will take more time for 

the patient to recover. This concept can be simplified as the “organ-function” of a patient. The organ-function 

for a young, athletic person is naturally higher than the organ-function for an old, obese person who lived a life 

filled with alcohol and smoking. A low organ-function will prolong the length of stay and require additional 

services in order to help the patient recover. In relation to this, the organ-function for an acute patient is much 

lower than for an elective patient, which is also part of the explanation of higher total cost in terms of bed-

days. The relation between organ-function and amount of bed-days can be found in the following figure: 

 

 

11.9. Calculation of standards and variance analysis 

Please refer to Dropbox for Excel-file with including formulas and transparent calculations. 

 

Actual total values (price): 
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Acute   Elective   

DMMOH 
DRG-0609 DRG-0610 

DRG-
0609 

DRG-0610  

Bed-days 4795 4059 3185 2628 

Surgery & Anesthetics 2622 1764 2295 2085 

Occupational Therapy 60 60 3 4 

Physiotherapy 65 33 20 3 

Clinical biochemistry 1540 1250 390 260 

Clinical microbiology 1311 1044 114 183 

Pathology  2574 2780 5247 4112 

Radiology 258 186 35 30 

Blood transfer 1848 1890 1029 966 

     DL 

    Bed-days 38223 31119 25389 19272 

Surgery & Anesthetics 20792 14112 18309 16515 

Occupational Therapy 540 540 23 34 

Physiotherapy 1495 660 180 54 

Clinical biochemistry 1540 2780 390 260 

Clinical microbiology 1725 1350 150 243 

Pathology  6057 6560 12357 9696 

Radiology 2494 1829 420 270 

Blood transfer 84 84 63 42 
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Actual values (quantity): 

 

      Cost Center DRG-0609     DRG-0610     

  Acute Elective   Acute Elective   

Bed-days 13,7 9,1   12,3 7,3   

Surgery & Anesthetics 2,3 1,7   2,1 1,5   

Occupational Therapy 1,9 0,1   1,0 0,0   

Physiotherapy 6,5 1,0   3,3 0,3   

Clinical biochemistry 154,0 39,0   125,0 26,0   

Clinical microbiology 2,3 0,3   1,8 0,3   

Pathology  0,9 0,9   1,0 0,8   

Radiology 4,3 0,7   3,1 0,5   

Blood transfer 4,2 2,1   4,2 2,1   

 

Standards (price): Factor of 15% acute and 85% elective 

 

 
Standards 

 

DRG-
0609 

DRG-
0610  

DMMOH     

Bed-days 3426,5 2842,65 

Surgery & 
Anesthetics 

2344,05 2036,85 

Occupational Therapy 11,55 12,4 

Physiotherapy 26,75 7,5 

Clinical biochemistry 562,5 408,5 

Clinical microbiology 293,55 312,15 

Pathology  4846,05 3912,2 

Radiology 68,45 53,4 

Blood transfer 1151,85 1104,6 

   DL 

  Bed-days 27314,1 21049,05 

Surgery & 
Anesthetics 

18681,45 16154,55 

Occupational Therapy 100,55 109,9 

Physiotherapy 377,25 144,9 

Clinical biochemistry 562,5 638 
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Clinical microbiology 386,25 409,05 

Pathology  11412 9225,6 

Radiology 731,1 503,85 

Blood transfer 66,15 48,3 

 

Standards (quantity): Factor of 15% acute and 85% elective 

 

 

DRG-
0609 

DRG-
0610 

   Bed-days 9,8 8,1 

Surgery & Anesthetics 1,8 1,7 

Occupational Therapy 0,4 0,2 

Physiotherapy 1,8 0,8 

Clinical biochemistry 56,3 40,9 

Clinical microbiology 0,6 0,5 

Pathology  0,9 0,8 

Radiology 1,3 0,6 

Blood transfer 2,4 2,4 

 

Actual values (per bed-day/service) 

 

Acute   Elective   

DMMOH 
DRG-0609 DRG-0610 

DRG-
0609 

DRG-0610  

Bed-days 350 330 350 360 

Surgery & Anesthetics 1140 840 1350 1390 

Occupational Therapy 32 60 30 0 

Physiotherapy 10 10 20 10 

Clinical biochemistry 10 10 10 10 

Clinical microbiology 570 580 380 610 

Pathology  2860 2780 5830 5140 

Radiology 60 60 50 60 

Blood transfer 440 450 490 460 

     
DL 

    Bed-days 2790 2530 2790 2640 

Surgery & Anesthetics 9040 6720 10770 11010 
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Occupational Therapy 284 540 230 0 

Physiotherapy 230 200 180 180 

Clinical biochemistry 10 22 10 10 

Clinical microbiology 750 750 500 810 

Pathology  6730 6560 13730 12120 

Radiology 580 590 600 540 

Blood transfer 20 20 30 20 

 

Standards (per bed-day/service) 

 
    

DMMOH DRG-0609 DRG-0610 

Bed-days 350 351 

Surgery & Anesthetics 1302 1198 

Occupational Therapy 29 62 

Physiotherapy 15 9 

Clinical biochemistry 10 10 

Clinical microbiology 489 624 

Pathology  5385 4890 

Radiology 53 89 

Blood transfer 480 460 

      

DL     

Bed-days 2787 2599 

Surgery & Anesthetics 10379 9503 

Occupational Therapy 251 550 

Physiotherapy 210 181 

Clinical biochemistry 10 16 

Clinical microbiology 644 818 

Pathology  12680 11532 

Radiology 562 840 

Blood transfer 28 20 

 

Price and quantity variances: 

 

 

Acute   

 

Elective   

 DMMOH DRG-0609 DRG-0610 

 

DRG-0609 DRG-0610  

 Price variance:  
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AQ x (AP-SP) 

Bed-days 5 -258   3 66 
 Surgery & Anesthetics -373 -752   81 288 
 Occupational Therapy 5 -2   0 0 
 Physiotherapy -32 2   5 0 
 Clinical biochemistry 1 2   0 0 
 Clinical microbiology 186 -80   -33 -4 
 Pathology -2272 -2110   401 200 
 Radiology 32 -90   -2 -15 
 Blood transfer -168 -43   21 -1 
 Total -2616 -3331 F/F 477 535 U/U 

       Quantity variance:  
SP x (AQ-SQ) 

     Bed-days 1364 351   -245 -281 
 Surgery & Anesthetics 651 0   -130 -240 
 Occupational Therapy 43 -6   -9 -12 
 Physiotherapy 70 2   -12 -5 
 Clinical biochemistry 976 -19   -173 -149 
 Clinical microbiology 832 -125   -147 -125 
 Pathology 0 489   0 0 
 Radiology 158 9   -32 -9 
 Blood transfer 864 -138   -144 -138 
 Total 4958 563 U/U -891 -958 F/F 

              

DL Acute   

 

Elective   

 Price variance:  
AQ x (AP-SP) 

DRG-0609 DRG-0610 

 

DRG-0609 DRG-0610  

 Bed-days 39 -844   26 302 
 Surgery & Anesthetics -3079 -5844   665 2261 
 Occupational Therapy 62 -10   -2 0 
 Physiotherapy 133 62   -30 0 
 Clinical biochemistry 1 830   0 -146 
 Clinical microbiology 244 -123   -43 -2 
 Pathology -5355 -4972   945 470 
 Radiology 76 -774   26 -150 
 Blood transfer -32 -1   5 0 
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Total -7910 -11674 F/F 1593 2735 U/U 

       

       Quantity variance:  
SP x (AQ-SQ) 

     Bed-days 10870 10914   -1951 -2079 
 Surgery & Anesthetics 5189 3801   -1038 -1901 
 Occupational Therapy 377 440   -75 -110 
 Physiotherapy 985 453   -168 -91 
 Clinical biochemistry 976 1312   -173 -232 
 Clinical microbiology 1094 1064   -193 -164 
 Pathology 0 2306   0 0 
 Radiology 1687 2099   -337 -84 
 Blood transfer 50 36   -8 -6 
 Total 21229 22425 U/U -3944 -4666 F/F 

        
       
      Total variances 
      

 

Acute   

 

Elective   

 

 

DRG-0609 DRG-0610 

 

DRG-0609 DRG-0610  

 DMMOH           

 Price variance:  
AQ x (AP-SP) -2616 -3331   477 535 

 Quantity variance:  
SP x (AQ-SQ) 4958 563   -891 -958 

 Total 2342 -2768 U/F -413 -423 F/F 

       DL 
      Price variance:  

AQ x (AP-SP)                 -7.910  
              -
11.674    

                
1.593  

                
2.735  

 Quantity variance:  
SP x (AQ-SQ)                21.229  

               
22.425    

              -
3.944  

              -
4.666  

 

Total                13.319  
               
10.751  U/U 

              -
2.350  

              -
1.931  U/U 

        
      

       Accumulated 
variances 
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Acute       Elective    
 

 

 DRG-0609  DRG-0610     DRG-0609  DRG-0610 

 No. of treatments 134 110   150 142 
 DMMOH  

     Price variance:  
AQ x (AP-SP)            -350.524             -366.418    71621 75952 

 Quantity variance:  
SP x (AQ-SQ)              664.318  

               
61.890    -133608 -136054 

 Total              313.795             -304.529  U/F -61988 -60101 F/F 

       DL 
      Price variance:  

AQ x (AP-SP)         -1.059.929  
        -

1.284.185    238990 388338 
 Quantity variance:  

SP x (AQ-SQ)          2.844.628           2.466.773    -591542 -662568 
 Total          1.784.699           1.182.588  U/U -352553 -274230 F/F 
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11.10. Identification of cost behavior through the least-squares regression method 

 

The appendix includes graphs with illustrations of the cost behavior in each of the cost centers. First is 

the acute treatment type illustrated at an overall level, including both DRGs, thereafter are each DRG 

illustrated. Secondly is the elective treatments shown in the same matter. The cost functions for costs 

besides salary, i.e. “v_XXXX_cost”, are misleading in the following figures as they include a total of 

both salary expenses and other expenses. Therefore it is necessary to subtract the cost function for 

salary within each category. The necessary adjustments have been made as the values were 

transferred to the main paper, ref. Table 7.1.  

Bed-days: 
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Surgery & Anesthetics:  
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Occupational therapy: 
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Physiotherapy: 

 

 

 

 

Clinical biochemistry: 



Alexander Qvitzau Lund, 
Cand. Merc. ASC, CBS, October 2015 

153 
 

 

 

 

 

Clinical microbiology 
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Pathology: 
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Radiology: 
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Blood transfers: 
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