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Abstract 

A value-based healthcare contract is an innovative payment model in which two parties, typically the 

healthcare payer and the pharmaceutical company or health service provider, agree to make payments for 

services depend on value creation.  

 

A VBHC contract might reduce the payer’s risk of a sub-optimal purchase, facilitate earlier access to new 

health technologies because the risk is shared between payer and provider, provide higher value care for 

the patient since their feedback can be incorporated into the performance measures, and can serve as a 

catalyst for generating enhanced real-world medical evidence.  

 

Despite the potential benefits, the use of VBHC contracts is still limited. One reason for this is that the 

design and implementation of value-based contracts are complicated. Agreeing on the terms of a contract 

can be challenging, especially under conditions of uncertainty and asymmetric information, involves 

difficult tradeoffs. 

 

Designing a contract involves trade-offs between several different goals of contract design; coordinating 

(ensuring that the products are offered at the right time and place), motivation (ensuring that the contract 

parties have individual incentives to take socially desirable decisions), and transaction costs (ensuring that 

coordination and motivation are provided at the lowest possible cost). However, prioritizing one objective 

might come at the cost of another.  

 

This paper gives a systematic coverage of a pay-for-performance contract between a private health service 

provider and a Danish public health care payer. This regulatory practice is compared with the theory of 

contract design outlined by Bogetoft and Olesen (Bogetoft P & Olesen HB, 2004). The systematic analysis of 

the contract is used to discuss specific and general issues of how to balance different goals of contract 

design within value-based health care. The discussion shows that focuses on some goals leads to 

downgrading others and that some trade-offs are crucial. 

 

 

Key words: Contract design, incentive regulation, value-based health care, innovative contracting   

 



   

3 

 

  



   

4 

 

Table of contents 

Abstract ...................................................................................................................................................................... 2 

1 Introduction ...................................................................................................................................................... 6 

2 Contract theory as applied within value-based healthcare ................................................................................ 8 

3 The value-based healthcare contract ................................................................................................................12 

3.1 Clinical effect Index ........................................................................................................................................ 13 

3.1.1 Calculation of index numbers (clinical impact index) ............................................................................... 13 

3.2 Patient perceived quality index /PRO ............................................................................................................ 14 

3.2.1 Targets for patient perceived quality index .............................................................................................. 14 

3.2.2 Calculation of index numbers for the patient perceived quality index .................................................... 14 

3.3 Treatment activity index ................................................................................................................................ 15 

3.4 Aggregate outcome index.............................................................................................................................. 15 

3.4.1 Determination of settlement baseline ...................................................................................................... 16 

3.4.2 Differential settlement model .................................................................................................................. 17 

3.5 Evaluation of the Odsherred project .............................................................................................................. 18 

4 Coordination ....................................................................................................................................................19 

4.1 Coordination of production ............................................................................................................................ 19 

4.2 Coordination of risk ....................................................................................................................................... 20 

4.2.1 Risk sharing ............................................................................................................................................... 21 

4.2.2 Risk minimization ...................................................................................................................................... 21 

5 Motivation .......................................................................................................................................................22 

5.1 Participation .................................................................................................................................................. 23 

5.2 Effort .............................................................................................................................................................. 25 

5.3 Investment ..................................................................................................................................................... 27 

6 Transaction costs ..............................................................................................................................................27 

6.1 Entering contract ........................................................................................................................................... 28 

6.2 Conflict resolution .......................................................................................................................................... 28 



   

5 

 

6.3 Monitoring ..................................................................................................................................................... 29 

6.4 Influence costs ............................................................................................................................................... 30 

7 Conclusion ........................................................................................................................................................32 

8 Literature .........................................................................................................................................................34 

 

Figure 1: Principal-agent relationship ............................................................................................................ 10 

Figure 2: Hierarchy of goals for contract design ............................................................................................ 11 

Figure 3: Model for differentiated reimbursement ....................................................................................... 17 

Figure 4: Relationship between clinical effect, patient-perceived quality and outcome level.................... 18 

 

Table 1: Patient perceived quality index........................................................................................................ 14 

Table 2: Example of calculations for the aggregate outcome index ............................................................. 15 

Table 3 Categories for differential settlement .............................................................................................. 17 

 

  



   

6 

 

1 Introduction 

Healthcare providers, including clinicians, hospitals, and pharmaceutical companies, are typically paid 

through a combination of activity-based payments and global budgets. These traditional funding 

approaches are primarily focused on rewarding volume or emphasizing budget control instead of 

emphasizing clinical quality and patient experienced values. To address this lack of focus on value creation, 

health systems in a number of countries are testing different value-based payment models (The Economist 

- Intelligence Unit, 2018). Value-based healthcare (VBHC) has been presented as a way to promote more 

efficient and responsive health services: 

 

In a VBHC model, providers are paid based on patients’ health outcomes – as opposed to the fee-for-service 

or capitated approach, in which providers are paid based on the amount of healthcare services they deliver 

or the number of patients they serve. In these systems providers are, “rewarded for helping their patients 

improve their health, reduce the effects and incidence of chronic disease, and live healthier lives in an 

evidence-based way” (Porter ME, 2010). Hence, the “value” is derived from measuring health outcomes 

against the cost of delivering the outcomes.  

 

Different payment models have been proposed to support a value orientation as follows:  

 

- pay-for-performance based payment for meeting predefined thresholds for quality of care,  

- bundled payment to encourage innovative and cost-effective treatments for the full cycle of care 

and to hold providers accountable for the health outcomes delivered to patients,  

- population-based payment in which a provider agrees to accept responsibility for the health of a 

group of patients in exchange for a set amount of money, and  

- value-based purchasing of drugs and medical equipment in which the purchasing power is used to 

stimulate competition on other parameters than price or price in combination with other criteria 

(Garrison LP, 2013).  

 

More information on these different payment models can be found in Starr L & Vrangbæk K, 2021. 

However, these arrangements are still relatively new in the healthcare field; experiences using them in 

practice are still limited and there is room for interpretation in terms of both terminology and concept.  

 

Therefore, a key issue in the transition to a VBHC model is determining how to design adequate, fair, and 

manageable contracts between payers and providers of health care. Contracting is complicated due to the 
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many types of information asymmetry and uncertainty that are inherent to healthcare (Donaldson C & 

Gerard K, 1993) . Market failures, rapid technological developments, and changes in demand make it 

difficult to foresee developments and risks. Additionally, while there is an abundance of data in many 

healthcare systems, it can be difficult to agree on appropriate indicators of value creation.  

Several challenges need to be addressed in terms of building the contract between the payer and the 

provider. These include an agreement on causality between interventions and relevant outcome measures 

and indicators; how to ensure transparency and alignment in defining and measuring outcomes and how to 

ensure sufficient data to track outcomes. Ideally, a contract should be designed in a way that aligns 

incentives and alleviates problems of asymmetric information. This involves the trading-off of different 

goals of contract design: coordination (i.e., ensuring that the products are offered at the right time and 

place), motivation (i.e., ensuring that the contract parties have individual incentives to take socially 

desirable decisions) and transaction costs (i.e., ensuring that coordination and motivation are provided at 

the lowest possible cost). Prioritizing one objective might come at the cost of another. General contract 

theory, which analyses how contracts should be designed in order to achieve optimal and socially desirable 

outcomes, may help address such issues, especially under conditions of uncertainty and asymmetric 

information (Bogetoft P & Olesen HB, 2004).  

Contract design is not new to health economics. It has been used to guide the setting of co-payments in a 

healthcare system, incentives for healthcare providers, pricing agreements between healthcare systems 

and pharmaceutical firms, and public-private healthcare provision. 

 

Most papers in contract theory focus on just one or very few contract-based challenges (Bogetoft P & 

Olesen HB, 2004). This is not surprising from an academic perspective as the application of theoretical 

innovations often requires the use of stylized models in order to trace the effects analytically. However, it is 

not sufficient as a practical guidance as it risks solving one issue while creating new problems in other 

areas. It is therefore important to consider all aspects of a contract simultaneously. The advantage of the 

Bogetoft & Olesen’s framework is that it provides a holistic perspective of contract design based on 

theories as well as the practicalities of contracting.   

 

The objective of this paper is to discuss how a value-based health care contract prioritizes different goals of 

contract design. This paper uses a public-private pay-for-performance based contract between the health 

care provider Roche Diabetes Care and the Danish municipality of Odsherred. The health services offered as 

part of the contract is a combination of an app-based service and coaching. The project was initiated in 
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2017 as a pilot. This regulatory practice is compared with the theory of contract design outlined by Bogetoft 

and Olesen (2004). I also discuss insights that may be particularly useful in connection with similar value-

based healthcare contracts in the future, both in Denmark and elsewhere.  

2 Contract theory as applied within value-based healthcare 

Most value-based healthcare (VBHC) projects require a formal contract framework. Real contracts balance 

a number of conflicting objectives that characterize the contracting situation as most economic systems 

involve several agents with conflicting interests, asymmetric information, and asymmetric possibilities to 

act. This section outlines a number of theoretical issues to be considered when designing and managing 

VBHC contracts including but not limited to risk sharing agreements, pay-for-performance based payment 

contracts, and innovative or outcome-based contracts.   

 

Contract theory is based on the assumption of economic rationality (Bogetoft P & Olesen HB, 2004) in 

which individuals are depicted as choosing the best means to pursue their goals given the information they 

have with unlimited analytical capacity. Contract theory also relies on the idea of opportunism; individuals 

are depicted as selfish and are presumed to exploit the situation for their own benefit. Hence, an individual 

will only honor an agreement if it is beneficial for them and will otherwise seek to improve his position by 

withholding information, misreporting, or not acting according to the contract (Williamson O, 1985) 

(Bogetoft P & Olesen HB, 2004). 

 

Within health care, there is limited experience that fit the specific contract situation. Therefore, many 

value-based contracts are developed through trial and error and are gradually improved as limitations 

appear (Bogetoft P & Olesen HB, 2004). As VBHC is still in its infancy in Denmark, not many contracts have 

been agreed upon yet and many of the previous pilot projects have lacked essential components such as 

the cost component (Vrangbæk K & Starr L, 2021). However, the trial-and-error approach is often lengthy, 

expensive, and, to some extent, random and sporadic (Bogetoft P & Olesen HB, 2004). Applying the 

theoretical contract framework may aid in this process and minimize errors. Two of the most important 

economic theories of contracts, the agency theory and the transaction cost theory, are explained as 

follows:  

 

The agency theory is concerned with the design of incentive schemes in which one-person (the agent) acts 

on behalf of another person (the principal). In this relationship, a principal gives legal authority to an agent 

to act on the principal’s behalf when dealing with a third party. The agent is obligated to act in the best 
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interests of the principal, but establishing the right incentive structure can be complicated by asymmetric 

information, which can then lead to adverse selection.  

 

The contract in Odsherred is formally between Roche Diabetes Care as the agent and the Odsherred 

municipality as the principal that is delegating the task of providing municipal healthcare services on behalf 

of the public. However, patients may also receive health services from regional hospitals and general 

practitioners, both of which can be formally in charge of patient management. This means that payment 

from the Odsherred municipality to Roche depends on patient health outcomes, which in turn depend on 

the totality of services provided by Roche, GPs, and hospitals (if relevant).  

 

The specific services that Roche delivers under the Integrated Diabetes Management solution use the Accu-

Chek Guide Solution and are collectively called the “Stay in the Zone Health Program”. The solution offered 

by Roche is a supplement to the contract between the patient’s usual health professionals by adding what 

Roche defines as “additional education, motivation, and coaching”. Roche offers a digital solution for 

remote monitoring (a diabetes app), calls from customer support and certified coaches, a motivational 

community with other diabetics, group-based exercises such as weekly walks, a tele-dietician program, and 

group-based cooking class, easily accessible overviews of training materials, expert guidance accessible via 

telephone, and motivational elements (Roche, 2018). 
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Figure 1: Principal-agent relationship 

The resources involved in negotiating and administering a contract are largely ignored in agency theory 

(Bogetoft P & Olesen HB, 2004) but are covered in transaction cost theory. Transaction costs lead to 

incomplete contracts that do not specify all the possibilities. However, transaction cost theory has been 

criticized for being too broad in its explanatory aim and its limited ability to predict. 

The context for a contract is essential as what might be the most important aspect of a successful 

implementation in one circumstance might not be true in another: The present case shows that general 

practitioners and regional hospitals play a critical role in achieving results. While neither the municipality 

nor Roche Diabetes Care has a direct principal-agent relation to these two entities, the contract assumes 

that they will not attempt to interfere when Roche Diabetes Care or Odsherred Municipality takes on more 

responsibility for the management of diabetes patients. This may be a problematic and somewhat naïve 

assumption but might be a consequence of the fact that there is an extreme demand for the service of 

general practitioners and hospitals focusing on specialized services for diabetics.  

Regardless of the context, contract theory has identified a number of general issues in contract design. The 

literature on organization often focuses on problems with motivation and coordination of activities while 

transaction cost theory considers the costs of preparing and administering a contract (Milgrom P & Roberts 

J, 1992). In 2004, Bogetoft and Olesen developed a theoretical framework based on previous work in 
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contract analysis that utilizes the concepts of coordination, motivation and minimization of transaction 

costs (Bogetoft P & Olesen HB, 2004) which are explained as follows:  

1. Coordination: Ensuring that the right products are produced at the right time and place 

2. Motivation: Ensuring that the contracting parties have individual incentives to make socially 

desirable decisions 

3. Transaction costs: Ensuring that coordination and motivation are provided at the lowest possible 

cost 

 

These are the three main factors that contribute to the overall goal of maximizing the sum of the 

profits of all the contracting parties in a production chain context as analyzed by Bogetoft and 

Olesen. In the context of healthcare, the overall goal would be to maximize value; maximize health 

outcome with minimum resources. Bogetoft and Olesen arrange the various aspects to consider 

when writing a contract in a hierarchy as illustrated in figure 2. 

 

    Source: (Bogetoft P & Olesen HB, 2004)  

Figure 2: Hierarchy of goals for contract design 
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One reason that Bogetoft and Olesen developed this framework was to address the narrow focus of most 

of the alternative frameworks and develop a more holistic approach (Bogetoft P & Olesen HB, 2004). This 

paper uses this hierarchy to characterize and evaluate the contract between Roche Diabetes Care and the 

Odsherred municipality and to discuss the overall challenges with VBHC contracts. I find that, although the 

goal of hierarchy-based framework is more holistic than the alternatives, it risks being too complex. In the 

specific contract, some of the goals are however found to be somewhat overlapping and consequently, 

some goals are in the below section discussed more in-depth than others.  

3 The value-based healthcare contract  

 
Key elements of the contract that began in December 2017 between the provider, Roche Diabetes Care, 

and the payer, the municipality of Odsherred, are outlined below. It ran for 24 months.  

 

The aim of this personalized diabetes management project was to encourage type 2 diabetes patients to 

make necessary lifestyle changes, motivate them, and determine opportunities that would enable patients 

to reach their individual health goals by spending more time within their ideal blood sugar range. The 

project aimed to provide integrated solutions for monitoring glucose levels, delivering insulin, and tracking 

as well as contextualizing relevant data points to contribute to successful treatment. It was expected that a 

more stable blood sugar level would reduce the need for treatment in the short term, which would 

potentially lead to reduced outpatient visits to the hospital (for which the municipality pays a co-payment) 

and/or reduced need for contact to municipal home care/home nursing.  

 

In order to establish a VBHC model, Roche Diabetes Care and the municipality defined which indicators 

they believed would measure value for the patient. The indicators were selected to measure developments 

over time. This was supposed to enable analysis of relationships between indicators of costs and 

achievements related to individual patient journeys. The so-called outcome index - which was used for 

reimbursement under the outcome-based reimbursement model in Odsherred - consisted of a clinical 

effect index, a patient perceived quality index, and a treatment activity index, each accounting for one-third 

of the total outcome index:  

 

 The clinical effect index consisted of consecutive observations of blood sugar levels that were 

compared with a target range.  
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 The patient perceived quality index was based on ongoing patient reported outcome measures 

(PROMs).  

 The treatment activity index measured various types of treatment activity.  

 

3.1 Clinical effect Index 

It was agreed to measure how many observations of the blood glucose measurements that were within the 

established range for stable blood sugar. A baseline level was agreed upon for the proportion of 

observations to be within the range (clinical effect baseline). Ideally the baseline level was to be based on a 

population that had not been treated with the Accu-Chek Guide Solution (the intervention). In this case, a 

baseline was established based on general experience from the treatment of diabetes patients. The clinical 

effect baseline was initially set at 0.7, meaning that 70% of blood glucose readings should be within the 

agreed range for stable blood sugar levels. 

Blood glucose was measured at least five times a day. All observations for a given period were collected 

and the proportion of observations within the desired range was calculated. If there was variation in the 

number of daily observations then the lowest number recorded during that period was used. 

 

3.1.1 Calculation of index numbers (clinical impact index)  

The calculation of the blood sugar index number was done by dividing the actual clinical effect for each 

patient with the baseline interval. 

 

The formula is: 

 

CEImp = Clinical effect indexm,p = clinical effect actual levelm,p / clinical effect baseline  

 

Where m is the particular month to which the blood glucose measurement relates and p is the particular 

patient to which the observations relate. 

 

A clinical effect index of 0.8 is used to determine the outcome index if measurements were not received for 

at least 50 percent of the days in the previous month. 
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3.2 Patient perceived quality index /PRO 

 

A number of questions were created for the diabetic patients to answer on an ongoing basis to create a 

target for the patient-reported outcome (PRO). The questions focus on the patient-perceived quality of the 

treatment for diabetes as well as the satisfaction of treatment from the Accu-Check Guide solution. 

 

3.2.1 Targets for patient perceived quality index 

A common goal for the patient perceived quality index was to be found based on the following questions:  

 

Questions Answer-categories Weight 

1. How satisfied are you with your blood glucose 
level at the moment? 

1 (low satisfaction) - 5 (high satisfaction) 0.5 

2. How satisfied are you at the moment with the 
treatment you are receiving? 

1 (low satisfaction) - 5 (high satisfaction) 0.5 

Table 1: Patient perceived quality index 

The above questions were considered patient reported outcome (PRO) measures. 

 

The actual satisfaction level was determined based on patient response with each of the two-question 

weighing an equal 0.5. The questions regarding satisfaction were sent to the enrolled diabetic patients once 

a month. Data was collected by Roche Diabetes Care for the purpose of calculating the monthly satisfaction 

index. 

 

3.2.2 Calculation of index numbers for the patient perceived quality index 

The calculation of the monthly patient perceived quality index was done by dividing the actual weighted 

satisfaction level by the baseline level. The formula is: 

 

PPQImp = Patient perceived quality indexm,p = PRO actual answerm,p / PRO baseline 

Where m is the month in question and p is the patient to whom the observations relate. 

 

The goal was to receive measurements from each patient each month. However, if no answer was received 

for a particular patient, a clinical effect index of 0.8 was used in the calculation of the outcome index. 
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3.3 Treatment activity index 

The expectation is that a more stable blood sugar level will reduce the treatment activity index in the short-

term regarding visits to the hospital and/or reduced dialogue with the municipality’s home nurse. For now, 

this is not being taken into account in the overall treatment activity index calculations. The goal is that 

these measurements will be included in the long run but it is not clearly specified in the contract. For this 

reason, the treatment activity index TAImp is set to 1.0, and will weight 1/3 in the overall aggregated index 

score presented below.   

 

3.4 Aggregate outcome index  

 

The three index numbers (clinical effect index (CEI) , patient perceived quality index (PPQI), and treatment 

activity index (TAI)) are all included in an overall patient specific aggregated outcome index number. The 

total patient specific index can be between 0 (CEI=0 x PPQI=0.25 x TAI=1.0) and 1.78 (CEI=1.42 x PPQI=1.25 

x TAI=1.0), as seen in Table 2. The model is set up such that if baseline levels of clinical effect, patient-

perceived efficacy, and treatment activity are achieved then the overall outcome index will be 1.0.  

 

Finally, if a patient has missing data for both clinical effect and patient perceived quality index of 0.8 in both 

scores. This provides an overall outcome index of 0.64 for that month (0.8 x 0.8 x 1.0). This is the example 

provided below in the far-right column below:  

 

Index Weight Value 
interval 

Treatment 
baseline 

Index in case of 
missing data 

Clinical effect indexm,p 1/3 0 – 1.42 1.0 0.8 

Patient perceived quality indexm,p 1/3 0.25 – 1.25 1.0  0.8  

Treatment activity indexm,p 1/3 1.0 1.0 1.0 

Outcome index 1.0 0 – 1.78 1.0  0.64 

Table 2: Example of calculations for the aggregate outcome index 

These results indicate that it is disadvantageous for Roche Diabetes Care to have missing data in the clinical 

effect and patient perceived quality indexes, as the 0.8 is below the treatment baseline of 1.0. Conversely, 

if the patient would otherwise have measures below 0.8, reporting missing data could be an advantage for 

Roche Diabetes Care. As missing data can be considered to be evidence of patient non-compliance, an 

alternative could be that Roche Diabetes Care would carry some of the responsibility for the missing 

measurements.  
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It is clear from the table that the three elements of the index are given equal weight. This appears 

somewhat arbitrary and one might have expected the clinical component to carry more weight given the 

historical emphasis of clinical effect.  

 

3.4.1 Determination of settlement baseline 

A settlement price, i.e., the price that the payer will reimburse the provider, was determined for the use of 

the Accu-Chek Guide solution, which included diabetes testing strips. The baseline was set at the ordinary 

average cost for the municipalities, around DKK 10,000 per year per patient (DKK 5 x 6 daily measurements 

x 365 days per year) for purchasing strips. This was equivalent to Odsherred’s direct costs associated with 

performing the task of chronic diabetic patients who were not in need of additional care. 

 

A level of acceptable improvement of the target number was determined as a result of the treatment based 

on the baseline. This acceptable level was the starting point for pricing negotiations. At this level, the 

supplier receives the agreed settlement price for the treatment of the patient. If the outcome index after 

the treatment was above the agreed acceptable level, indicating that the treatment produced a greater 

effect than expected, then a higher settlement price was agreed upon. In Odsherred the agreed upon levels 

were that 10 and 30% respectively, meaning that 10 % and 30 % respectively were added to the agreed 

upon settlement price if the outcome index was at least 10 or 30% respectively above the acceptable level. 

Similarly, the settlement price would be reduced if the outcome index was below the agreed acceptable 

level as illustrated in Figure 3. It was agreed, that these levels could be adjusted if needed.   
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Figure 3: Model for differentiated reimbursement 

3.4.2 Differential settlement model 

As explained, the five settlement categories were defined based on the aggregate outcome index 

performance which sums the clinical effect, the patient perceived quality and the treatment activity. The 

five settlement categories range from below 0,5 to above 1,5 equaling a yearly payment ranging from 

between 7,000 DKK and 13,000 DKK depending on the aggregated outcome index (see Table 3).  

 

 Level for the 
aggregated 
outcome index 

Difference from 
baseline, pct. 

Actual 
reimbursement, 
monthly, DKK 

Actual 
reimbursement, 
yearly, DKK 

Outcome far above treatment 
baseline 

1,50 - max +30 % 1.083 13.000 

Outcome above treatment 
baseline 

1,20-1,50 +10 % 917 11.000 

Outcome on level with 
treatment baseline 

0,80-1,20 0 833 10.000 

Outcome below treatment 
baseline 

0,51-0,80 -10 % 750 9.000 

Outcome far below treatment 
baseline 

Min-0,50 -30 % 583 7.000 

Table 3 Categories for differential settlement 

• Value at least 30 % above baseline

• Reimbursment baseline plus 30 percent

Far above treatment 
baseline

• Value at least 10 % above baseline

• Reimbursment baseline plus 10 percent
Above treatment baseline

•Value = treatment baseline

•Price = reimbursment baseline
At level with treatment 

baseline

• Value at least 10 % above baseline

• Reimbursment baseline minus 10 percent
Below treatment baseline 

•Value at least 30 % under baseline

•Reimbursement baseline minus 30 percent
Far below treatment 

baseline
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Figure 4 shows different levels of the outcome index depending on the percentage of blood glucose 

measurements within the agreed range (x-axis) and the level of patient satisfaction achieved (y-axis). 

 

 

 

Figure 4: Relationship between clinical effect, patient-perceived quality and outcome level 

3.5 Evaluation of the Odsherred project  

In the article by Starr L (2021), the preliminary lessons about value-based healthcare in Denmark based on 

the Odsherred/Roche project were presented. Using these lessons as a starting point issues of the 

feasibility and transferability of the VBHC concept to other settings were discussed. Therefore, I refer to 

this article for a more in-depth discussion of the feasibility of the Odsherred project and VBHC in general.  

 

It was found that very few patients (only 30 patients in total), and significantly fewer than expected, were 

enrolled in the project. Due to the few patients, it was not possible to do a formal evaluation of the 

outcome. It was found, that the design and implementation required significant and continuing efforts in all 

phases of the project. Resource constraints are likely to apply in most settings wishing to implement VBHC. 

This may dampen the likelihood of success in other areas, as initial investments are likely to be required in 

the implementation and follow-up. In regard to the contract itself, the contract was very time consuming to 

negotiate and to reach an agreement on which indicators to measure and which reimbursement level that 

would lead to indicating high transaction costs. It was found difficult for employees who had not been part 

of the contract negotiation to understand the contract and follow it as it was perceived very complex, and it 

was emphasized by clinicians that if they were to collect data it had to be of relevance for more than the 
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contract itself. While some elements of the contract and the case can be easily adapted in new settings, it 

also appears that a “one size fits all” approach is likely to fail. Hence, there is a great need to consider local 

conditions in clinical and social care practice when designing and implementing VBHC schemes.  

 

In the below sections, the contract will be discussed up against the contract theory framework by Bogetoft 

and Olesen (2004). 

4 Coordination 

The behavior of the stakeholders must be coordinated such that the right services are being offered at the 

right time and place in order to achieve the best outcome:  

 

4.1 Coordination of production 

Coordination of production, in the context of healthcare, can for example refer to the alignment between 

the patient’s preferences and the providers’ deliverables. Coordination of production will ensure that the 

right combination of services is being offered compared to what patients would prefer given feasibility in 

terms of production possibilities. Therefore, the coordination of independent decision makers is probably 

the most important element in a contract. Sub-optimal coordination might lead to decision makers 

optimizing their own decisions without considering the consequences for the other decision makers in the 

production chain (Milgrom P & Roberts J, 1992).  

 

The municipality of Odsherred had an interested in this project as it was a mean to test whether they could 

increase the value of healthcare for the same amount of money as their current level of spending. The 

municipality was incentivized to enter this contract in order to be able to track the value, i.e., improved 

health outcomes for the individual, for their spending and to share the risk of new aids or treatment with 

the provider, Roche Diabetes Care. However, entering a value-based contract in a new reimbursement 

environment where the project was not put to tender also created some concerns as the options for 

negotiation were not ideal given the set-up and the parties were locked-in with the services offered by the 

provider.  

      

Despite the availability of multiple therapeutic intervention strategies, the municipality experienced that 

many diabetes patients failed to reach their treatment targets. The municipality found that, in many cases, 

patients would be introduced to new devices that the provider charged for but either not use them 
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properly or not use them at all, resulting in the expected clinical improvements not coming to fruition; this 

was also discussed in the literature (Khunti, 2018).  

 

Diabetes patients are a heterogeneous group and while some patients adopt new technology and feel 

comfortable with it, others find it more difficult to adapt and are unsure of what to do, which complicates 

set-up and implementation (Mieritz, 2019). Although the products are technically simple, the municipality 

experienced that some citizens had trouble using smartphone apps and self-monitoring in ways that 

required them to pay attention to their own diet and exercise. It might be a challenge for the municipality 

to recognize and adjust treatment for those patients who do not want to or are not able to receive 

education and guidance in relation to their diabetes. Additionally, for some of the services offered, such as 

sessions with a coach, a number of the participants found the treatment period to be too long. According to 

the municipality, there was also challenge in recruiting the patients; the relatively large geographical size of 

Odsherred resulted in a number of patients being unable to attend the introductory meetings.  

 

In other words, the municipality and Roche Diabetes Care underestimated the patient's perceived 

participation effort while patients felt that their effort exceeded the expected outcome. The program also 

seems to be based on a simplified perception of many patients’ very complex realities and disease histories 

as it assumes that information and coaching/motivational interventions alone will incentivise patients to 

make an effort to improve clinical outcomes. Diabetes is a complex disease and many structural and 

contextual factors influence adherence to the treatment regime and the result of that regime over time 

(Hill J, 2013) (Young-Hyman, 2016) (Gonzalez JS, 2016) (Davies MJ, 2018). 

 

4.2 Coordination of risk 

Contract design should also be concerned with minimization of risk. A number of risks are present when 

initiating contracts in health care. Bogetoft and Olesen identify two ways to minimize the costs of risks; 

minimizing the risk by jointly making the total cost of risk-bearing as low as possible and creating the 

contract such that it minimizes the total risk (Bogetoft P & Olesen HB, 2004).  

 

Minimizing risk and uncertainty can be done by choosing a robust contract that leads to reasonable 

outcomes even if the initial assumptions do not hold true.  
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4.2.1 Risk sharing 

Risk-sharing agreements between providers and healthcare companies allow both parties to share the 

defined risks and opportunities of a shifting reimbursement landscape. Efficient contracts balance the cost 

of risk-bearing against the gains that come from providing incentives (Milgrom P & Roberts J, 1992). If the 

compensation to the provider depends only on the outcome then the contract would provide the right 

incentives to the provider but it would also subject them with all the risks associated with the outcome. On 

the other hand, if the compensation to providers is made completely risk free and unrelated to outcomes 

or performance, companies would have little motivational incentive for a successful outcome as there 

would be neither rewards nor penalties related to performance levels. Shavell (Shavell S, 1979) showed 

that with a risk-averse agent, the optimal payment would always, to some extent, depend on the outcome, 

but the agent would never bear all the risk. There is thus a trade-off between protecting the companies 

from risk and providing motivational incentives.  

 

In a VBHC contract like the contract in Odsherred, the contract is based on the idea that the payer and the 

provider should share the risk, i.e., the cost of the treatment if there is a very low outcome. For a diabetes 

patient various factors can influence the outcome such as biological risks e.g., some patients responding 

better to the treatment plan than other or human behavior e.g., low compliance with the treatment plan. 

Therefore, the settlement price was designed to vary depending on how well a treatment was realized in 

the individual diabetic patient depending on the outcome index, as illustrated in Figure 3.  

 

4.2.2 Risk minimization 

The second aspect of minimizing the cost of risk is minimizing total risk. If the contract does not allow for 

adjustments to changes in production and market conditions the total risk in the producer-processor 

relationship can increase. A non-adjustable contract may prevent the parties from making mutually 

attractive adjustments to the production and marketing plans (Bogetoft P & Olesen HB, 2004).  

 

It was agreed in the case of Odsherred that the contract could be adjusted every three months in cases 

such as, for example, the patients being significantly different than the average diabetes patient by e.g. 

having a lower socio-economic status or in other ways systematically being more difficult to be able to 

obtain a high outcome index. This option was not used in Odsherred. However, frequent adjustments might 

also cause motivational issues as the provider would not have the same incentive to over-perform. 

Frequent re-negotiations also require extra resources. 
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5 Motivation 

As mentioned, contract theory assumes that people act opportunistically. Individuals are depicted as selfish 

and are presumed to exploit situations for their own benefit and thus will only reveal private information if 

it is in their interest to do so (Bogetoft P & Olesen HB, 2004). In order to motivate the parties to participate 

in a value-based contract, the contract must provide the parties with utilities at least equal to what they 

could obtain outside the contract, which is known as the individual rationality constraint. It is a 

requirement that the independent decision-makers are motivated in order to align their interests.  

 

According to the hierarchy of goals outlined by Bogetoft and Olesen (Bogetoft P & Olesen HB, 2004), 

motivation is split between the objectives of participation, effort, and investment. A good contract needs to 

ensure that the contracting parties have individual incentives to make desirable decisions, and there is 

usually a stochastic relationship between actions and the resulting output. This implies that output-based 

incentives will expose the producers to risk because the payment depends on factors that are (partly) 

outside of their control. However, there might be a trade-off between providing incentives and minimizing 

the cost of risk (Bogetoft P & Olesen HB, 2004).  

 

In other words, the cost of offering a pay-for-performance contract is that it imposes a risk on the 

compensation, which then might increase compensation. Consequently, when choosing higher 

performance pay, firms’ trade-off the benefits of more effort against higher costs (Prendergast C, 2002). 

The risk might be increased with higher uncertainty – uncertainty is an integral problem of healthcare.  

 

Pay-for-performance based plans explicitly link provider remuneration to the quality of care provided with 

the aims of modifying provider behavior and improving patient outcomes. If implemented successfully, pay-

for-performance based schemes could drive improvements in quality and efficiency of care. However, 

financial incentives could also erode providers' intrinsic motivations, narrow their focus, promote unethical 

behavior, and ultimately increase health care inequalities. This is in line with what Bengt Holmström 

demonstrated in his work (Holmstrom B, 1979) (Holmstrom B & Milgrom P, 1991). For the provider, 

rewards and punishments must be linked to those outcomes that can be influenced by the actions of 

relevant agents in order to avoid chance to play a dominant role.  Evidence from plans implemented to 

date suggest that carefully designed pay-for-performance based schemes that align sufficient rewards with 

clinical priorities might lead to improvements in the processes of diabetic care and their intermediate 

outcomes (Latham LP and Marshall EG, 2014). There is limited evidence, however, on whether 
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improvements in processes of care result in improved outcomes in terms of patient satisfaction, fewer 

complications, and increased longevity.  

 

The lack of adequate control groups and the context specificity of many pay-for-performances based plans 

has limited the strength and transferability of research findings until now. More robust studies are needed 

to explore both the potential long-term benefits of pay-for-performance based schemes and their 

unintended consequences. Some of the unintended consequences has been presented here and include an 

overly narrow focus on just a few aspects of a patient’s health (tunnel vision), which may potentially be at 

the expense of other key objectives (goal displacement). Other unintended consequence is the potential 

increase in the inequality of the patients who are not capable or willing to participate in these projects e.g., 

patients who do not already master the motivation to sign up or are not offered to participate in the first 

place. Another concern can be the monopoly-like situation that pay-for-performance can create when only 

one provider is responsible for the patient’s treatment with the patient having limited possibility for 

changing provider. 

 

5.1 Participation 

Participation problems also involve adverse selection in which one party has information that is not shared 

before a contract is signed. In Odsherred, there is a risk that the patients referred to the program by the 

municipality do not accurately represent the patient mix in the population. The payer has an incentive to 

refer patients whom they know have a more complex prognosis. It also has an incentive to refer patients 

for other reasons, such as social status, that could result in a slimmer chance of a successful outcome in the 

program. In other words, the municipality has an incentive to use its detailed knowledge about citizens to 

select individuals for the program that are likely to have below average outcomes, thus pushing the cost of 

treating these patients on to the private partner. This may lead to a moral hazard, in this case overuse of 

services, after contracting.  

The provider, on the other hand, would have an incentive to turn away patients whose treatment is 

expected to be more expensive than the average. In Odsherred, the contract is up for re-negotiation every 

three months. This flexibility provides an opportunity to adjust to a fairer model if the patients referred to 

the program do not represent the diabetes population of the overall community. No re-negotiation took 

place during the initial 24-month period of the project, which indicates that none of the parties perceive 

the contract to be unfair - at least not to an extent that would justify the effort of re-negotiation. After the 

initial test period, the project was terminated.  
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In practice it proved very difficult to attract patients, and so case-mix adjustments were not needed and all 

interested patients were included. This type of context induced self-selection into the program implies risks 

of bias and inequality that should be addressed in the contract negotiations.  

 

If companies are offered a payment corresponding to the average reservation value of all companies it can 

be assumed that only companies with low costs will enter the contract, which will lead to an 

overcompensation of the low-cost companies (Bogetoft P & Olesen HB, 2004). Efforts needs to be made to 

ensure that companies are incentivized to carry out actions that will maximize social welfare and prevent 

moral hazard problems caused by unobservable actions (Bogetoft P & Olesen HB, 2004).  

 

In Odsherred, as well as in other diabetes management programs, the value to the public sector of a 

diabetic patient achieving a more stable blood sugar level can be significant in the long run. A more stable 

blood sugar will reduce the risk of late complications that may lead to amputations. It can result in fewer 

co-morbidities, hospital admissions, and health care costs, and can also reduce the cost of income-

compensating public benefits. The value of future savings in the public sector is therefore high and the 

municipality thus has a considerable incentive to participate. However, there must be a built-in risk 

premium for the municipality in relation to the uncertainty of the long-term effect. The normal framework 

for public financial management has a number of limitations in regard to the municipality being able to 

recoup the value of the discounted savings. On one hand, the municipality will not be able to realize (or 

include) potential future savings in their current budget and, on the other hand, the savings in terms of 

improved health and public benefits will primarily accrue to regions (hospital and GP services) and the state 

(unemployment benefits, etc.) and, to a lesser extent, the municipality. Therefore, the cost of payment for 

the Accu-Chek Guide solution in Odsherred is set to a maximum of 30% above the baseline. 

 

For the provider in Odsherred, Roche Diabetes Care, the incentive to participate in a performance-based 

agreement could be that the targeted teaching and counseling gives them a unique access point to the 

patients through which they are able to differentiate their products from those of their competitors. 

Diabetes treatment is a very competitive market and this gives Roche Diabetes Care an opportunity to 

expand their business model and circumnavigate wholesalers. In addition to all of this, Roche Diabetes Care 

most likely used this arrangement as a pilot project, hoping that it could be deployed in other larger 

markets.  
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5.2 Effort 

In a VBHC contract, rewards and penalties are linked to performance levels on certain outputs - as an 

indicator for effort - whereby the payment to companies varies with their output levels. A number of 

aspects have to be considered when deciding on the strength of the rewards and penalties. One of these 

aspects relates to the controllability of performance levels. Uncontrollable performance levels, which may 

be attributed to external factors, will lead to uncertainty in the evaluation of the company’s efforts, while 

highly controllable outputs should lead to stronger incentives. The precision with which outputs are 

measured also affects the connection between unobservable actions and observed outputs. Therefore, 

incentivizing effort could make the payments to companies’ dependent on random and uncontrollable 

factors, which would increase the cost of risk (Bogetoft P & Olesen HB, 2004) (Milgrom P & Roberts J, 

1992).  

 

A performance-based payment system aims to attract and retain the most productive agents and 

discourage the least productive to the principal’s benefit (Milgrom P & Roberts J, 1992). In Odsherred, only 

one company was considered for the contract, which created a monopoly situation. It is a given in the 

contract that the patients enrolled in the program could only use Roche Diabetes Care products as products 

from other brands were not compatible with the app in question. This eliminated any competition and 

possibly created a negative payer-provider dependency where the parties are locked-in. As of now, only 

about 30 out of a possible 900 diabetes patients in the municipality are enrolled but if the enrollment 

reached higher numbers, it might become difficult for other companies to enter the market. Whether the 

real motivation for the provider could be that they are able to lock-in the patients is unknown and perhaps 

too cynical to speculate in. 

 

This de facto monopoly situation may be negative for the overall efficiency, as incentives to make an effort 

are reduced, if there is no real threat of losing the market.  This may also have negative implications from a 

patient perspective in terms of a lock-in to the specific services and devices provided by the monopoly 

provider (Roche Diabetes Care). The potential benefits of a pay-for-performance plan may therefore come 

at the cost of less flexibility and choice for both the municipality and the patients.  Although it is claimed in 

the contract that data is solely collected for the purpose of this project, it might give Roche Diabetes Care a 

unique opportunity to further innovate their project or develop project with higher degree of patient 

loyalty. It also introduces ethical consideration in terms of whether the patients are aware of and have 

given their full consent for their personal information being collected and used when they entered the 

project.  
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Only few stakeholders are represented in the Odsherred contract, but many stakeholders can be expected 

to have an interest in the contract as well as the output. If the contract were expanded to include other 

stakeholders, such as other suppliers of medication, there might be conflicting interests. The business 

model of Roche Diabetes Care builds on the premise that patients are in control and can delay the 

progression of diabetes. Other suppliers of medication, might have an incentive to bring patients on to the 

next, often times more expensive, treatment option, which would result in a conflict of different 

stakeholders’ interests.  

 

Defining outcome measures is critical if the contract is to provide incentives to optimize efforts.  

There may also be limitations regarding the clinical outcome measures of diabetes care or lipid 

management; studies have shown that, despite efforts to achieve glycemic control, patients rarely achieve 

the goal of bringing the hemoglobin A1c (A1C) to < 7%. Even in studies with an unusual organization of care, 

i.e., an excess of health professionals far beyond what is available in routine clinical settings, most patients 

did not achieve glycemic control (The DCCT Research Group, 1993). 

 

Patient reported outcomes (PROs) will often be classified as a process measure rather than a health 

outcome measure. PROs evaluate the level of patient satisfaction in terms of assistance and comfort during 

the care cycle and are therefore useful for health care provider assessment. It is also important to note, 

however, that PROs might reveal little about patient health outcomes (EiT Health, 2020) but rather become 

an approximation for the measurements of outcomes.  

 

The combination of PROs and clinical effects create a synergistic approach for measuring success in health 

care. PROs are measured before, during, and after care. PRO measurements may also provide standardized 

measures for improvement, encourage patient engagement, and, most importantly, evaluate patient 

priorities (EiT Health, 2020). However, the PRO questionnaire in the Odsherred case is rather short and 

cannot be expected to capture all the quality relevant process measurements of relevance for the patients.  

One way to get a more complete picture of the total measure of value without adding any extra 

administrative burden could be combining data from multiple sources; however, this also provide further 

risk of companies being able to pick, misuse, or simply get access to highly sensitive patient data without 

the awareness and consent of the patient. Typically, a person’s health information is fragmented across 

multiple proprietary systems and data repositories (administrative, process, cost, PROs, etc.), and although 
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not as relevant in Denmark as elsewhere, it makes it challenging to develop a holistic view of the patient’s 

health or the care that they have received (World Economic Forum, 2018). 

It is estimated in the contract that the cost of strips to the municipality for diabetes patients is DKK 10.000 

per patient per year. This number can vary in the contract depending on the quality of the service from +/- 

10 to 30 %. The relative low variance of reimbursement combined with the low number of enrollments 

results in a budget impact ranging from 210.000 DKK (30 patients x DKK 7.000 per patient) to 390.000 DKK 

(30 patients x DKK 13.000 per patient). Compared to the overall health budget, this has a relatively small 

impact but it might still be a good incentive for stakeholders to perform.  

 

The contract in place in Odsherred might incentivize Roche Diabetes Care to perform well on just the few 

quality measures, that they are measured on, and pay less attention to the rest of the treatment that 

diabetes patients require. Agreeing on a contract is a compromise between being comprehensive enough 

and not being too complex. It would however be beneficial if there can be a higher incentive for the 

provider to maintain quality even if not all aspects of quality are being monitored.  

 

5.3 Investment 

Finally, to incentivize the contracting parties to invest in order to ensure future benefits, the contract must 

solve issues such as the hold-up problem, a situation where one party has invested in assets that are 

specific to a particular use and therefore worries about being forced to accept disadvantageous terms later 

(Milgrom P & Roberts J, 1992). The horizon problem, which concerns about reduced effort when a contract 

is not extended (Bogetoft P & Olesen HB, 2004). There is no indication that any of this was present in 

Odsherred, perhaps given the status as pilot project there was little incentive to put oneself in such a 

situation.  

6 Transaction costs 

The hypothesis of transaction costs economics is that transactions are organized to minimize transaction 

costs. The direct cost of contracting is the time and money spent on preparing the contract, collecting 

information, monitoring, bargaining, and conflict resolution; in other words, the cost of running the 

contract (Bogetoft P & Olesen HB, 2004). Ideally, these costs should be kept low as they do not directly 

generate a surplus. However, the cost of contracting is a relevant cost as it provides the information 

required for well-coordinated decisions (Milgrom P & Roberts J, 1992). Different types of transaction costs 

are analyzed below:  
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6.1 Entering contract 

Bogetoft  and Olesen (2004) outlines three primary sources of transaction costs when entering a contract: 

1) The difficulty of foreseeing the possible contingencies in a complex world, such as the difficulty in setting 

up a complete set of possible outcomes, 2) the cost of wording the contract in which the parties find a 

common language to describe the different contingencies and the connected actions, and finally, 3) the 

cost of writing a legally binding contract so that it can be enforced by the judicial system if need be 

(Bogetoft P & Olesen HB, 2004).  

 

Transaction costs in the initiation phase can cause the parties to enter incomplete contracts, i.e., contracts 

which do not give specific guidelines for every situation. Incomplete contracts might require subsequent 

negotiations to answer the unsolved questions, which can lead to hold-up situations and higher overall 

transaction costs. 

 

In semi-structured interviews with representative for the provider and payer, both stated that it would be 

beneficial for the contract if it was more intuitive and less complex (Starr L, 2021), and that it is not clear 

how the different measures add up to the index number for example, and how that translates into the price 

to be paid.  

 

6.2 Conflict resolution 

Contracts cannot specify every eventuality and Hart argues that it can be helpful to agree now to agree 

later in cases of incomplete contracts (Hart O, 1995). In the Odsherred case this was not up for discussion. 

Within VBHC contracts in general, for example, pharmaceutical firms negotiate higher prices for drugs that 

demonstrate higher value or less uncertainty ex post. When the value of a new medicine is difficult to 

ascertain ex ante at the initial contracting point between a payer and pharmaceutical company, an 

alternative is to track the performance of the product in a defined patient population over a defined time 

period so that reimbursement is based on the health and cost outcomes achieved (Garrison LP, 2013). Pay-

for-performance-based risk-sharing arrangements represent a mechanism for reducing uncertainty at 

product launch and incentivizing investment in evidence collection while a technology is used within a 

health care system.  
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6.3 Monitoring 

Treatment and settlement baselines are calibrated regularly in Odsherred in order to ensure continuous 

adjustment of baseline levels to the actual patient population and to the development in the expenditure 

level.  

 

Ideally, the baseline for the answers to the first of the PRO related questions, “How satisfied are you with 

your blood glucose level at the moment?“, will be based on a population of diabetics who have not yet 

been treated with the Accu-Chek Guide Solution so that there is a starting point before treatment. It is 

important to note that a case-mix adjustment may be required if the population is different from the 

population initiating treatment with the Accu-Chek Guide Solution. Since there is no data from a previous 

population, the initial PRO baseline is determined based on satisfaction measurements in general. 

 

In the case of a possible termination of the project there might be a failure in the continuity in patient 

management, which is essential in securing effective outcomes for the patients.  

 

Since there is no empirical data to support the determination of clinical effect and PRO baselines, an 

iterative process is needed to qualify the baseline levels of clinical effect and patient satisfaction described 

above. 

 

Previous studies have found that, regardless of the clinical care offered, the outcomes are substantially 

influenced by the clinical decisions made by patients independent of physician care. Demographic factors of 

the patients, such as their age and sex, and costs of drugs are important determinants of whether the 

patients chose to follow physician advice (Schultz JS & O'Connell JC et al, 2005) and there is a risk that pay-

for-performance based schemes ignore the dependency of the outcomes of care on patient behavior 

independent of the excellence of the care provided. Therefore, there is a risk that challenging patients 

might not be included in these efforts (adverse selection). One solution could be to make a high-risk tier in 

the contract. 

 

The denominator of the value ratio is cost. However, there are several challenges in measuring this in a 

municipal health system; some reimbursement systems are based on department rather than patient-

based data and hence there might not be sufficiently accurate information on the cost of the full cycle of 

care for a patient for a particular medical condition. As a result, cost allocations are often based on charges 

and not actual costs.  
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It is stated in the contract in Odsherred that the expectation is that a more stable HbA1c will reduce 

treatment activity, but there are no specific measures of activity incorporated into the aggregate outcome 

measure, even though the parties have stated an intention to include this later.  

Another cost monitoring issue is the lack of clarity regarding which cost indicators have been perceived as 

associated with the intervention. It is therefore not possible to evaluate whether the new intervention 

creates more value than the status quo. Care pathway mapping is essential for understanding the processes 

and measure costs at the patient level. The pathway captures the baseline from which organizational 

changes can be tested and measured throughout improvement cycles (EiT Health, 2020) 

In the contract in Odsherred, the cost is set using a baseline of 10.000 DKK per patient, which is equivalent 

to the average cost for the municipality of strips per year per patient while the cost covered by the 

provider; the value-based healthcare set up includes many more items associated with the management of 

diabetes. The cost of treating a diabetes patient must include not only the costs associated with 

endocrinological care but also the costs of managing and treating associated conditions and complications 

such as vascular, retinal, and renal disease as well as the costs of in primary care (EiT Health, 2020).  

A prerequisite for improvements in efficiency, equity, and patient responsiveness is that  

both the payer and provider will have access to accurate information on the performance of the cost and 

quality.  

 

6.4 Influence costs 

 

Transaction costs have been described by Milgrom and Roberts as the costs of providing solutions to the 

problems of coordination and motivation (Milgrom P & Roberts J, 1992). In transaction cost economics, 

contractual designs are created to minimize transaction costs. However, minimization of transaction costs 

may conflict with the objectives of coordination and motivation. Following the hierarchy created by 

Bogetoft and Olesen (2004), four sources of transaction costs are to be considered: influence activities, 

entering a contract, monitoring, and conflict resolution.  

 

For the first, influence activities, may involve manipulating information in terms of manipulating facts or 

suppressing unfavorable information in a way that emphasizes the arguments that support the preferred 

decision. To reduce influence activities, the principal can, for example, limit communication prior to 
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decision making. This, however, entails a trade-off between reducing influence costs and obtaining 

information that could be valuable for decision making (Milgrom P & Roberts J, 1990).  

 

The transaction costs of entering a contract include the resources involved in determining and writing a 

contract under the difficulty of foreseeing all possible outcomes and formulating a contract which describes 

the different contingencies and the actions that each party has to take with sufficient clarity (Milgrom P & 

Roberts J, 1992). The contract must also be enforceable. The transaction costs of entering a contract can be 

reduced by, for example, using a standard contract with all companies (Bogetoft P & Olesen HB, 2004). 

However, the transaction costs reflect activities which provide the information required to improve 

coordination and motivation. In the case of Odsherred, it seems like the transaction costs were high and 

the time spend on the initial steps were extensive.  

Monitoring is a way to incentivize effort. The cost of monitoring can be related to having third parties verify 

financial statements or the cost of monitoring performance or outcome (Milgrom P & Roberts J, 1992). 

Within health care, the monitoring can be resource heavy and it is important that the monitoring does not 

create unnecessary paper work for e.g., clinicians. For Odsherred, it is unclear if the cost of monitoring 

played a role in the low enrollment and in the difficulties of getting health care professionals involved. It is 

however evident, that the number of daily monitoring activities are higher for a patient enrolled in the 

program than what most diabetes patients do on an average day. Furthermore, it is very important, than 

stakeholders find the monitoring activities important for the value of the treatment and not solely as a 

mean to fulfill the contract.   

Lastly, conflict resolutions may be caused by incomplete contracts that can leave room for situations not 

covered by the contract, which can lead to conflicts. Parties act according to perceived incentives, which 

may differ from true incentives. It is therefore important that the contracts are simple and reflect their 

choices of action and how they correspond to the compensation scheme agreed to in the contract. Simple 

contracts may mean less complete ones, which can lead to interpretation issues. In order to have a 

motivational effect on the effort, the contract should be agreed to ex ante so that there is no motivation 

from an unexpected bonus (Bogetoft P & Olesen HB, 2004). 
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7 Conclusion 

For quite some time it has been discussed among healthcare policymakers in Denmark as well as many 

other countries how to make a payment system transition from volume to value, i.e., value-based 

healthcare. Value-based healthcare contracts are a type of innovative payment model that brings together 

key stakeholders – often times the health care payers, patients, clinical decision makers and the providers - 

to deliver healthcare to patients. In the contract evaluated here, a value-based diabetes project was 

introduced for a two-year period starting in December 2017 with an aim to ensure that Type 2 diabetic 

patients received the necessary support, counselling and tools, and the municipality’s reimbursement 

depended on the value delivered to the patients.  

 

A VBHC contract has the potential of reducing the payer’s risk of a sub-optimal purchase, facilitate earlier 

access to new health technologies for patients or consumers because the risk is shared between payer and 

provider, provide higher value care for the patient since their feedback can be incorporated into the 

performance measures, offer more efficient pricing mechanisms, and can serve as a catalyst for generating 

enhanced real-world medical evidence. The value-based settlement in the Odsherred project should 

encourage the provider (Roche Diabetes Care) to ensure as stable a blood sugar level as possible and 

likewise to obtain as many satisfied patients as possible. At the same time, the idea was that Odsherred 

municipality and Roche Diabetes Care should share the cost of the treatment if there was a lower-than-

expected outcome from the treatment. Therefore, the settlement price was designed to vary depending on 

how well a treatment was realized in the individual diabetic patient, as measured by the outcome index. 

Despite the obvious benefits, the use of VBHC contracts is still limited. One reason for this is that the design 

and implementation of value-based contracts are complicated, logistically challenging and come with 

inherent risks for both parties. There further needs to be an appropriate incentive structure for 

stakeholders to pursue such contract.  

Agreeing on the terms of a contract can be challenging, especially under conditions of uncertainty and 

asymmetric information. Economic transactions between self-interested economic agents; e.g., health care 

provider and payer, can give rise to conflicts of interests; designing a utility regulation involves tradeoffs. 

Trade-offs between several different goals of contract design takes place; coordinating (ensuring that the 

products are offered at the right time and place), motivation (ensuring that the contract parties have 

individual incentives to take socially desirable decisions), and transaction costs (ensuring that coordination 

and motivation are provided at the lowest possible cost).  
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In this paper it was discussed how a pay-for-performance based health care arrangement between a 

private health care provider and a public payer in Denmark, Roche Diabetes Care and Odsherred 

municipality, respectively, priorities different goals in contract design. While they may agree on a contract, 

it is clear that their goals may conflict in such a way that focusing on one objective comes at the cost of 

assigning a lower priority to other objectives. The trade-offs determine the relative importance of different 

objectives. A good alignment between patient preferences and provider outcomes as well as uncertainties 

about the future challenges within the healthcare sector are important factors to incorporate into the 

contract.  

 

There need to be a consensus definition of value that all stakeholders can agree on. Hence there needs to 

be an agreement on which outcome measures to use and to make sure that monitoring these outcomes are 

not too resource consuming. In order to implement risk-based contracts tied to outcomes payers must 

have access to large volumes of e.g., clinical data, pharmacy and medical claims. 

 

Some of the unintended consequences has been presented here and include an overly narrow focus on just 

a few aspects of a patient’s health, which may potentially be at the expense of other key objectives. Other 

unintended consequence is the potential increase in the inequality of the patients who are not capable or 

willing to participate in these projects e.g., patients who do not already master the motivation to sign up or 

are not offered to participate in the first place. Another concern can be the monopoly-like situation that 

pay-for-performance can create when only one provider is responsible for the patient’s treatment with the 

patient having limited possibility for changing provider. 

Thus, while value-based contracts are appealing because of the potential of an improvement in patient's 

health for equal or less money, there are many factors to take into consideration when agreeing upon a 

contract in terms of coordination, motivation, and transaction costs as outlined above, as well as ethical 

considerations in terms of flexibility trade-offs, data sharing, and equal access to care.  
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