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This thesis focuses on healthcare communication with customers, particularly on the 

inquiries that arise due to previous failure to provide sufficient service, so called failure 

demand. The types, amount, and cost impacts of failure demand are examined in a Finnish 

wellbeing service county. The data collection was conducted as a field study where five 

different health centers tracked failure demand from their phone calls for a two-week 

monitoring period. The field study used a data collection form that was developed within 

this thesis based on academic literature and a case organization’s data. The costs of failure 

demand and the possible savings from its reduction were analyzed with potential investment 

cases. The analysis was performed using discounted cash flow (DCF) valuation, profitability 

indicators, scenario analysis and Monte Carlo (MC) simulation. 

Of all phone calls reported during the field study 42 % were classified as failure demand. 

The most common challenges were customers needing further instructions, the demand for 

appointments exceeding the available capacity, and customers using multiple service 

channels concurrently to resolve a single issue. The results of the cost analysis indicate that 

failure demand can cause considerable excess expenditure and limit availability of resources 

for productive use. The DCF analysis and MC simulation results for the potential investment 

cases demonstrate that investments aimed at reducing failure demand can be highly 

profitable, but depend on the type of failure demand and the local specificities of the 

healthcare unit.  

This thesis demonstrates that failure demand is present in the Finnish healthcare industry 

causing challenges in customer service and creating extensive costs. However, this thesis is 

focused on only one wellbeing county, thus, more research is required for the nationwide 

evaluation and mitigation of failure demand in Finnish public healthcare. 
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Tämä pro gradu -tutkielma tarkastelee terveydenhuollossa esiintyvää häiriökysyntää eli 

tilannetta, jossa asiakas ei saa tarvettaan vastaavaa palvelua ja palaa tämän vuoksi uudelleen 

palvelujärjestelmän piiriin. Tutkielmassa tarkastellaan häiriökysynnän tyyppejä, määrää ja 

kustannusvaikutuksia suomalaisella hyvinvointialueella. Aineiston keruu toteutettiin 

kenttätutkimuksena, jossa viisi eri terveysasemaa seurasi häiriökysyntää puhelinsoitoista 

kahden viikon ajan. Kenttätutkimuksen aineiston keruussa käytettiin tutkielmaa varten 

kehitettyä lomaketta, joka perustuu akateemiseen kirjallisuuteen ja tapausorganisaation 

aineistoihin. Häiriökysynnän kustannuksia, ja sen vähentämisen tuomia säästöjä, 

analysoitiin potentiaalisten investointiprojektien kautta. Analyysi toteutettiin diskontattu 

kassavirta (DCF) menetelmällä, kannattavuus mittareilla, skenaarioanalyysilla ja Monte 

Carlo (MC) simulaatiolla. 

Kaikista kenttätutkimuksen aikana kirjatuista puheluista 42 % oli häiriökysyntää. 

Yleisimpinä haasteina esiin nousi asiakkaiden lisäohjeiden tarve, tarjonnan ylittävä 

vastaanottoaikojen kysyntä, ja asiakkaiden useiden palvelukanavien rinnakkainen käyttö 

saman asian hoitamiseksi. Kustannusanalyysin tulokset osoittavat, että häiriökysyntä 

aiheuttaa merkittäviä ylimääräisiä kustannuksia ja vähentää olemassa olevien resurssien 

hyötykäyttöä. DCF analyysin ja MC simulaation tulokset osoittavat, että investointiprojektit, 

jotka poistavat häiriökysyntää voivat olla merkittävästi tuottavia, mutta ne riippuvat 

häiriökysynnän tyypistä ja terveydenhuollon yksikön yksilöllisistä erityispiirteistä. 

Tämä tutkielma osoittaa, että häiriökysyntää esiintyy Suomen terveydenhuollossa, haastaen 

asiakaspalvelua ja luoden merkittäviä kustannuksia. Tämä tutkielma keskittyy vain yhteen 

hyvinvointialueeseen, minkä takia lisätutkimus häiriökysynnästä julkisessa 

terveydenhuollossa on tarpeellista, jotta sen aiheuttamat Suomen laajuiset kustannukset 

voidaan arvioida ja niihin voidaan puuttua. 
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1  Introduction 

The Ministry of Economic Affairs and Employment projects that Finland’s social and 

healthcare sector need for new employees by 2035 to 2040 are around 200 000 to replace 

the retiring workforce and to answer to the new growing demand (Tevameri, 2022). The 

acceleration of healthcare demand arises from projected demographics, ageing population, 

and societal changes (Walley, Found & Williams, 2019). Part of healthcare demand is failure 

demand which creates unnecessary steps that delay receiving correct care (Walley et al., 

2019). Failure demand can burden the healthcare sector by increasing costs, waiting times 

for care and by reducing the quality of care (Hartmann, Bicheno, Emwanu & Hatting, 2021). 

Hyvinvointialueyhtiö Hyvil (2024) stated another challenge that based on preliminary 

information from the financial statements for the year 2023, the wellbeing service counties 

are heading towards a deficit of 1.35 billion euros. This financial state primarily reflects the 

challenging starting point of the health, social and rescue services reform that came into 

effect in the start of 2023. Despite the lengthy legislative preparation, achieving a balance 

between the need for services and funding requires major regional adjustments in how 

services are organized in many regions. Furthermore, in 2023 significant unforeseen costs 

arose due to changes in prices of purchased services, general inflation trends and wage 

increases in the social and healthcare sector that exceeded the general wage levels. 

(Hyvinvointialueyhtiö Hyvil, 2024) In response to these financial challenges and increasing 

demand, the wellbeing service counties are compelled to reassess their operations and 

service structures in order to mitigate failure demand. Consequently, this thesis aims to 

identify the notable areas of excessive demand and estimate its cost structures for a Finnish 

wellbeing service county. 

Reducing failure demand is crucial for organizations seeking to enhance customer service 

(Walley et al., 2019; Piercy & Rich, 2009). This reduction not only improves response times 

to customer needs but also leads to decreased operating costs (Piercy et al., 2009). The effects 

of failure demand are known in the healthcare industry, however despite its significance, 

there is limited research available. The complexity of organizational structures and 

operations poses challenges to analyzing failure demand effectively. In healthcare, factors 

such as unrecorded patient demand, demand fluctuations due to epidemics or operational 

changes, and data validation issues further complicate research efforts (Walley et al., 2019). 
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Particularly in Finnish wellbeing service counties, there is a notable lack of comprehensive 

research on the types, volume, and impacts of failure demand, highlighting the need for 

further investigation into this area. 

1.1  Research objectives 

The aim of this research is to identify failure demand and its cost effects on a wellbeing 

service county. This thesis aims to answer the following questions: 

Q1: What kind of failure demand can be identified? 

Q1.1: What kind of failure demand occurs at the case wellbeing service 

county? 

Q1.2: What is the amount of failure demand encountered by the case wellbeing 

service county? 

Q2: What are the cost effects of failure demand at the case wellbeing service county? 

Q3: How the uncertainty and variation in the contributing factors affect the economic 

feasibility of the failure demand mitigation? 

These research questions focus on providing insight into the state of failure demand and 

provide a base for further study in the wellbeing service county. The identification of failure 

demand can highlight areas in the case organization’s system that need development which 

can lead to the mitigation of failure demand. The analysis of failure demand’s cost structures 

can provide important information for the organization which can be used to support 

decision-making. The research objectives are accomplished by executing field research 

where a data collection form is developed and used to gather data about failure demand in 

the case organization’s health centers. The field research gives an opportunity to observe 

health centers operations for a two-week monitoring period. The field research’s results are 

then utilized to gain insights into the cost effects of failure demand.  
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1.2  Limitations 

This research focuses on only one of the Finnish wellbeing service counties providing an 

understanding of their current state of failure demand in the investigated health centers. The 

results provide a categorization of failure demand and an analysis of the cost effects in the 

specific wellbeing service county. Due the lack of comparableness of the different wellbeing 

service counties the results of this thesis give an overall understanding and guidelines to 

identifying failure demand and insights into the possible cost effects rather than equivalent 

results to use. The form is built to address the case wellbeing service counties needs in 

primary care which limits the use of the form as it is. The used research methodologies in 

the field research have been selected to follow EU regulations such as The General Data 

Protection Regulation (GDPR). 

In the context of healthcare services, individuals can be designated as either patients or 

customers. Finnish legislation differentiates between these two groups through legal acts, 

such as with the Act on the Status and Rights of Patients 785/1992 (1992), thereby 

influencing the rights attributed to each group. As failure demand can occur with both 

customers and patients, this thesis uses a unified term customer. This approach aims to 

streamline the discussion and ensure consistency throughout the analysis. 

1.3  Structure 

The first part of this thesis aims to build the basic understanding of the research problem and 

present how it can be quantified. It introduces lean methodologies in the context of 

healthcare and presents how they can be used when analyzing a problem. This builds up the 

base for the research as this thesis focuses on analyzing failure demand.  This is followed by 

explaining what failure demand is, how it occurs and how it can be measured.  

The second part of this thesis presents the research methodology and research design. The 

research is divided into two different parts. Firstly, this thesis performs a field study that 

collects data about failure demand types and amount in the wellbeing service counties health 

centers. The gathered data will be utilized in the second part of the study which focuses on 

executing a cost analysis that aims to provide information about the cost effects of failure 

demand. The research continues to execute an economic feasibility and uncertainty analysis 
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where the economic feasibility of failure demand mitigation is evaluated.  The analysis 

focuses on three investment cases that demonstrate the costs and the savings associated with 

the removal of failure demand. 

The third part of this thesis presents the results of the field study, the cost analysis, and the 

economic feasibility and uncertainty analysis. Lastly, discussion, conclusions, and 

suggestions for future research topics are covered. 
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2  Literature review 

This chapter presents existing research on lean methodologies and failure demand. The 

purpose of this chapter is to build a background for the field research where failure demand 

is observed.  

2.1  Lean methodologies in healthcare 

Lean methodologies are recognized in the Finnish healthcare sector, although their 

implementation remains limited. (Jorma, Tiirinki, Bloigu, & Turkki, 2016) However, as 

there is growing financial pressure and incentives to increase efficiency, lean methodologies 

can provide necessary tools to implement changes that aim to save resources and improve 

processes (Jorma et al., 2016; Kim, Spahlinger, Kin & Billi, 2006). Originating from 

Toyota's production system, continual refinement of processes created lean manufacturing 

(Lee & Kuo, 2009). While the manufacturing environment differs from the healthcare 

environment, multiple studies have shown that lean methodologies can improve healthcare 

organizations’ service quality (Lee et al., 2009; Lot, Sarantopoulos, Min, Perales, Boin & 

Ataide, 2018; Zhang, 2021; Graban, 2019). As healthcare organizations can differentiate 

from other sectors and organizations, there should be careful consideration of the lean 

methods to be implemented because studies of implementing lean can be case specific 

(Collins, Muthusamy & Carr, 2015). Akmal, Greatbanks, & Foote (2020) note that, 

healthcare organizations are still reliant on management practices and theories from 

manufacturing industry rather than creating new ones that originate from the understanding 

of healthcare industry and health context and thinking. Despite this, lean methods can 

provide necessary improvements, but there is an incentive to further develop lean in the 

context of healthcare and create theories that can enable healthcare organizations to improve 

their system-wide processes (Akmal et al., 2020). 

Lean focuses on understanding what is important for the customer and what is the customer’s 

perspective. One of the main goals of lean is to eliminate waste by transforming it to value 

(Kim et al., 2006). Waste can be defined as anything that does not provide value to the 

customer (Helmold, Yılmaz, Flouris, Winner, Cvetkoska, & Dathe, 2022) and by eliminating 



13 
 

the waste the healthcare organization can do more with the same resources (Zhang, 2021). 

Lean should be considered in every part of the system in order to completely remove waste 

rather than considering only one part of the system and at worst transferring waste into other 

parts of the system (Akmal et al., 2020). By understanding the services or product’s process, 

areas of waste can be identified and categorized (Kim et al., 2006) as well as measured 

(Graban & Prachand, 2010). Effective elimination of waste improves service quality and 

customer satisfaction while decreasing costs (Graban et al., 2010; Zhang, 2021). Graban 

(2019) expresses that there should be consideration of not having immediate cost savings as 

a primary goal. To implement lasting changes and gain long-lasting cost savings there should 

be a primary focus on changing the system as a whole and not only seeking short-term cost 

reduction. (Graban, 2019) Waste in the healthcare sector can be presented with the 

TIMWOOD concept described in Table 1 by Helmold et al. (2022): 

Table 1: TIMWOOD in healthcare sector (Helmold et al., 2022) 

T Transport - Patients are moved from department to department or room to room 

- Medication is moved from the pharmacy to where it is needed 

- Suppliers are moved from storage to the floor 

I Inventory - Medication that may expire 

- Overstocked consumables 

- Pre-printed forms 

- Excess bedside equipment 

M Motion - Office or hospital layout is not consistent with workflow 

- Suppliers are not stored where needed 

- Equipment is not conveniently located 

W Waiting - Patients in waiting rooms 

- Workloads of staff 

- Patients waiting to be discharged 

O Overutilization - Unnecessary diagnostic tests 

- Uneaten meals 

- Peak staffing during non-peak hours 

O Overmedication - Unnecessary treatment by specialists 

- Unnecessary paperwork 

D Defects - Misdiagnosis 

- Mistreatments 

- Administration of wrong medication 
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Kim et al. (2006) emphasizes engaging professionals at every stage of implementing lean 

methodologies. The professionals interacting directly with customers often have invaluable 

insights into service processes, enabling them to pinpoint various forms of waste more 

accurately. Hence, a more factual depiction of the processes’ waste can be identified, and a 

more systematic approach can be created to address them. Moreover, by leveraging their 

expertise, professionals can not only recognize existing waste but also devise and implement 

essential improvements, ultimately enhancing the service. (Kim et al., 2006) As the 

importance of incorporating the professionals that interact with the customers is shown to be 

highly meaningful, the organization should provide support and appropriate training to the 

professionals to ensure successful change of processes (Worley & Doolen, 2015). 

There are many different lean methodologies that reorganize healthcare work and change 

organizational structure. Lean methodologies can help to identify problems, analyze them, 

and implement solutions to gain improvements (Lot et al., 2018). Methodologies such as the 

A3 report, IDEA, Root cause analysis, PDSA (Plan, Do, Study, Adjust) and DMAIC 

(Define, Measure, Analyze, Improve, Control) framework, can be thought of as approaching 

the problem through these steps (Lee et al., 2009; Collins et al., 2015; Graban, 2019):  

- Understand the problem and its background 

- Quantify the scale of the problem 

- Understand the root cause of the problem 

- Implement improvements and adjust them if necessary 

2.2  Definition of failure demand 

Seddon (2008, p.32) introduces that demand can be divided into two different divisions. The 

first being value demand which represents the demand that a service aims to fulfill and thus 

it is the demand that is desired. The second part of demand is failure demand which arises 

from the inability to do something correctly for the customer. (Seddon 2008, p. 32) Seddon 

and Brand (2008) express that organizations should be thought of as a system that learns 

what problems customers need assistance with. Failure demand is a direct outcome of the 

system and cannot be eliminated without altering the system itself. To improve the system 

and services the frequency and predictability of both value and failure demand should be 
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identified. (Seddon et al., 2008) For this purpose, it is necessary to recognize to which 

category observed demand belongs to. For example, as Harmann et al. (2021) suggests, the 

case of a customer or patient returning to access the services provided by a healthcare 

organization again should be considered. While some returns are essential for ongoing 

treatment, indicative of value demand, others signify failure demand, where customers seek 

resolution for previously unmet needs. (Hartmann et al., 2021) 

Walley et al. (2019) state that in the healthcare context, the root of the matter is ensuring 

appropriate care at an appropriate time without unnecessary delays for the patient. If failure 

demand is present it can lead to unnecessary steps in the process that delay the process of 

obtaining care or lead to the wrong type of care for a patient. (Walley et al., 2019) Based on 

Seddon (2008); Hartmann et al. (2021); Walley et al. (2019) previous studies, this thesis 

adopts a comprehensive definition of failure demand as follows: "When a patient or a 

customer receives incomplete, not at all or unsatisfactory resolution to their issue, prompting 

a return to the system for the same service or assistance." 

2.3  Demand in the public sector 

Walley (2013) highlights some key differences between the private and public sector’s 

demand management. The private sector can plan resources to market size and allocate their 

resources based on the customer demand. In the private sector demand increases are seen as 

a way to make more profit, which makes the demand desirable. As the public sector can have 

a more restricted resource pool and fulfils the demand based on their resources, the increase 

in demand is not primarily desired. These differences are presented in Figure 1. (Walley, 

2013) Morris & Walley (2022) state that the restriction of resource pool can stem from the 

resource planning being predetermined based on public spending plans. If demand changes 

happen due to unexpected events and they increase demand in the short term, additional 

funding can be challenging to receive (Morris et al., 2022).  
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Figure 1. Capacity management theory and practice in the public sector (Walley, 2013). 

 

In critical public services demand cannot be easily influenced or controlled (Morris et al., 

2022) and the complexity of the variability of customer demand challenges the planning of 

needed resources (Walley, 2013). However, there are regular seasonal patterns and patterns 

of what time or day customers seek the service, but there can still be a vast variation which 

challenges the planning of resources (Morris et al., 2022). Often the reaction to increased 

demand is to increase resources but this lacks the understanding of the root problems and 

drivers of demand (Walley, 2013). By understanding the different demand types of the 

customers, better systems can be created, and failure demand can be minimized (Seddon, 

2008, p. 69-72).  

Noon, Hankins, & Côté (2003) presented in their study that when demand for services cannot 

be met by the needed level it causes queues to form. The variation of needed services 

challenges the management of queues which can be seen as not planning enough staff to 

answer to the right type of demand (Noon et al., 2003). This is challenging for healthcare 

organizations since they have a vast variation in offered services and often the same contact 

channels are used for multiple different services. Noon et al. (2003) highlight that failure 

demand further increases these problems because it creates delays and increases the queue 
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lengths. Excessive delays can affect the patients by worsening their condition since they 

have to wait longer to receive care. (Noon et al., 2003) Deterioration of the patient’s 

condition caused by excessive delays increases the need for resources even more (Walley, 

2013). Thus, it is imperative to understand what demand is inherent indicating of value 

demand, and what is preventable indicating of failure demand to effectively allocate 

resources and schedule services as well as plan staffing accordingly (Noon et al., 2003).  

2.4  The occurrence of failure demand 

Failure demand can be seen and experienced in multiple different ways in the healthcare 

industry. The wellbeing service counties often have different information systems, 

communication styles and different ways of organizing work which can lead to different 

types of failure demand in the organizations. According to Walley et al. (2019) failure 

demand can appear as unnecessary prescriptions, repeated diagnostic tests, unnecessary 

follow-up visits or as the failure to treat the patient’s condition at the first contact. According 

to the Wellbeing service county of Kainuu (2022) the most typical failure demand types were 

that the customer was not contacted at all or within the deadline, incomplete or missing 

answers or instructions for the customer, renewable problems in the customer’s 

prescriptions, ineffective treatment or the treatment did not work as expected and the 

customer’s content of messages turned into failure demand when the customer did not 

receive an answer to their question. 

Hartmann et al. (2021) argue that due to the complex nature of healthcare, failure demand 

does not sufficiently present the problem, and the idea of failure demand should be expanded 

to system failure. System failure is defined as the trigger for repetitive service consumption. 

The triggers lead to the returning of the patient to the service which is then failure demand. 

By identifying system failure meaning the causes why patients return to the service, failure 

demand can be identified. (Hartmann et al., 2021) The definition of different system failures 

and their explanations are presented in Table 2 by Hartmann et al. (2021). 

Table 2: System failure types (Hartmann et al., 2021) 

System failure type Definition 

Moving up or down the hierarchy When patients are moved from one point of care to 

another point of care in order to find the correct place 
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for the patient in the health system. The returning of 

the patient in the health system can cause repetitive 

work for the staff which causes system failure. 

Medical errors Patients that return to the health system after a 

medical error. 

Wrong site Patients go to a wrong point of care meaning wrong 

facility. 

Wrong time or date Patients that arrive for care on a wrong date or time 

than their appointment. 

Disobeyed pre-treatment instructions Patients that do not follow pre-treatment 

instructions. 

Incorrect paperwork Patients that come for care without a suitable 

identification document. 

Patients who take medication contrary to instruction  Patient medication nonadherence which can be 

caused by inadequate communication and 

instructions, or lack of remedies. 

Insufficient finances Patients’ insufficient ability to finance their 

treatments can lead to untreated conditions which 

can later cause more pressure to the healthcare 

system because the patient returns with a worse 

condition than before. This issue is more relevant in 

countries like the United States than in countries 

where healthcare is provided on a basis. 

Queue lengths Predictable queue lengths are caused by systemic 

issues and can be classified as system failure. 

Supply chain and inventory management Treatments or care cancelled due to issues of 

managing or getting health care resources such as 

consumables or drugs. 

Staff unavailability Unavailability of staff can lead to treatment delays, 

cancelled procedures or other issues related to the 

availability of services which cause system failure. 

Support and diagnostic service delays Delays that affect the progression of treatment such 

as laboratory result waiting times. 

Lack of infrastructure The lack of infrastructure can appear as poorly 

coordinated capacity and resource allocation or as 

bad system design. 
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Failure demand is not confined only to the healthcare industry. It exists in various public 

services as highlighted by Masters (2010) in a study of three United Kingdom (UK) public 

services offering housing and tax benefit services. The following themes were appointed as 

most frequent causes of failure demand: Individuals frequently present documents that 

should have been provided earlier, seeking advice when filling forms, seeking clarification 

about on-going processes or about the end result, asking about things that the customer 

should have received but has not and trying to continue with unsolved condition or matter 

(Masters, 2010). Another study by Piercy et al. (2009) conducted in the UK studied three 

financial companies’ service call centers. The main failure demand types were customers 

choosing the wrong option from the electronic routing system due to mistakes, the 

unavailability of the wanted service or choosing an option that was assumed to be the closest 

one. Failure demand was also created by not answering in a timely manner to customers 

which lead to customers exiting the system or recalling which increased the overall volume 

to the system. This can cause longer queues as the same people are in the queue multiple 

times and professionals need to answer the customer multiple times. Another issue arose 

when professionals could not consult other departments, and the customer was moved back 

to the queue to wait for the right professionals’ contact. Customers were also returned to the 

queue if there was a lack of information. (Piercy et al., 2009) Failure demand types vary 

across organizations and industries, but the previous studies provide a wide base for 

understanding what kind of failure demand organizations can have. 

2.4.1  Measuring failure demand 

There is often a need for deeper analysis of demand since only calculating the number of 

returning patients does not give an accurate picture of the amount of failure demand in 

different service channels (Hartmann et al., 2021). Walley’s et al. (2019) study highlighted 

that measuring failure demand can turn out as a challenge as data is not routinely collected 

and the systems are not able to capture all potential failure demand. Instances such as failed 

calls or rejected appointments stemming from prolonged waiting periods between initial 

contact and the offered appointment can be failed to record (Walley et al., 2019). 

Furthermore, contacts can take place for instance in practice premises or phone calls (Walley 

et al., 2019) which can introduce additional complexity to the measurement of failure 

demand.  
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Walley et al. (2019) express that continuous measurement of failure demand can lead to 

focusing on failure demand increases when there are epidemics or other temporary events 

that increase failure demand. Organizations can easily rely on setting a goal of a specific rate 

for the amount of failure demand in hopes of dealing with it. However, using a snapshot of 

the state of failure demand can lead to more lasting changes as the focus is shifted from 

meeting a target rate to understanding the long-term causes of failure demand and to 

intervene with them to improve the system. (Walley et al., 2019) 

The Wellbeing service county of Kainuu (2022) researched failure demand from their 

service channel Omasote where the discovered failure demand amounted to 30 %. The 

results of the research did not manage to give a broader view of failure demand because the 

users of the service channel were to some degree a selected group. (Wellbeing service county 

of Kainuu, 2022) The wellbeing service counties can have multiple different service 

channels for specific usages. The customers and patients are often already appointed to use 

the channel due to previous treatment or advisement, or the channels can be easily identified 

such as vaccination appointment service channel. This can lower failure demand since the 

channel serves a narrow service option and is not used for general advisement.  

Failure demand has been studied from phone calls in multiple studies as it is often the main 

contact channel between customers and companies or organizations (Morris et al., 2022; 

Walley et al., 2019; Piercy et al., 2009). In addition, a previous study from the Wellbeing 

service county of Kainuu (2022) found that individuals that need a lot of services primarily 

contact through phone. An important note is that the customer phone calls contain sensitive 

information which affects the ways of studying failure demand from them. The General Data 

Protection Regulation in many cases prohibits the processing of personal data without 

explicit consent from the individuals involved (Regulation (EU) 2016/679, 2016). 

Furthermore, accessing customer or patient health information cannot be done since the right 

to access the data must be based on the professional duties of social or healthcare personnel 

and other individuals processing the data, and the service provided, so that individuals have 

the right to access only the necessary customer data required for their work tasks (Act on the 

Processing of Client Data in Social Welfare and Healthcare 703/2023, 2023).  
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3  Methodology and research design 

The primary objective of this chapter is to present the case organization, the research 

methodology and the approach to conducting the economic feasibility and uncertainty 

analysis. To evaluate the cost effects of failure demand, it is essential to first study the state 

of failure demand. This chapter introduces how utilizing a field study can be used to analyze 

failure demand. The field study requires that a data collection form is constructed from 

previous studies which are presented in the literature review. The form’s creation process, 

validation, and changes from health centers are described later in this chapter. After the 

description of the research design, the theoretical background for the economic feasibility 

and uncertainty analysis are presented with the numeric assumptions and investment case 

descriptions. 

3.1  Data collection through the field study 

To evaluate failure demand in the case organization and to execute the economic feasibility 

and uncertainty analysis some of the key data is collected through a field study. The field 

study gathers data about the amount of failure demand and different types of failure demand. 

The context of the case organization influenced the field study design described further. This 

is followed by the details of the specific form created for the monitoring period and its 

validation by the case organization. 

3.1.1  Case organization 

In Finland, the 21 wellbeing service counties and the city of Helsinki are responsible for the 

provision of healthcare, with the wellbeing service counties serving as the primary producers 

of health and social service. Other parties such as private operators, organizations, and 

associations support the provision of healthcare. Furthermore, the HUS Group has a 

separately regulated responsibility for organizing specialized healthcare. (Ministry of Social 

Affairs and Health, 2023)  
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This thesis focuses on one case organization, a wellbeing service county. The case 

organization is responsible for providing social and healthcare services as well as rescue and 

environmental healthcare services to the residents of its area. Within this case organization, 

five health centers that deliver primary care services are studied. The selection of the 

participating health centers was decided after discussing with the board of the case 

organization, the different health centers’ head nurses and with the thesis instructor from the 

case organization. The health centers were first addressed by the board of the case 

organization. The health centers were recognized as health centers that were assumed to have 

failure demand in their phone services and needed an analysis of the state of failure demand. 

After the suggestions by the board, each health center decided individually to take part in 

the study. The health centers are located across the region of the case organization. By having 

representation from the entire region, the study aimed to achieve a more comprehensive 

analysis since the types and amounts of failure demand may vary across health centers. These 

variations can be caused by differences in size, customer base and operational practices all 

of which can influence the occurrence of failure demand. The health centers are coded as A, 

B, C, D and E to uphold the privacy of the case organization. 

3.1.2  Field study design 

Allen (2010) presents that field research data about everyday activities can be gathered by 

observing a specific group or a social setting. In healthcare, field research is used for instance 

to examine practices and to evaluate policies or technologies. Field research can entail 

different methods to gather data such as documentary analysis, participant observations and 

interviews. Thus, it is important to describe the process of the study, especially focusing on 

how data was generated and how the final analysis was reached. (Allen, 2010) As the aim 

was to study failure demand in its natural setting a field study provides a way to study the 

healthcare professionals’ normal workday. In the field study five health centers from the 

case organization participated in a monitoring period where the type of customers’ incoming 

phone calls was recorded. The monitoring period was two weeks from June 3 to June 14. 

The health centers of the case organization found the two-week monitoring period feasible 

based on their previous experience with similar studies. 
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At the case organization, the main contact channel with customers is through phone calls. 

The case organization does not record the phone calls between the customers and the 

professionals. In this research it was not reasonable to start the process of recording the 

phone calls in the case organization and with the limitations of acquiring and using customer 

and patient data as presented in the literature review, this research focused on performing a 

field study that had anonymized data.  

In the different health centers the healthcare professionals answered the incoming phone 

calls. From the phone calls the professionals identified if the customers’ contact reasons were 

failure demand or value demand reflecting on a data collection form’s categorization. After 

the identification, the professionals kept a record of the number of contact types on the form 

paper. An example record is presented in Appendices 1. Keeping a simple record of the 

contact type was estimated to weigh the least on the workload for the professionals, which 

was seen as an important matter in the case organization. This reason also influenced the 

decision to not conduct the research using interviews. The daily number of calls is large, and 

as the professionals have very extensive work tasks interviewing between the calls was not 

reasonable to do. The form results were sent to the researcher with a Forms inquiry or by 

email. The results were sent every Wednesday and Friday. A more rapid pace for sending 

the results was considered too time-consuming by the health centers. By accommodating to 

the health center’s suggestions, it was ensured that the study could be managed accordingly 

alongside the other work tasks. The health centers were informed that this study was 

anonymous, and this study was not going to assess their performance of answering or solving 

the calls in any way. This attempted to build trust with the health centers and to record the 

phenomenon in the most natural setting.  

3.1.3  Building the form 

As failure demand types can vary between organizations and no existing data collection form 

suitable for a Finnish wellbeing service county was found a new form was built within this 

study. The form before validation is presented in Appendices 2. The form for identifying 

failure demand was constructed from the different failure demand types that are presented 

in section 2.4 The occurrence of failure demand. Different failure demand types are divided 

into categories: Appointment, Other, Advisement, Service guidance, Prescription matters, 
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Call request, Technical problems, Inquiries, Contact and Other reason (Specified by the 

departments). The different types of failure demand were compared to the case organizations 

own phone contact type report. The report had a list of different contact reasons such as the 

customer was advised, the customer was moved to another department, or the customer 

asked about a referral. This comparison was made to ensure that there were no missing topics 

and that the used language for the form categorization was such that the professionals were 

familiar with it. The case organization’s own phone contact report was not clear enough in 

itself to determine whether the previously received phone calls were instances of failure 

demand. The case organization used the same contact types to describe both value demand 

and failure demand such as the customer asked for advice. This does not inform if the 

customer is new, or if they were asking about their prior or on-going treatment. 

3.1.4  Professional’s assessment of the form 

The wellbeing service counties and the healthcare industry overall is a complex environment, 

so it is important to get feedback from the organization’s professionals to ensure that the 

form is suitable for the organization. The organization’s professionals have an understanding 

of the hospital’s environment and characteristics which is, according to Zhang’s (2021) 

study, important in order to implement changes accordingly, for instance in lean methods. 

Through validation all relevant topics can be listed which ensures that the results of the field 

study depict the actual state of failure demand. Furthermore, the validation of the form will 

ensure that the failure demand types are understood by the professionals. This will ensure 

that no misunderstandings arise concerning the definition of failure demand types thereby 

mitigating the risk of inaccurately representing the state of failure demand. 

Before validation of the form, a presentation of failure demand and of the field research was 

done for the head nurses of all the health centers. Through the presentation each head nurse 

was familiar with the research before the research was presented to the rest of the health 

centers’ staff. The head nurses acted as a contact person for the researcher, and they made 

sure of executing the study accordingly in the field during the monitoring period. The health 

centers’ staff, the healthcare professionals mainly consisting of nurses that answer the 

customer phone calls, were given a presentation on failure demand, the field study and its 

contents such as how to fill the data collection form. In the presentation all the technical 
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details were covered so that the field study would perform as intended. The presentation 

event provided a possibility for asking questions and giving clarifications about the field 

study to ensure that everything was clear for the professionals. After the presentation 

comprehensive written instructions that covered all the relevant topics that supported the 

execution of the field study were given to the professionals alongside the form. The 

instructions covered the definition of failure demand, how to fill in the form, what some of 

the different types of failure demand categorization meant, how to send results, and other 

technical details. 

The health centers’ professionals reviewed the form and suggested new failure demand types 

to the form before the monitoring period started. The healthcare professionals had 

approximately one week to go through the form and the instructions. The healthcare 

professionals’ suggestions highlighted that some calls might be unresolved during original 

call day meaning that those calls are moved to be handled the next day. The number of these 

calls should be taken into account when calculating the amount of failure demand for each 

health center each day. Since the calls are not resolved it is not known if they are failure 

demand or not. Another suggestion highlighted a systemic issue of a specific information 

system disconnecting the call between customers and healthcare professionals. For multiple 

failure demand types, more precise answers were desired to achieve in order to understand 

where specific development is needed. These types were: Provided advice/instructions - 

inadequate instructions, Provided advice/instructions - missing instruction, and Referral to 

another professional group / redirected for treatment elsewhere. For the failure demand types 

of advice/instructions, the healthcare professionals were instructed to write which 

instructions were being referred to in the call. For the failure demand types of redirecting the 

customer, the healthcare professionals were instructed to write where the customer was 

redirected. Clarifications were also added for other failure demand types during the field 

study for types such as provided advice/instructions - general instructions and other reasons 

specified by the departments. Furthermore, new failure demand types were recorded during 

the monitoring period by the health center’s professionals. By these clarifications a 

qualitative analysis was made which provides more specific data for the organization to use 

when processes or operations are redesigned to decrease failure demand. The final form that 

has additions from the healthcare professionals is provided in Appendices 3. The same form 

was provided to the healthcare professionals for the field study in Finnish which is provided 

in Appendices 4.  
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3.2  Economic feasibility and uncertainty analysis 

To evaluate the potential profitability of the mitigation of failure demand, economic 

feasibility analysis and uncertainty analysis are used to forecast future cash flows, 

profitability, and assess risk. Through a detailed economic feasibility and uncertainty 

analysis more informed investment evaluation can be made for failure demand mitigation 

projects. 

3.2.1  General numeric assumptions 

Estimation of the variables in the failure demand cost calculations are gathered from the field 

study, case organization and open sources. The field study provides estimations for the 

average failure demand amount in phone calls and the amount of phone calls in every failure 

demand category. The case organization provides variables such as the cost of one phone 

call, amount of all phone calls and used average time for a phone call. The estimates from 

the open sources are used for factors like the discount rate and the public price index. Table 

3 presents the main variables that are used to evaluate failure demand costs and used in the 

economic feasibility and uncertainty analysis.  

Table 3. Compilation of variables 

Variable  Source 

Cost of a phone call (𝐶𝑝𝑐) 50,00 € Case organization 

Average time spent in a phone call (𝐴𝑉𝐺𝑝𝑐) 13,32 minutes Case organization 

Cost of an unanswered callback (𝐶𝑐𝑏) 15,02 € Estimation 

Average time spent in a callback (𝐴𝑉𝐺𝑐𝑏) 4 minutes Estimation 

Failure demand savings (FDₛ) for a phone call 25,00 € Estimation 

Failure demand savings (FDₛ) for an 

unanswered callback 

7,51 € Estimation 

Discount rate (r) 3 % Attema, Werner & Claxton, 2018; 

Finland’s Ministry of Social Affairs 

and Health, Pharmaceuticals Pricing 

Board, 2024; Edejer, Baltussen, 

Adam, Hutubessy, Acharya, Evans & 

Murray, 2003 
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Price index (P) 1,785 % Statistics Finland, 2024 

Percentage of removed failure demand (R) 30 % Estimation 

 

The cost of a phone call includes the time spent making an assessment of the need for service 

for the customer and tasks related to it. The tasks can be such as writing the customer case 

to an information system or contacting another healthcare professional to advise about the 

customer case. The estimated cost for a phone call and for the possible assessment of the 

need for service is 50,00 € for the case organization. Half of the cost of a phone call consists 

of personnel expenditure meaning salary, salary increases, holiday compensation and other 

side costs related to personnel expenditures. The other half consist of case organization 

specific fixed costs meaning ICT-services, utilities such as phone, phone subscription, 

internet connection, information systems and of other operating expenses such as workspace, 

rent and electricity. 

To get a more accurate understanding of the cost for an unanswered callback, a shorter time 

than the average phone call is used. The cost of an unanswered callback is calculated by 

estimating the callback time and the time before and after the call, meaning idle tasks such 

as selecting the next phone number and writing the customer case such as customer has not 

answered to an information system. The average callback time is assumed to be four minutes 

where one minute is used for the callback and three minutes is used for idle tasks. The cost 

for an unanswered callback is calculated to be 15,02 € with the following equation: 

𝐶𝑐𝑏= 

𝐶𝑝𝑐

𝐴𝑉𝐺𝑝𝑐
∗  𝐴𝑉𝐺𝑐𝑏  

Where: 𝐶𝑝𝑐 = Cost of a phone call, 𝐴𝑉𝐺𝑝𝑐 = Average time spent in a phone call, 𝐴𝑉𝐺𝑐𝑏 = 

Average time spent in a callback 

As the cost of a phone call and of an unanswered callback includes fixed costs, these costs 

are not assumed to be removed if less phone calls are received or made. To provide a more 

realistic view on the possible savings generated from the removal of failure demand it is 

assumed that from the cost of a phone call the personnel expenditures can be saved when 

failure demand is removed. With the following equation FDₛ is calculated to be 25,00 € when 

one phone call is removed. This same reasoning applies to the cost of an unanswered callback 

where the FDₛ is 7,51 €. 
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𝐹𝐷𝑠 = 𝐶𝑝𝑐 − 𝐶𝑓 

Where: 𝐶𝑝𝑐 = Cost of a phone call, 𝐶𝑓 = Fixed costs (excluding personnel expenditures) 

A part of the economic feasibility analysis is discounted cash flow (DCF) analysis. The DCF 

analysis uses a discount rate that accounts for the change in value of money over time and 

reflects the opportunity cost for an organization (Manos, Parker & Myddelton, 2000, p. 46). 

Different discount rates can be used to reflect different risks for various projects (Manos et 

al., 2000, p. 78). Attema et al. (2018) present in their study that the most common discount 

rate on discounting in health economic evaluations is 5 %, followed by 3 %. Finland’s 

Ministry of Social Affairs and Health, Pharmaceuticals Pricing Board (2024) suggests the 

discount rate to be 3 %. Furthermore, Edejer et al. (2003) from World Health Organization 

(WHO) suggest the social discount rate to be 3 %. For the DCF calculations a discount rate 

of 3 % is used based on these recommendations.  

The DCF analysis uses a price index of public expenditure to present the annual price change 

in public expenditure. The price index of public expenditure is calculated with Laspeyres’s 

price index (Statistics Finland, 2024). The index is calculated for the central government by 

administrative sectors and expenditure categories while for the local government the index 

is calculated by task areas and expenditure categories (Statistics Finland, 2024). The used 

price index is specifically for public healthcare where the different types of local 

governments are calculated together, using an average of their numbers. The average price 

index per year is calculated using data from the latest baseline year specifically comparing 

Q4 of 2015 to the latest available data from Q4 of 2022. The annual price change is 

determined to be 1,785 % (Statistics Finland, 2024). The price index is used to ensure that 

the price changes in the calculations are more accurate for the following years in the DCF 

analysis. The price index can be used as inflation rate since it gives an accurate representation 

of the price changes in public industry. The use of the index is presented more specifically 

in section 3.2.3 Cash flow modeling and profitability indicators.  

3.2.2  Investment cases and case-specific numeric assumptions 

In this thesis three different DCF valuations are constructed. The valuations provide 

estimations for the costs and profits of investment projects that aim to decrease failure 
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demand. The savings are generated from the removal of failure demand. The first model is 

a general model whereas the other two models have a specific case description and where 

the costs of those projects are estimated. The models are presented as the general failure 

demand investment model, investment case 1 – providing complete instructions for 

customers and as investment case 2 – removal of unanswered callbacks. The investment 

cases focusing on these specific topics were one of the biggest reported failure demand types 

as presented later in section 4.1 Results of the field study. The investment cases are 

illustrative, aiming to provide concrete projects that could be performed by the case 

organization. 

3.2.2.1  The general failure demand investment model 

 

The general failure demand investment model is a tool for the case organization to assess 

the profitability of their failure demand removal project. The model estimates the impact of 

investment operating and implementation costs on annual cost savings. The implementation 

and operating costs are estimations that can be changed when new investment projects costs 

are determined. The base implementation costs are assigned to 1 000 000 and operational 

costs are assigned to 500 000. The model estimates savings from annual removed phone 

calls, however the model can be specified to estimate cost savings for a specific category of 

failure demand phone calls. 

3.2.2.2  Investment case 1 - Providing complete instructions for customers  

 

Investment case 1 aims to remove failure demand from category Advisement, more 

specifically failure demand types: “Provided instructions – missing instructions”, “Provided 

advice/instructions - general instructions” and “Provided advice/instructions - inadequate 

instructions”. Seddon & O’Donovan (2023) discuss that to create a system that focuses on 

the customers’ needs, there should be a focus on creating an environment which enables 

customers to receive everything that they need at first point of contact. When customers are 

not given any instructions or only some, they are likely to call again to a healthcare provider. 

Customers asking the same questions or for common instructions employ healthcare 

professionals when the same time could be used for other tasks. By developing clear and 

comprehensive instructions for customers, the volume of incoming phone calls could be 

reduced. This can be achieved by redesigning the organization’s website to include answers 

to frequently asked questions and to provide common instructions. These can be identified 
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for instance during a field study. This investment case aims to describe this process and its 

costs and savings to create a concrete example of how removing failure demand can affect 

an organization’s cash flow. 

Investment case 1 costs consist of data collection, writing answers to the questions, 

reviewing and editing of answers and redesigning the website into a cohesive resource. The 

data collection, writing and editing of the answers is assumed to take six weeks. The 

reviewing of the answers is assumed to take two weeks. Since in the health centers nurses 

are managing the phone calls a nurse’s salary is used for the cost calculations. From every 

health center one nurse would be assigned to participate in the project. The redesigning of 

the organization’s website would require a marketing and communications designer’s time 

for an assumption of three weeks. With the time spent by the nurses and the designer the 

implementation costs are formed. Investment operating costs are formed from an estimation 

that one nurse will for one week per month update the contents of the website. The 

investment case savings are calculated based on the reduction in failure demand calls and 

their associated costs. Table 4 compiles the variables and their sources for investment case 

1.  

Table 4. Investment case 1 variables and associated sources 

Variable  Source 

Amount of Advisement category 

phone calls (per year) 

9 828 Field study 

Percentage of removed failure 

demand (%) 

30 % Estimation 

Used time by nurses (weeks) 8 Estimation 

Nurse salary costs for employer 

(monthly) 

4 353 € Kunta- ja hyvinvointialuetyönantajat KT, 2024; Kunta- 

ja hyvinvointialuetyönantajat KT, 2022 

 

The number of nurses doing the 

project 

5 Estimation 

Used time by designer (weeks) 3 Estimation 

Marketing and communications 

designer salary costs for employer 

(monthly) 

4 247 € Kunta- ja hyvinvointialuetyönantajat KT, 2024a; Kunta- 

ja hyvinvointialuetyönantajat KT, 2024b 
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3.2.2.3  Investment case 2 – Removal of unanswered callbacks 

 

Investment case 2 aims to decrease the number of unanswered callbacks to customers. 

Callbacks for customers are done once. If a customer does not answer they have to call again 

and start the queuing process from the beginning. The annual number of unanswered 

callbacks is around 23 000 for the case organization, which shows the vast potential for using 

professionals’ time for more important tasks such as focusing more on customer cases. A 

survey conducted in the United States, concluded that around 80 % do not answer calls from 

unknown numbers (McClain, 2022). This could affect the unanswered callback rates. If a 

notification was sent before the callback, customers could be more inclined to answer the 

incoming phone call when knowing that a healthcare provider is going to call them. 

Furthermore, customers can prepare to be in a space where they can accept the phone call 

without worrying about giving sensitive information in public. Advanced notification can be 

implemented by sending a text message with automation to customers 2-3 hours before the 

callback to inform the customer that a healthcare provider will contact them. The 2–3-hour 

time gap gives healthcare professionals time to manage unexpected critical cases. To 

improve accuracy the time frame can be adjusted based on the organization’s current state. 

The costs consist of automation that follows the callback queue and sends text messages to 

the customers through an information system. The investment implementation costs consist 

of the automation implementation. The operating costs consist of developer licensing, the 

cost of unattended automation, the cost of an automation team, cost of sending text messages 

and an information system where the automation for text messages can be created. The costs 

provide an estimation of the costs without a case exact description as the costs of this process 

can vary considerably depending on the organization. Table 5 compiles the variables and 

their sources for investment case 2. 

Table 5. Investment case 2 variables and associated sources 

Variable  Source 

Unanswered callbacks in one year 23 228 Case organization 

Percentage of removed failure demand (%) 30 % Estimation 

Cost of sending a text message 1 € Estimation 

Automation implementation cost (RPA automation) 11 550 € Klubnikin, 2022 

Automation developer license 420 € Klubnikin, 2022 

Unattended automation 1 380 € Klubnikin, 2022 
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Automation team 1 930 € Klubnikin, 2022 

Automated text messages cost through an 

information system (cost for 2400 messages per 

month) 

69 € Textedly, 2024 

3.2.3  Cash flow modeling and profitability indicators 

Through cash flow modeling the future cash flows of the investment cases are modelled. The 

cash flow modeling is performed with a DCF analysis. Profitability indicators are calculated 

to provide additional information on the investment case’s profitability and assess the 

economic viability of the investment case. Net present value (NPV), internal rate of return 

(IRR), profitability indicator (PI), and payback period (PBP) calculations are performed by 

using the DCF analysis. In the DCF analysis the investment implementation costs, operating 

costs, savings, free cash flow (FCF), DCF and the cumulative DCF are calculated. The used 

equation for free cash flow: 

𝐹𝐶𝐹 =  𝐶𝑠 − 𝐶𝑖   

Where: Cₛ= Cost savings, Cᵢ = Investment costs 

𝐶𝑠 = (𝐶𝑝𝑐 ∗ (1 + 𝑃𝑡)) ∗ 𝑁𝑝 ∗ 𝐴 ∗ 𝑅 

Where: 𝐶𝑝𝑐 = Cost of a phone call, P = Price index of public expenditure for public 

healthcare, t = Time, Nₚ= Number of phone calls in a year, A = The average failure demand 

amount in phone calls, R = Percentage of removed failure demand. This same equation is 

used to for estimating unanswered callback cost savings where 𝐶𝑝𝑐 is cost of an unanswered 

callback and Nₚ is number of unanswered callbacks in a year and A is one. 

𝐶𝑖 = 𝐶 ∗ (1 + 𝑃𝑡) 

Where: C = Sum of all costs, P = Price index of public expenditure for public healthcare, t 

= Time 

The used equation for discounted cash flow: 

𝐷𝐶𝐹 =
𝐹𝐶𝐹

(1 + 𝑟)𝑡
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Where: FCF = Free cash flow, r = Discount rate, t = Time 

The used equation for cumulative discounted cash flow: 

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝐶𝐹 =  ∑
𝐹𝐶𝐹

(1 + 𝑟)𝑡

𝑛

𝑡=0

 

Where: n = Number of time periods, FCF = Free cash flow, r = Discount rate, t = Time 

The profitability of investment cases is analyzed with NPV where the present value of 

expected returns is compared to invested capital. The investment case is profitable if the 

NPV is positive, whereas a negative NPV is rejected since it does not create value to the 

organization (Manos et al., 2000, p. 46). However, as a public service provider the wellbeing 

service counties have statutory obligations to provide health and social services. For this 

reason, even negative NPV investments may be necessary to comply with the obligations. 

Therefore, investments must also be examined from this perspective. 

 The used equation for the net present value: 

𝑁𝑃𝑉 =  ∑
𝐹𝐶𝐹𝑡

(1 + 𝑟𝑡)
− 𝐶0

𝑛

𝑡=0

 

Where: n = Number of time periods, FCF = Free cash flow at time t, r = Discount rate, t = 

Time, C₀ = Initial investment cost 

IRR determines the discount rate that would provide a NPV of zero when calculated with 

the same cash flows in the investment project. A high IRR does not always mean that the 

project should be exercised. The scale of an investment project should be first examined to 

understand which investment projects could provide the best returns on investment. This 

means that a higher scale investment with a lower IRR can be more profitable to exercise 

than another lower scale investment project with a higher IRR. The organization should 

estimate how much cash flows can be generated if multiple competing investment projects 

have acceptable IRR. (Manos et al., 2000, p. 53-54) IRR is calculated with following 

equation: 

𝑁𝑃𝑉 =  ∑
𝐹𝐶𝐹𝑡

( 1 + 𝐼𝑅𝑅 )𝑡
−  𝐶0 = 0

𝑛

𝑡=0
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Where: n = Number of time periods, FCF = Free cash flow at time t, t = Time, C₀ = Initial 

investment cost 

PI determines the investment project’s present value of cash flows and the present value of 

initial investment cost. PI can be used to estimate a project’s safety when looking at the 

amount of future cash flows. A PI close to one indicates that if the project’s cash flows 

decrease the project can become more quickly riskier than if PI is closer to 1.5 or above. 

(Manos et al., 2000, p. 51-52) PI is calculated with following equation: 

𝑃𝐼 =  

∑
𝐹𝐶𝐹𝑡

(1 + 𝑟𝑡)
𝑛
𝑡=0

𝐶0
 

Where: n = Number of time periods, FCF = Free cash flow at time t, r = Discount rate, t = 

Time, C₀ = Initial investment cost 

The payback period calculates the time that it takes to gain back the original invested amount 

from the investment project. Advantages of PBP are the straightforward calculations that are 

easily interpreted (Manos et al., 2000, p. 40-41). PBP is calculated with following equation: 

𝑃𝐵𝑃 =  
𝐶0

𝐹𝐶𝐹𝑖
 

Where: C₀ = Initial investment cost, FCFᵢ = Free cash flow in the following year after last 

negative cash flow of initial investment 

3.2.4  Uncertainty analysis 

To evaluate variability of the variables an uncertainty analysis is made where scenario 

analysis and Monte Carlo (MC) simulation are executed. With the uncertainty analysis the 

possible range of the investment model outcomes can be estimated. The scenario analysis is 

constructed for the DCF analysis and for the profitability indicators. The scenario analysis 

describes how changes in the amount of removed failure demand, price index and the cost 

of a phone call change the outcomes of the DCF and profitability indicator analysis. The MC 

simulation is used to model the uncertainty of the variables by analyzing possible NPVs and 

their probabilities for the investment cases.  
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3.2.4.1  Scenario analysis 

 

The scenario tool has three different scenarios: realistic, optimistic and pessimistic. The 

realistic scenario uses the variables that were presented in Table 3 in section 3.2.1 General 

numeric assumptions, where the removed failure demand was 30 %, price index was 1,78 

%, and the savings from a removed phone call was 25 €. For the different scenarios an 

assumption of 20 % change is made for the variables depending on the scenarios. For the 

optimistic scenario the amount of removed failure demand is 36 %, price index is 1,43 % 

and the savings from a removed phone call is 30,00 €. For the pessimistic scenario the 

amount of removed failure demand is 24 %, price index is 2,14 % and the savings from a 

removed phone call is 20,00 €. The different scenarios aim to provide additional information 

to observe how changes in these inputs affect the profitability of the cases. These values are 

used for all scenario tools with the exception that for investment case 2 the savings from a 

removed phone call is replaced with savings from a removed unanswered callback. The 

realistic scenario has the savings from the removed unanswered callback as 7,51 €, the 

optimistic scenario as 9,01 € and the pessimistic scenario as 6,01 €. 

3.2.4.2  Monte Carlo simulation 

 

Monte Carlo simulation repeatedly generates random values for uncertain variables to 

simulate a real-life scenario. In MC simulation a probability distribution for each variable is 

determined. During the simulation a random value is selected for each variable from the 

predetermined probability distributions. This allows MC simulation to consider the 

uncertainty of the variables, providing a more comprehensive analysis of the potential 

outcomes. MC simulation can be used in forecasting, to predict outcomes and solve 

optimization problems. (Mun, 2002, p. 102-106) 

The MC simulation formula presents a general simulation scheme which can be adapted to 

many different algorithms where the value of expected value µ is estimated. MC simulation 

can be presented as (Wang, 2012, p. 67-68): 

𝜇̂  =
1

𝑛
∑ ℎ(𝑋𝑖)

𝑛

𝑖=0
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Where:  = Monte Carlo estimate, h = a random variable, n = Sample size / number of 

simulations, Xᵢ = Generated samples or independent identically distributed random variables 

that have the same distribution as X 

The distribution for the variables is calculated with an assumption of 20 % increase and 

decrease to model the possible changes in the variables. For each investment case the 

uncertain variables and their distribution range are presented in Table 6 and Table 7. The 

MC simulations are performed in Excel using Data Tables. The simulations are run 10 000 

times. From the simulations standard deviation and minimum, maximum and mean NPV is 

calculated. The MC simulation results are presented with histograms that are displayed in 

results, sections 4.4 and 4.5. The simulation histogram bins are set to 100. 

Table 6: Investment case 1 variables for MC simulation 

 

 

 

 

 

 

Table 7: Investment case 2 variables for MC simulation 

Uncertain variables Min Max 

Percentage of removed failure demand (%) 0,24 0,36 

Savings generated from removed unanswered callback 6 9 

Cost of sending a text message 0,8 1,2 

Automation implementation cost (RPA automation) 9 240 13 860 

Automation developer license 336 504 

Unattended automation 1 104 1 656 

Automation team 1 544 2 316 

Automated text messages cost through an information 

system (cost for 2400 messages per month) 

55 83 

Uncertain variables Min Max 

Percentage of removed failure demand (%) 0,24 0,36 

Amount of Advisement category phone calls (per year) 7 862 11 794 

Savings generated from removed phone call 20 30 

Used time by nurses (weeks) 6 10 

Nurse salary costs for employer (monthly) 3 482 5 224 

Used time by designer (weeks) 2 4 

Marketing and communications designer salary costs for 

employer (monthly) 

3 398 5 096 
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4  Results and discussion 

This chapter presents the findings of the field study and the results of the economic feasibility 

and uncertainty analysis. Failure demand amount and types in the different health centers 

are presented to assess the influence of failure demand in the case organization’s phone 

services. The chapter continues to highlight the financial impact of failure demand. This 

chapter’s aim is to broadly provide new information about failure demand in the context of 

Finnish healthcare industry.  

4.1  Results of the field study 

Table 8 presents the percentage of failure demand from the reported phone calls by the health 

centers. The maximum amount of failure demand was over 60 %, the mean being around 42 

% of all phone calls. Vast differences can be seen between the health centers, with a gap of 

45 percentage points between the highest and lowest failure demand percentages. 

Differences can be caused for instance by how the health centers manage their operations, 

guide customers and manage work tasks. Differences in the customer base can in addition 

influence how customers interact with healthcare professionals. Given that the case 

organization operates multiple health centers, often located at considerable distances from 

one another, some variation can be expected. However, it should be noted that some health 

centers reported issues relating to filling in the form during the monitoring period which 

could affect the results of the study. 

Table 8: The percentage of failure demand across health centers 

Health center A 63 % 

Health center B 18 % 

Health center C 34 % 

Health center D 42 % 

Health center E 41 % 

 

To estimate the proportion of phone calls reported in the field study, the field study’s 

reported phone calls and the case organization’s own phone report that presented all the 
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answered and callback phone calls during the monitoring period were compared. The 

reported rate in the field study ranged between 30 % and 73 %. The average of reported 

phone calls in the field study was 49 %. This means that on average half of the time the 

health centers filled out the data collection form. Some of the health centers reported limited 

resources during the monitoring period which resulted in not answering the form for every 

phone call. Another reported reason for the inadequate results was an ongoing orientation 

process. A healthcare professional was not answering the form as they were becoming 

familiar with the process of managing the calls. The issue of missing answers in the field 

study provides insights into the challenging circumstances of limited resources in the 

healthcare environment. Limited resources can complicate the efforts of studying failure 

demands causes. This can impede making improvements as there is no comprehensive 

research that can be used to evaluate the needed changes in the system.  

Figure 2 illustrates the breakdown of failure demand by categories across all the health 

centers. The category Advisement entails failure demand types such as inadequate or missing 

instructions, customer does not know whom to contact and customers wanting to discuss 

about test results. This category was the largest, indicating that one of the primary issues 

related to failure demand involves customers seeking answers to various topics. The second 

largest category Appointment underscores the significant demand for new appointment 

times as customers were not always able to get appointment times. When appointment times 

are not available, customers can be asked to call back at a later time or the next day, which 

creates more demand for the phone services. The third largest category Contact had failure 

demand types related to customers needing to contact a healthcare professional again to 

resolve their matter, customers contacting because professionals have not contacted them 

and customers contacting through multiple calls or service channels which was the biggest 

reported type in this category. If customers were confident that a healthcare professional is 

going to respond to them, customers might be less inclined to make multiple contacts for the 

same reason. The category Other reason (specified by the departments) includes all the 

failure demand types specified or added by the health centers that were not identified at the 

start of the field research or did not fit into the existing categories. Most of the instances 

were that the customer did not answer the professional’s callback. Other documented 

instances of failure demand included incorrect instructions provided to a customer, such as 

a healthcare professional communicated an incorrect appointment date. In another case, the 

organization employees requested sick leave, despite the availability of a digital service 
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channel for such requests. Additionally, when callbacks were made, a customer did not recall 

the reason for calling, a customer did not recall asking for a callback and for multiple 

customers the issue had resolved before the callback. The smallest categories were Technical 

problems with 25 instances, Call request with 15 instances, and Other with four instances. 

 

Figure 2. Failure demand by categories. 

 

Figure 3 presents the distribution of the phone calls during the monitoring period. The 

category of Calls that could not be handled during the day represents customer calls that are 

queued and are waiting for a callback. The distribution reveals significant differences 

between the health centers. Health center B reports managing all incoming phone calls 

within the same day whereas health center E has most phone calls moved to be managed 

after the customer’s initial call day. Another significant observation is from health center A 

which experiences a higher volume of failure demand calls compared to non-failure demand 

calls. In contrast, all other health centers reported fewer failure demand calls than non-failure 

demand calls.  
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Figure 3. Distribution of phone calls during the monitoring period. 

 

The results of the field study show that there is variation in experienced failure demand 

types. However, certain failure demand types such as “Appointment cancellation by the 

professional – delays”, “Appointment cancellation by the professional - more urgent 

customer” and “Different contact information” were reported by all health centers as zero. 

These and other lower instance types such as “Inappropriate call” and “Leaving a call request 

for another professional”, provide insights into areas that are performing well and do not 

require redesign or alternation in their operations. The most reported failure demand types 

are presented in Figure 4. The most reported types were “Callback was not answered”, 

“There are no available times for non-urgent appointments” and “Issue resolved in another 

call/service channel”. When customers do not answer callbacks, they must call a healthcare 

provider again. This can delay for instance how quickly the customer receives care as they 

have not gotten an appointment time. In addition, as not all customers receive appointment 

times at initial call due to the challenges of unavailability of both non-urgent and urgent 

appointments customers might receive care at a later state. Walley et al. (2019) highlight that 

customers’ conditions can worsen if appointment times are not given in a timely manner, or 

if customers are reluctant to seek appointment times. In some cases, customers might seek 

care from the emergency department which can lead to hospital admissions and to the 

increase of the demand for emergency department services. However, each customer’s case 



41 
 

is unique. Some issues may be resolved on their own or they can be managed without a 

professional’s intervention when customers have to be less dependent on appointments. 

(Walley et al., 2019) The third most common failure demand type “Issue resolved in another 

call/service channel” shows that customers contact through multiple contact channels. This 

highlights a systematic problem where customers use multiple channels to reach a healthcare 

professional, resulting in professionals spending unnecessary time to follow up with 

customers. If information about the resolution of a customer's issue does not transfer between 

professionals, unnecessary phone calls are made creating failure demand and consuming 

additional time and resources. 

 

Figure 4.  Most reported failure demand types. 

  

4.1.1  The annual time spent on failure demand phone calls 

The results of the field study provide indicative measurements of failure demand in the 

health centers over the two-week monitoring period. Table 9 presents the estimation of the 

annual number of hours dedicated to handling failure demand phone calls. This estimation 

is based on phone call data from 2023, and the failure demand percentages observed in each 

health center during the field study. The table also includes the estimated number of used 
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workdays solely for failure demand phone calls for each health center, which is calculated 

by dividing the annual failure demand phone call hours with an assumption of an eight-hour 

workday. These results provide concrete insights into the amount of time professionals can 

devote to addressing failure demand issues through phone calls alone. The total wasted time, 

which estimation is outside the scope of this thesis, should in addition account for other work 

time devoted to addressing failure demand issues such as writing customer cases, solving 

unclear matters, and discussing with other healthcare professionals about the customer case. 

Table 9: Estimation of the annual time devoted to failure demand phone calls 

 All answered calls and 

callbacks in hours (2023) 

Time devoted to failure 

demand phone calls in hours 

Number of days working 

solely on failure demand calls 

Health center A 8 377 5 274 659 

Health center B 7 750 1 377 172 

Health center C 7 891 2 692 336 

Health center D 9 179 3 901 488 

Health center E 13 116 5 353 669 

Total 46 313 18 597 2 324 

 

4.2  Annual cost of failure demand 

The annual failure demand costs for the five health centers are calculated from the cost of a 

phone call and from the cost of an unanswered callback multiplied with the number of annual 

failure demand calls and unanswered callbacks respectively. With these variables the five 

health centers’ total annual cost of failure demand is 4 241 896 €. The biggest costs are 

generated from the categories of Advisement, Appointment and Contact. As these categories 

were the biggest categories in the field study it is natural that the largest costs are generated 

from them. To further provide insights into the effect of failure demand on an organization’s 

economical state, the cumulative failure demand costs for the health centers are calculated. 

Figure 5 shows the cumulative sum of annual failure demand costs over ten years where the 

change of the price index is taken into consideration. If no changes are made the cumulative 

costs rise to 46 million over the ten years. Vast expenses will materialize if the demand stays 

at the same level as in the year 2023 with 42 % of the demand being failure demand as found 

in the field study.  
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Figure 5. The cumulative sum of annual failure demand costs. 

  

4.3  General failure demand investment model 

The general failure demand investment model is a stylized generalized investment model for 

mitigating failure demand, intended to demonstrate how the costs and possible cost savings 

may accumulate over time when addressing failure demand. With implementation costs 

being 1 000 000 € and operating costs starting from 508 925 € after price adjustment in year 

1, the cumulative DCF is still positive when savings are calculated from the removal of 

phone calls with annual price index adjustment. These results are presented in Table 10. The 

operating costs and annual savings are expected to start in year 1 after the implementation 

process. It is assumed that one year would be enough for the investment to provide the 

wanted benefits which could be learning new ways of working, implementing a new 

information system or guiding customers to interact more effectively. Table 11 shows 

different scenarios of realistic, optimistic and pessimistic estimates for NPV, IRR, PI and 

PBP. These profitability analysis indicators give more information about the potential 

profitability of the investment. The scenarios show how optimistic and pessimistic scenarios 

can provide highly differing views on the profitability of the investment through NPV and 

with the other profitability indicators, creating a more thorough analysis of the investment.
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Table 10: Discounted cash flow analysis for general failure demand investment model – Realistic scenario (€) 

Years 0 1 2 3 4 5 6 7 8 9 10 

Implementation 

costs 

-1 000 000           

Operating costs  
-508 925 -518 009 -527 256 -536 667 -546 247 -555 997 -565 922 -576 024 -586 306 -596 771 

Savings   668 867 680 806 692 959 705 328 717 918 730 733 743 777 757 053 770 566 784 321 

FCF -1 000 000 159 942 162 797 165 703 168 661 171 671 174 736 177 855 181 030 184 261 187 550 

DFC -1 000 000 155 281 153 448 151 635 149 845 148 075 146 326 144 598 142 891 141 203 139 535 

Cum. DCF -1 000 000 -844 719 -691 271 -539 635 -389 791 -241 716 -95 389 49 209 192 099 333 303 472 838 

 

Table 11: Scenario estimates for general failure demand investment model 

 

 

 

 

Scenario NPV IRR PI PBP 

Realistic 472 838 11 % 1,47 6,25 

Optimistic 3 027 943 45 % 4,03 2,21 

Pessimistic -1 773 372 - 0 - 
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4.4  Investment case 1 – Providing complete instructions for customers 

For investment case 1 the results in Table 12 show that the investment would be profitable 

according to realistic scenario DCF analysis. The DCF analysis estimates that investment 

case 1 savings can reach around 555 000 € over the course of ten years. From Table 13 the 

results suggest that NPV and IRR are positive in all scenarios and PI is above 1,5 in all 

scenarios. The PBP for all scenarios suggests that the project would gain back the initial 

investment before year one. The different scenarios provide differing views on the 

accomplished cost savings, however all scenarios suggest that the investment would be 

profitable and generate profit consistently after year one. The high profitability in every 

scenario can stem from the relatively low initial investment and low operating costs when 

compared to the savings. However, realistically some operating costs might be overlooked, 

which explains the high profitability in every scenario. The MC simulation results in Figure 

6 present the distribution of possible NPVs and their probabilities. The minimum NPV in 

MC simulation is 242 019, maximum is 1 055 201, mean value is 567 242 and standard 

deviation is 141 312. The standard deviation shows how much on average the results differ 

from the mean NPV. The MC simulation results suggest that the investment case would be 

profitable even when variables have uncertainty to them.  

 

Figure 6. MC simulation results for investment case 1.
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Table 12: Discounted cash flow analysis for investment case 1 – Realistic scenario (€) 

Years 0 1 2 3 4 5 6 7 8 9 10 

Implementation 

costs 

-22 755           

Operating costs  -12 278 -12 497 -12 720 -12 947 -13 178 -13 414 -13 653 -13 897 -14 145 -14 397 

Savings   75 026 76 365 77 728 79 115 80 528 81 965 83 428 84 917 86 433 87 976 

FCF -22 755 62 748 63 868 65 008 66 168 67 349 68 551 69 775 71 021 72 288 73 579 

DFC -22 755 60 919 60 200 59 489 58 786 58 092 57 406 56 728 56 058 55 396 54 742 

Cum. DCF -22 755 38 164 98 364 157 853 216 639 274 731 332 137 388 865 444 923 500 320 555 061 

 

Table 13: Scenario estimates for investment case 1 

 

 

 

Scenario NPV IRR PI PBP 

Realistic 555 061 278 % 25,39 0,36 

Optimistic 826 375 421 % 37,32 0,24 

Pessimistic 319 102 160 % 15,02 0,63 
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4.5  Investment case 2 – Removal of unanswered callbacks 

Investment case 2 results are shown in Table 14 where the realistic scenario DCF 

calculations are presented along with the profitability indicators for all scenarios in Table 

15. The realistic and pessimistic scenarios suggest a negative NPV whereas the optimistic 

scenario suggests a positive NPV. In the realistic and pessimistic scenarios, the annual costs 

generated by the maintenance of automation are predicted to exceed the annual generated 

savings from the removed callbacks. This leads to bigger differences in the profitability 

indicators between these scenarios when compared with the ones of investment case 1.  

While the optimistic scenario presents a high IRR and PI with low PBP, the realistic and 

pessimistic scenarios suggest highly negative investment according to NPV, IRR, PI and 

PBP. For realistic and pessimistic scenarios IRR is not reasonable to calculate as the FCF 

are negative for every year. As the investment does have only negative FCF, the investment 

does not gain back the original investment amount which leads to uncountable PBP for 

realistic and pessimistic scenarios. On the contrary the optimistic scenario suggests only 1,74 

PBP meaning that profit could be generated before year two. 

Figure 7 provides the distribution of NPVs for case 2. The red bars indicate negative values, 

and green bars indicate positive values. The MC simulation suggests that the minimum NPV 

is -411 590, maximum is 137 515, mean is -166 937 and standard deviation is 90 974. The 

estimated probability of achieving a positive NPV is 3,54 % while the probability of a 

negative NPV is 96,46 %. The investment is not reasonable to execute as there is a negative 

expected value for NPV and only a negligible probability of payback.
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Table 14: Discounted cash flow analysis for investment case 2 – Realistic scenario (€) 

Years 0 1 2 3 4 5 6 7 8 9 10 

Implementation 

costs 

-11 550           

Operating costs  -70 044 -71 295 -72 567 -73 863 -75 181 -76 523 -77 889 -79 279 -80 694 -82 135 

Savings   53 267 54 218 55 185 56 170 57 173 58 194 59 232 60 290 61 366 62 461 

FCF -11 550 -16 778 -17 077 -17 382 -17 692 -18 008 -18 329 -18 657 -18 990 -19 329 -19 674 

DFC -11 550 -16 289 -16 096 -15 906 -15 718 -15 533 -15 349 -15 168 -14 989 -14 812 -14 637 

Cum DCF -11 550 -27 839 -43 935 -59 841 -75 559 -91 092 -106 441 -121 609 -136 598 -151 410 -166 047 

 

Table 15: Scenario estimates for investment case 2  

 

 

 

Scenario NPV IRR PI PBP 

Realistic -166 047 - 0 - 

Optimistic 47 505 58 % 5,11 1,74 

Pessimistic -355 465 - 0 - 

Figure 7. MC simulation for investment case 2. 
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4.6  Discussion 

In this thesis a case organization’s failure demand was researched. Failure demand types and 

amounts were observed after which cost effects of failure demand were analyzed. The 

research methodology consisted of field research during which a data collection form was 

developed. Cost estimations were executed based on the results of the field research. Possible 

cost savings of failure demand were further analyzed with DCF valuation, profitability 

indicators, scenario analysis and MC simulations. These approaches generated significant 

new insights in the context of the Finnish healthcare industry as well enabling the case 

organization to focus on the removal of failure demand with the help of these findings.  

Although research has examined and addressed failure demand as by Seddon et al. (2023) 

and Piercy et al. (2009), no existing tool for analyzing failure demand from a health center’s 

phone calls was found to be fully suitable for this thesis. This led to developing the data 

collection form for the field study. The data collection form compiled failure demand 

instances from earlier studies to one comprehensive resource. (See e.g. Walley et al., 2019; 

Wellbeing service county of Kainuu, 2022; Hartmann et al., 2021; Masters, 2010; Piercy et 

al., 2009). The form was compared to the case organization’s own phone contact report and 

then further developed by the case organization’s healthcare professionals. The most 

challenging part of the research was the data collection during the field study. Challenges of 

limited resources arose with other factors such as ongoing orientation of healthcare 

professionals which influenced the completion of the form for every phone call. This led to 

missing data from some health centers for certain days, which limited the precision of the 

failure demand estimates for those centers. 

Through the collection of data similarities in failure demand types with previous studies 

were found with the majority of failure demand types aligning with previous studies. Of all 

the reported failure demand, 12 % was reported in category “Other reason (specified by the 

departments)”. This suggests that new case organization specific types were found. These 

findings were customers not answering callbacks, incorrect instructions, and organization 

employees asking for sick leave, despite instructions to make the request through a specific 

digital service channel. Furthermore, some customers did not recall the call matter or did not 

recall asking for a callback or the issue had already resolved. These findings provide new 
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information for the case organization rather than only relying on the previous academic 

studies about failure demand. Additionally, the results of the field research provided new 

insights into the largest categories and types of failure demand in a Finnish wellbeing service 

county’s primary care service. The biggest categories were Advisement, Appointment and 

Contact while the most common types were “Callback was not answered”, “There are no 

available times for non-urgent appointments” and “Issue resolved in another call/service 

channel”. While these results cannot be straightforwardly generalized to other organizations, 

they can provide information about where challenges related to failure demand might be met 

if no comprehensive organization specific analysis is available.  

Different studies on failure demand report varying levels of experienced failure demand in 

organizations. The Wellbeing service county of Kainuu (2022) reported a 30 % failure 

demand rate in their digital service channel, while Seddon et al. (2023) described a case of 

an insurance company with a 70 % failure demand rate. The existing studies show how vast 

differences can be experienced on the level of failure demand. This variation is also evident 

in the case organization, where the experienced types and amounts of failure demand 

differed across health centers. The field study results indicate that the average failure demand 

rate is 42 %, however the difference between the health centers changed between 18 % and 

63 %. These results are indicative, as completing the form is subjective, even with defined 

categories and explanations for different types of failure demand. Professionals can interpret 

given instructions differently, which influences how the form is completed. Involving 

healthcare professionals in the development of the form, as done in this research, can help 

mitigate these challenges.  

The technical implementation of the DCF analysis, profitability indicators, scenario analysis 

and MC simulations were straightforward to implement. The illustrative investment cases 

were designed to achieve more practical assessments with the goal of eliminating failure 

demand and providing insights into the potential cost savings on the removal of failure 

demand. As the variables can have uncertainty to them performing the scenario analysis and 

MC simulations provided further analysis of the possible profitability indicators and the 

probability of possible NPVs for the investment cases. The general failure demand 

investment model provided a base tool for analyzing how the profitability of an investment 

aiming to remove failure demand can change. Investment case 1 suggested a more profitable 

investment than investment case 2 according to NPV, profitability indicators and MC 
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simulation. Investment case 1 had a positive NPV for realistic, optimistic and pessimistic 

scenarios. The MC simulation also provided only positive NPVs suggesting good investment 

profitability even when with uncertainty in the variables. Investment case 2 had a positive 

NPV only in the optimistic scenario and probability of 3,54 % of positive NPVs of all the 

NPVs in the MC simulation. While unanswered callbacks are a challenge in the case 

organization as shown in the most common failure demand type in the field research, 

implementing the resolution to remove the callbacks can be challenging. However, as the 

gained benefit from reaching customers more quickly can be more substantial than the 

estimated savings generated from removal of unanswered callbacks, the investment case can 

prove to be beneficial if gained savings are further studied. Additional benefits could stem 

from customers having access to a healthcare professional faster if time is not spent on back-

and-forth calls leading to resolving matters faster. 

While the results provided insights into annual cost of failure demand and forecasted 

cumulative sum of failure demand costs for a Finnish wellbeing service county, the real cost 

of failure demand is difficult to quantify due to the unique nature of customer cases. Other 

costs than the cost of a phone call can be experienced for multiple different failure demand 

types. For instance, for failure demand type: “Customer makes an appointment even though 

the matter has been resolved according to professionals”, the additional appointment can 

increase costs. Other additional costs can be created through failure demand type: “Customer 

schedules a new appointment because they haven't followed previous instructions”. This can 

create additional expenses if no new customer is given that appointment due to short notice 

and the original appointment time is then not used. These customer cases illustrate that when 

calculating the exact cost of failure demand the customer cases should be observed 

thoroughly to understand the real path of that customer after which the exact costs can be 

defined. The presented failure demand costs from phone calls as well as generated savings 

from removed phone calls describe only the known direct cost effects.  

The results offer a clearer understanding of where the case organization should focus their 

efforts and where challenges are likely to arise. The results show that significant cost savings 

can be generated if failure demand is lowered. While this thesis focused mainly on the 

possible cost savings of failure demand, other studies show that the removal of failure 

demand can lead to an improved customer service further highlighting the importance of the 

removal of failure demand (Walley et al., 2019; Piercy et al., 2009). Through these findings 
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this thesis contributes valuable insights into failure demand in the context of the Finnish 

healthcare industry and provides tools for evaluating failure demand and its cost effects in 

other organizations. The general failure demand investment model and the data collection 

form are available at GitHub (Timonen, 2024) as a tool for other healthcare providers to 

analyze failure demand and assess failure demand removal investment’s profitability.  
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5  Conclusions 

This thesis provided an exceptional opportunity to observe failure demand in its natural 

environment where in-depth analysis of failure demand types and its amount was gathered. 

The observation of a real work environment where customers and healthcare professionals 

interact provided unique data for the case organization as well as guidelines to other 

healthcare providers how to capture failure demand in their primary care services. The 

research continued to focus on the cost effects of failure demand, providing estimations on 

the cost of failure demand in the Finnish healthcare primary services. The results show that 

failure demand is an issue in the healthcare industry exploiting vast resources and creating 

considerable costs for a healthcare provider. The results emphasize the importance for 

organizations to study and remove failure demand to achieve better customer service, lessen 

the work burden on healthcare professionals and to gain cost savings. 

5.1  Answering the research questions 

The purpose of this thesis was to answer the research questions to gain a better understanding 

of failure demand in the case organization. The first research question: “What kind of failure 

demand can be identified?” was divided into to two sub questions: 

Question 1.1: What kind of failure demand occurs at the case wellbeing service county? 

Through data collection in the field study failure demand types could be recorded. All the 

different types of failure demand from the data collection form were experienced except for 

“Appointment cancellation by the professional – delays”, “Appointment cancellation by the 

professional - more urgent customer” and “Different contact information”. 

Some of the biggest categories of failure demand highlighted systemic issues. Failure 

demand was created through limited resources when customers were not receiving 

appointment times and had to move back to the queue. Systemic challenges were highlighted 

by giving customers only partial instructions or no instructions at all, which led to a new 

contact from the customer. Furthermore, healthcare professionals are systemically burdened 

when customers’ issues are already resolved in another service or a call, and professionals 
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are not aware of it and call customers again. Systematic failure demand can burden the 

healthcare professionals’ daily work and lengthen the customer queue. Enabled by the 

identification of these systemic issues, work on mitigating them can be started. 

Question 1.2: What is the amount of failure demand encountered by the case wellbeing 

service county? 

The health centers’ failure demand rates varied between 18 % and 63 %, and the failure 

demand rate of all phone calls was 42 %. The most reported categories of failure demand 

were Advisement with 30 %, Appointment with 19 % and Contact with 15 %. Category 

Other reason (specified by the departments) covered around 12 % of all the failure demand 

phone calls. The majority of these cases were instances where the customer did not answer 

the healthcare professional’s callback. Other types in this category had only a few instances. 

Categories of Service guidance, Prescription matters, and Inquiries, covered around 6-7 % 

of failure demand calls each. Other categories had less than 2 % of the demand. The findings 

suggest that challenges are faced especially with customers needing further instructions, not 

having enough resources to answer customer demand through appointments, and customers 

contacting healthcare professionals multiple times. 

The second research question was answered through a cost analysis and economic feasibility 

analysis: 

Question 2: What are the cost effects of failure demand at the case wellbeing service county? 

Failure demands cost effects were analyzed first by calculating the annual and cumulative 

cost of failure demand. One year failure demand costs for the Finnish wellbeing service 

counties five health centers are estimated to be 4 241 896 € when calculating with the average 

42 % failure demand rate. The cumulative sum of failure demand costs showed how this cost 

can rise to 46 million over ten years if failure demand rate stays at the same level. To estimate 

the costs and the potential cost savings of the failure demand removal investment cases, DCF 

analysis was performed. The DCF analysis for investment case 1, which removed failure 

demand from advisement related phone calls, indicated a profitable investment, with 

estimated savings of up to 555 061 € projected to accumulate over the course of ten years. 

Investment case 2, which aimed to remove unanswered callbacks, had operating costs 

exceeding the savings generated from the removal of failure demand, leading to a negative 
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DCF analysis. This suggested that investment case 1 was more reasonable to execute 

between these investment cases.  

To further evaluate the economic feasibility of failure demand mitigation uncertainty 

analysis was performed which answered the third research question: 

Q3: How the uncertainty and variation in the contributing factors affect the economic 

feasibility of the failure demand mitigation? 

To assess the uncertainty and variability of the investment case variables scenario analysis 

was made to demonstrate the changes in profitability indicators with realistic, optimistic and 

pessimistic scenarios. Investment case 1 had in all scenarios every profitability indicator 

suggesting an opportunity to execute a profitable investment. Investment case 2 had a 

positive NPV, IRR and PI for optimistic scenario. The realistic and pessimistic scenarios had 

a negative NPV and where IRR, PI and PBP was not possible to calculate. The MC 

simulations continued the analysis of the investment cases, providing insights into the 

changing environment of the input factors. The MC simulation for investment case 1 

provided only positive NPVs whereas for investment case 2 only 3,54 % of all NPVs were 

positive. These results indicate that investment case 1 shows no risk in executing the project 

whereas investment case 2 has a high risk of a negative NPV. These results suggest 

implementing investment case 1 as every different scenario indicated a profitable investment 

and as the MC simulation shows no risk in the investment. 

5.2  Limitations & future research  

While this research has identified failure demand and its cost effects in a Finnish wellbeing 

service county, some difficulties were faced in the data collection process due to the limited 

resources in the health centers. Challenges of data accuracy arose from not filling in the form 

for every phone call. A repetition of this study at another time could provide different results 

as the start of June can be influenced by summer employees having orientation or summer 

holidays decreasing the available staff. In addition, a repetition of the field study could 

provide more detailed analysis when more data is available, and comparisons can be made. 

To further continue this research a longer monitoring period could provide interesting 

insights into different failure demand types and amounts.  
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This research focused on only one wellbeing service county which limits the generalizability 

of the results to other wellbeing service counties. However, similar research could be 

performed in other wellbeing service counties to gain insights into their state of failure 

demand. The data collection form provides wide categorization of different primary 

healthcare failure demand types, however as failure demand is organization specific an in-

depth study of new failure demand types in other organizations can prove to be beneficial.  

Further study in multiple other wellbeing service counties could provide insightful analysis 

of failure demand across the Finnish healthcare industry. 

The study of failure demand should be expanded to secondary healthcare and to social 

welfare. Expanding the study could provide important information for the organizations to 

enhance their customer service, to make more efficient use of available resources and have 

cost savings through the minimization of unnecessary operations in these fields.  
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Appendix 1. Example of how failure demand types were recorded during the field study 

If a customer calls and their phone call subject was not failure demand, we mark to the 

category “Calls that were not failure demand” one line. At the end of the day the total can 

be, for example, five calls and thus there are five marked lines at the end of the day. This 

style is used for the printed form. 

  

For the Excel form, the equivalent number of calls is marked with numbers. 
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Appendix 2. Data collection form before validation 
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Appendix 3. The final data collection form after validation (English version) 
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Appendix 4. The final data collection form after validation (Finnish version)  
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