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Abstract. The paper is about breakdown of welfare services that occur within 

the contextual frame of elderly interacting with welfare technologies. Explicitly 

it emphasize breakdown as a phenomenon that need to be taken into account 

when designing welfare technologies involving new practice of cooperative 

work between elderly and the circumstance they are operating within. The 

paper focuses on the equipmental breakdown in context, which is recognized as 

breakdown that occurs in human relationships that are mediated by use of 

technology. Thus, prior studies have accounted the concept of breakdown 

primarily to the work done by Heidegger. Heidegger restricts his way of 

viewing breakdowns into being interruptions of habitual activities of super 

users’, and he has paid little attention of unskilled users or laypersons of 

equipmental activities. However, elderly and their caretakers are often 

recognized as laypersons when it comes to interacting with new technology 

devices and unknown user interfaces.  In this matter, it is necessary to 

understand breakdown situations including unskilled users that are engaged in 

social relationship by mediation of welfare technology. Therefore it was found 

constructive to apply the theoretical framework of activity theory, and 

especially recognize the work of Leont’ev and Engeström in regard to their 

understanding of human activity. Leont’ev argues that initially are all tool 

mediated human activity done by unskilled practitioners that need to learn new 

practice of actions before being able to engage in a human activity as skilled 

users. Additionally is Engeström’s human activity system model used to 

identify and understand occurrences of breakdown of welfare services within a 

minimal contextual frame of elderly users of welfare services. Thus, the paper 

presents an analysis of three selected breakdown situations based on material 

gathered from field work. The study displays findings of breakdowns that vary 

in degree as some breakdowns are unacceptable as they are serious interruptions 

of welfare services that in worse case scenarios could harm the well-being of 

elderly, while other breakdowns are of less concern, but still damaging as they 

may ruin the trust the elderly put on technology for keeping them safe and 

independent. Furthermore does the study recognizes  the importance of a human 

respondent system of welfare services, which in situations of breakdown step 

forward and articulate re-distribution of work as a temporary coping mechanism 

while recovery from breakdown. 
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1   Introduction 

This paper is about breakdown of welfare services that occur within the contextual 

frame of elderly interacting with welfare technologies. Explicitly it emphasize 

breakdown as a phenomenon that need to be taken into account when designing 

welfare technologies involving new practice of cooperative work between elderly and 

the circumstance they are operating within, as well as it addresses the corresponding 

coping mechanisms for dealing with breakdown for recovery. Bardram [1 p. 89] states 

that “understanding the dynamics of cooperative work is extremely important as a 

way to understand how to design computer systems supporting cooperative work”. 

There is a need to understand the social – technical dynamics of introducing welfare 

technology within the private homes of elderly to accomplish the ambition of elderly 

aging in place 1. The reason being is that innovation of welfare services are delegated 

great responsibility and trust in HCI as a part of supporting the well-being of elderly. 

Additionally will such an innovation change current work practice as welfare services 

prior done by human resources from the welfare service organization now are being 

re-allocated and delegated to the elderly themselves, by introduction of various 

technologies. Although, elderly wants to age in place in the meaning of living home 

and postponing their institutionalization to nursing homes as long as possible, they 

might find it challenging to deal with technology in several ways such as  navigating, 

interacting, configuring and maintaining various technologies. Though, both elderly 

and staff within the welfare service organization are likely untrained users of welfare 

technology, and therefore need to learn new practice of cooperation before becoming 

experienced and skilled technology users. Hence, welfare services that are delegated 

to HCI within the context of welfare service organization may suffer in initial 

implementation as technology has a higher potential of failing to handle the 

distributed responsibility in the hands of laypersons i.e. people or technology may not 

always act or respond as planned.  Therefore, the phenomenon of breakdown in this 

relation is more than merely about technical failures; as it as well includes breakdown 

that occurs cause of social constructed disturbances within the relationships mediated 

by use of new technology. Nevertheless do the health authorities’ have hairy 

objectives when introducing welfare technology into the homes of elderly as the 

authorities aim to increasing their independency, safety, support and encourage 

elderly in coping with own health issues, improve communication between healthcare 

services, residents and their families, and by this achieve an improved cost-effective 

elderly care by already scarce health resources [2].  

 

The paper aims at addressing three research questions: 

(1) What types of breakdown occur in the field of welfare services?  

(2) What are the coping mechanisms for recovery of these occurrences?  

(3)  How do breakdowns in welfare services affect the elderly aging in place? 

 

                                                           
1 The Center for Diseases control and Prevention defines the term Aging in place as “The 

ability to live in one’s own home and community safely, independently, and comfortably, 

regardless of age, income, or ability level” (Ref. 

http://www.cdc.gov/healthyplaces/terminology.htm) 



The paper starts by looking at the concept of breakdown, and focuses on activity 

theory as a theoretical framework to explore situations of breakdown comprising new 

practitioners of technology within a contextual frame. The paper builds on field work 

done at a location including smart homes for elderly where the elderly as a part of a 2-

years pilot study are able to test welfare technology introduced to them. The concept 

of breakdown, occurrences and corresponding coping mechanisms for breakdown 

recovery are analyzed and discussed. 

 

1.1 Concept of breakdown  

The concept of breakdown can be related to several types of breakdowns such as 

mental breakdown, oranismic breakdown, social breakdown, communication 

breakdowns, conceptual forms of breakdowns and equipmental breakdowns with 

others [4]. This paper focuses on the equipmental breakdown in context, which in this 

paper is recognized as breakdown that occurs in human relationship that is mediated 

by use of technology.  

 

The concept of breakdown has most often been accounted to the work of the German 

philosopher, Martin Heidegger, especially in relation to his book Being and Time [3]. 

However, Heidegger himself did not use the term breakdown, even though he by 

many authors has been acknowledged as the originator [4] by his recognition of “the 

role of breakdown or failure as a means of revealing the nature of the world around 

us” (3 p. 25).  Heidegger describe the phenomenon of “being in the world” [4]. This 

phenomenon he acknowledged as Dasein that is the German term for existence or 

being. Heidegger acknowledges breakdown as being a graded phenomenon [3].  To 

illustrate his viewpoints in this matter, Heidegger uses a known metaphor about the 

trained carpenter and how his tool, the hammer, including the tool’s properties 

influences the carpenter’s awareness or consciousness during mediating the hammer 

for an activity. Koshmann et al [4] refer to Heidegger’s statement   “…In ordinary 

use, resources (tools, implements, appliances) with which we conduct our day – to-

day activities do not usually require (or attract) our conscious awareness.   As the 

carpenter has his hammer “ready in hand” [3 p. 69/98] and the hammer is well-

functioning, the carpenter is enable to hammering without no conscious thoughts or 

awareness about the activity. He by this argues that in ordinary use when an expert 

user has his tool “ready in hand” can be so “absorbed coping” with his tool to such a 

degree that the tool has become complete integrated to his habitual activity that it is 

experienced like an extension of him rather than being an object from the material 

world. Koshmann et al [4] further emphasize according to Heidegger “that when 

ongoing, non-reflective practice is interrupted, these equipmental aspects of the world 

become “lit up” [3 p. 72/102] or brought “into view” [3 p. 74/104].  Hence, 

Heidegger [3] grades breakdown by describing three other status of entity from “un-

ready at hand”, “present at hand” and “purely present at hand”, which degrees the 

skilled users’ mediation with the tool according to its appropriateness. He by this 

refers to “un-ready at hand” as being a situation where the carpenter needs his 



hammer but the hammer is absent. This means according to Heidegger that if the 

carpenter finds another hammer that could be appropriate for the intentional activity, 

then the carpenter can go on with the activity without further considerations. In doing 

so the nature of the activity is deliberate by the carpenter from the beginning, but 

could turn out as being absorbed if the alternative hammer is appropriate for the 

specific activity [3]. However, if the alternative hammer is inappropriate for the 

activity, the carpenter starts to reflect about how to approach the activity with the tool 

he has “present at hand”. In this situation, the carpenter would be more aware or 

conscious while using the equipment. I.e. if the only hammer present has a cracked 

handle that is taped, the carpenter would reflect upon how much power he uses while 

hammering to avoid the handle to crack even more or he might have to hold the 

hammer in an unusual manner that disturb the hammering. In the end, Heidegger 

describe the status of entity as a “purely present at hand”, which could be interpreted 

as a complete breakdown situation where the carpenter has a hammer in his hand, but 

the tool is in such miserable state that it is unusable, and needs recovery.    

Beynon-Davies and Holmes [5] claim that Flores and Winograd [6] where one of the 

first who adapted the concept of breakdown from Heidegger, and introduced the 

concept within the field of Computer System Design. Flores and Winograd [6] 

recognize breakdowns by following Heidegger’s understanding of breakdown as 

being “the interrupted moment of our habitual, standard, comfortable, being in the 

world”. Additionally, the school of participatory design in Aarhus, especially the 

work done by Bødker [7] has recognized the concept of breakdown in relation to 

design as “situations in which unforeseen changes in the material conditions of some 

human activity causes a reflection on everyday actions which would not normally 

occur”. Heidegger’s work associated with the concept of breakdown is valued as 

essential for understanding the nature of breakdown phenomena. However, Heidegger 

has restricted breakdowns as being interruptions of habitual activities of super users, 

and he has paid little attention to unskilled users or laypersons of equipmental 

activities. In this matter, I have to look elsewhere to understand breakdown situations 

of unskilled users that are engaged in social relationship by mediation of welfare 

technology.  

1.2 Activity theory as a theoretical framework 

Koschmann et al [4] has recognized Leont’ev’s Activity theory [9], [10] and his 

understanding of the human activity as being “units of life, which are organized into 

three hierarchical layers” [8] as similar to Heidegger and his work of understanding 

of being in the world [3]. Leont’ev’s three levels comprise from the top; the motivated 

human activity followed by the layers of goal-oriented actions and conditional 

operations, see figure 1. Koshermann et al [4] especially emphasize the corresponding 

mechanism related to the hierarchical levels of activities, and the traverse of levels as 

being associated with the concept of breakdown.  However, in contrast to Heidegger, 

Leont’ev acknowledges that skilled users need to acquire their knowledge before 



achieving the status of being an expert user [10]. Leont’ev argues that  initially all 

tool mediated human activity is done by unskilled practitioners  that need to learn new 

practice of actions before being able to engage in a human activity as skilled users 

[10]. In the phase of learning, practitioners are planning new activities and their 

actions are by this goal –oriented conscious actions, see figure 1. First, when these 

conscious actions are sufficient repeated they become habitual sub-actions and by this 

traverse layers and turn into routinized operations. Leont’ev further argues that 

routinized operations can be disturbed and change according to the original plans, 

which forces the operations to traverse back upon the action level, and again become 

conscious actions of new practice that need to be learned [10]. The shifting 

mechanism between conscious actions and unconscious routinized operations 

therefore make the human activity dynamic as the activity is always developing into 

new practice by learning. Leont’ev’s understanding of human activity is 

acknowledged as informative lens when studying human activity of unskilled welfare 

technology users that need to learn new practice before they advance into skilled users 

enabled in doing “habitual” interactions with new technology in the sense of 

transforming an object into an outcome. 

Figure 1 - Kaptelinin’s [8] illustration of Leont’ev’s hierarchical structure of 

activity (Copyright: Kaptelinin 2013) 

 

 
 

Therefore Leont’ev’s activity theory is found constructive when exploring situations 

of breakdown from my gathered field material. Activity theory originated within the 

Soviet psychology in the 1920s by its roots from the cultural – historical school of 

Vygotsky [9]. The theoretical framework was further developed by Leont’ev together 

with his students [10]. Leont’ev emphasizes the human activity as being a collective 

activity in opposition to Vygotsky’s human individual activity [11 p. 159]. Later this 

framework was applied and extended by Scandinavian researchers in mid-1980. The 

theory has continued to develop and expand ever since, which has resulted in several 

generations of activity theory [10], [12], [13], [14], [15], [16], [1]. Therefore, to better 

capture the fundamental understanding of the collective activity from Leont’ev’s 

work more explicitly, I have chosen to apply Engeström’s activity system model to 

locate the breakdown occurrences within the mediating relationships of the activity in 

context [12].   



Activity theory built upon the fundamental beliefs that during history all 

human activity has been mediated by cultural tools when engaged in an activity [10]. 

Hence, the basic concept of activity theory is the human activity, which is the unit of 

analysis [8]. This relates to a reality view, which is socially constructed and where 

humans’ interact with the world by use of cultural tool(s). Each human activity has an 

object and it is the activity’s object that differentiates one activity from another [14]. 

The object varies in form and can be both from the material or ideal world [14]. The 

meaning behind a motivated activity is to change the activity’s object to accomplish 

an outcome [8]. The relationship between the subject and object is mediated by tools 

and signs i.e. technology, which are illustrated as a mediation triangle, see the upper 

triangle of figure 2. This central relationship within an activity of subject – object is 

placed within its basic context of the phenomenon under study, namely the 

community [13]. The relationship of subject – community is mediated by rules (i.e. 

laws, plans and norms). The relationship between the object and community is 

mediated by division of labor (roles, responsibility and power that colors the 

negotiations of distribution of tasks). A human activity is not static according to 

current plans of how an activity should evolve, but rather dynamic as plans change as 

the activity unfolds over time [17].   

 

Figure 2 - Engeström’s structure of a human activity system showing 

contradictions in the system of a hospital (Copyright: Y. Engeström, 2000) 

 

For a thorough description of activity theory see [1], [8], [10], [12], [13], [14], [15], 

[16], [17]. 

 



1.3 Data collection 

The data collection is based upon notes taken during the initial field work including 

participant- and passive observations from formal and informal meetings with the in-

house staff and system providers. My main concern has been to look for trouble 

situations including occurrences of failures and potential failures that the in-house 

staff fears as potential breakdown in the future. The Info-assistant is referred to as 

technology below. The Info- assistant is a touch based 12” digital screen, similar net 

board with Windows operative system (OS) which give access to all in-house welfare 

services. In addition, I refer to occurrences of breakdown that have occurred to the in-

house safety alarm. Each apartment is equipped with one wireless safety alarm, and 

the elderly wear the alarm as a pendant around their neck. The safety alarm system is 

based on ultra wideband and covers the entire building of over 10,000 sqm and a 

promise of accurate positioning when triggered by the safety alarm wearer. A safety 

alarm user scenario is sketched below, see figure 3.  

 

Figure 3 Illustration of a user scenario where the user triggers the safety 

alarm. 

 

2   Analysis 

The gathered material is analyzed and structured after elderly users’ activities by use 

of Engeström’s activity system model with regard to subject; tool; object; laws; 

community; and division of labor. The material is read in such a way as to find all the 

actions taken by elderly and the in-house staff including coping mechanisms for 

recovery as described from the staffs’ perspectives.  

 

Using this framework, each occurrences of breakdown are sorted into degrees of 

breakdown such as complete; severe; medium; and minor related to possible critical 

outcome of breakdown including the risk of harming the health of the elderly users.  

The 11 activities are sorted in a short list as follows:  

 



 

1. Technology displays blue screen of death (BSOD). 

2. The safety alarm button is pushed but the alert signal fails to go off. 

3. The safety alarm reports error locations of the person who pushes the alarm 

button. 

4. Technology is interrupted after software update. 

5. The technology fails working cause of flat battery. 

6. Takeaway orders are both handled by technology and manually list. 

7. Safety alarm is not working as its battery is flat. 

8. Apartments for couples are only equipped with one individual welfare 

technology “package”. 

9. User fails to interact within a touch based user interface.   

10. Users misuse the safety alarm for other matter than critical situations i.e. 

social needs. 

11. Welfare services are not working cause of unstable or failures in the network 

infrastructure. 

The analysis consisting of sketches of Engeström’s activity system model is limited to 

selected activities 1, 3 and 6 due to space limit (see Appendix for a complete 

overview). The activities are explored within its minimal contextual frame, and are 

chosen to display that breakdowns vary in shape and severity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 2.1 Breakdown 1 - Technology displays blue screen of death (BSOD) 

 

 
 

 

 

A mediating artifact displaying blue screen or so-called BSOD has an outcome of 

severe breakdown as the consequence of non-access to the portal of all in-house 

welfare services (except the safety alarm) could harm the elderly in situation where 

important reminders or health monitoring are needed. Additionally, in this case of 

mediating tool / technology breakdown all the activity system’s mediating 

relationships are influenced by disturbances.  

 

The subject is not able to transform the object into an outcome as long as the 

technology which is mediating the relationship of subject –object is out of order. 

Hence, the subject is not able to perform any action before the tool is repaired. The 

law mediating relationship between the subject and community has to change or be 

expanded for this special occurrence of complete breakdown as the laws are not per 

time covering such incidence of disturbance. Therefore is it necessary to implement 

new plans of actions and operations, especially for individual residents who are 

depending on critical welfare services accessible only trough the portal. Additionally, 

as the object is not transformed by the subject, the actors from the community have to 

re-distribute the division of labor as a coping mechanism to hopefully avoid the most 

critical outcome of the technology breakdown. In doing so, actors from the 

community call the system providers for support, in parallel actors will try to comfort 



the residents while waiting for recovery. However, it will take some time before the 

community is alerted about the situation of breakdown, so there should be an 

automatic system that warns the system providers about the BSOD incident. 

Furthermore could the displayed disturbances within this activity system be avoided if 

some sort of technology redundancy of welfare services is implemented as backup. A 

critical matter in this situation of breakdown is that the net board as well offers users 

the functionality of mobile phone service. Hence, for some residents the net board 

could be the only access to phone functionality, so the only alternative for alerting 

about the breakdown is by use of the safety alarm, which would be a misuse of the 

safety alarm system.  However, regular mobile phones out of coverage or battery have 

the options for emergency calls, and this should be the case for this net board as well. 

 

2.2 Breakdown 3 - The safety alarm reports error locations of the person 

who pushes the alarm button. 

 

 
 

A mediating artifact, the safety alarm, fails to report the exact position / localization 

of the person who has triggered the alarm to the alarm respondent system including 

the in-house staff in charge of responding to the safety alarm. This system breakdown 

is graded as a medium to severe breakdown as it could harm the health of persons in 

acute need of assistance. The breakdown is apparent by the disturbance of the 



mediating relationships of the subject and the object, in addition to the object and the 

community. The disturbance influences the time it takes to assist the person who has 

triggered the alarm. Hence, if the person alerting is in his / her apartment, the staff is 

able to locate the person without further complications. However, if the person has 

triggered the alarm outside the apartment, the staff needs to search the building until 

they find the person in need of assistance.  In cases of critical health issues, such as 

heart attack, this time lost could harm the health of the person who calls for help. 

However, as the safety alarm system is able to report the id of the person who has 

triggered the alarm, the alarm system is not complete failing. 

 

The subject is able to perform the alert action by triggering the alarm button, but the 

safety alarm respondent system fails to report the exact location. Hence, the subject is 

delayed in transforming the object into the optimal outcome as the relationship is 

disturbed. Other mediating relationships are less affected as the object in the end is 

alerted, but need some extra time searching for the person who has triggered the alarm 

if he/ she are outside the apartment area.  The object - community relationship is 

disturbed by re-distribution of tasks as a coping mechanism to find the elderly faster 

than by a solo performance search. Additionally, in a situation where the person is 

“lost” in the building, others from the community are called to help locating the 

person who has called for help. The disturbances displayed in this activity could be 

avoided if the safety alarm system had better coverage and scale of its position 

system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.3 Breakdown 6 - Takeaway orders are both handled by technology and 

manually list. 

 

 

 

 
 

The tool mediated relationship of the subject and object is not experienced as useable 

for all the in-house residents. Some residents are not able to use the functionality of 

ordering take away dinner by interacting through the interface of the net board, which 

is the portal of all in-house welfare services. The breakdown is graded as being a 

minor breakdown; however it could as well be a medium breakdown if dinner was the 

only tasteful meal for the resident who potentially falls outside these two parallel 

ordering systems. However, this breakdown is first critical over a longer time period 

of lacking nutrition. Hence, the service of ordering take away dinner and get it 

delivered by the door is first and foremost for residents not in health of eating dinner 

in the cantina area.  The in-house staff was made aware of this issue, and therefore 

developed an internal work around to compensate for the lack of technology 

flexibility. However, the in-house staff is worried that their optional manually system 

is complicating the work of the cantina personnel. Additionally, it is hard to know if 

some elderly in need of cooked dinner from the cantina for the sake of nutrition are 

suffering from not being caught up by the manual- and technology- based ordering 

system. This leads to disturbances within the relationships of subject - object, and the 

object – community as the residents interacts with the cantina personnel via the 



technology. While the in-house staff supporting the residents are articulating work 

from the side by addressing selecting residents’ questions about dinner order orally. 

The disturbances displayed in this activity system could be avoided if the technology 

was useable for all the residents, which would result in a single dinner order list.   

 

3   Discussion 

The paper aims at looking for troubles and by this emphasizes merely problematic 

situations of welfare technology usage. Hence, in doing so the study rejects all the 

positive outcomes that have been experienced in the field concerning introduction of 

welfare technology, i.e. one resident experienced that he needed less medication by 

exercising regularly at the in-house circuit training. Additionally it is essential to 

emphasize that occurrence of breakdown by itself is not purely negative, as 

breakdown situations and their corresponding coping mechanisms for recovery is 

about learning and developing more robust welfare service systems.  

3.1 Articulation work 

Throughout the analysis it appears that in situations of breakdown including 

mediating artifacts, the artifact becomes the object as actors from the community step 

forward and re-distributes tasks by planning actions and operations as a coping 

mechanism while reporting, repairing or waiting for recovery. In this sense, a central 

shift occur in the mediating relationships of the object – community and the subject- 

community where actor(s) from the community take charge in being an active subject 

during the recovery process, and the mediating artifact becomes the object. This 

finding can be related to articulation work integrated in the cooperative nature of an 

activity. Schmidt and Bannon [18 p. 12] define articulation work as “a set of activities 

required to manage the distributed nature of cooperative work”. They further state 

that” in order to articulate the distributed activities of cooperative work arrangement, 

access to appropriate means of communication is needed.” [18 p.13]  

Fitzpatrick, Tolone and Kaplan [19] claim that activity theory has a weakness in 

relation to CSCW research field as its lack recognition to the concept of articulation 

work. Fitzpatrick et al [19] recognize especially that “..processes by which a 

community of actors articulate actions and operations in context, and develop 

(evolve) them in the face of contingencies are not well defined” [19 p. 6]. Fitzpatrick 

et al [19] argue that this may be due to the historical perspective of activity theory, 

which originally by Vogotsky [9] focused on the central tool mediating relationship 

between the subject and the object as a individual human activity. However, it has 

been several decades since activity theory was expanded by Leont’ev’s collective 

activity [10] and Engeström’s community [13]. Though, Engeström’s activity system 

model is not restricted from exploring the dynamics of the mediating relationships of 

the subject – community, as well as the object – community. Additionally has 

Engeström acknowledged actors from the community as being subjects in parallel 



activity system, sharing other versions of the system’s object originally studied as unit 

of analysis [14]. However, as subjects from the community take place as an active 

subject to repair or compensate a failing mediating artifact, the mediating artifact 

become a object of a system; the subject might have conflicting interest in 

transforming the object into an outcome i.e. avoid breakdown in harming elderly or 

system providers who need to show they have delivered trustable technology. 

Nevertheless, are subjects from the initial activity system’s community an important 

resource in the re-organization of work practice as they articulate what need to be 

done during recovery. Findings in this study show that actors from the community 

who perform articulation work during breakdown situations typically are the in-house 

staff on duty i.e. the staff in charge for responding on safety alarm alerts. Therefore to 

strengthen the role of articulation work in a situation where it is critically needed, the 

law mediated relationship between the subject and the community would benefits 

from expanding the laws to include plans of actions and operations in situations of 

breakdown.  

 

3.2 Challenges of designing innovation technology for elderly  

The occurrences of breakdown within my field location are influenced by startup 

issues that often are present in an initial phase of regular technology implementations. 

Nevertheless are they important to analyze as the nature of failures is not restricted to 

the initial phases of a main welfare technology package implementation. The reason is 

that these breakdowns have occurred repeatedly; they are not easily fixed and are 

influenced by residents still moving into the building. To illustrate this matter; as 

more users/residents are moving into the building the technology is more fragile as it 

continuously has to handle a bigger amount of users.  

 

Furthermore, it is assumed a high turnover of residents, which will lead to a 

continuous training process of new users that have to learn and adapt introduced 

technology. As a consequence, there will always be beginners in need of experiences 

to deal with potential breakdowns.  Additionally are the introduced functionalities 

under constant upgrade, and it is planned to make several extensions to the prior 

implementation as the system vendors have already requested their client about 

adding more deliveries to their contract. Hence, this display the importance of 

identifying technology breakdowns during implementation phases as it enables the 

involved stakeholders to take actions to recover, prevent and hopefully reduce 

occurrences of failures to happen in the future. Though, introduction of welfare 

technology is still at innovation stage, and probably still will be the following years. 

This means that the use process of welfare technology might struggle with startup 

issues over time.  

 

The concept of aging in place aims to extent the time living as independent elderly, 

and by this postpones the need for institutionalization, i.e. moving into a nursery 

home. However, the risk of getting health issues increases with aging so it should be 



taken into account that a certain proportion of residents will have high turnover of 

living in smart homes. Consequently, while some elderly is in relative good health 

and have capabilities to learn and explore how technology can improve mastery of 

their daily life, others may have enough struggles merely coping during the day. The 

elderly who get familiar with the implemented technology as they learn over time and 

become skilled users might in the future experience that the existing technology is no 

longer supporting their user need. Though, they may suffer from temporary or more 

permanent health issues that challenge or change their need of support. I recognize 

this occurrence of mismatch between user and technology as technology breakdown 

as well, because users are experiencing incompatibility with technology, and their 

regular interactions with technology are interrupted as they may have forgotten how 

to respond or interact according to technology plans and instructions i.e. technology 

reminders concerning medication. This will require an upgrade or adjustment of 

technology to better support users according to changing temporary or permanent user 

need. One of the main challenges designing for elderly is to capture these varying user 

needs as their health conditions are likely to change over time, especially as they get 

older. An important question to address in this matter is how much dynamic can 

technology offer?  

 

Ideally, welfare technology should be designed with high user flexibility i.e. 

options for picking user functionalities according to today’s user need. However, new 

features will demand that users spend time to learn how these services work. Though, 

as elderly are aging they might find it harder to use technology and be more reluctant 

to learn. I argue that at some point, elderly should be released from learning new 

technology as they at some point will fail to keep up with constant introduction of 

new welfare devices. However, it is not easy to predict when the maximum benefits 

of welfare technology usage are achieved. I argue that if breakdowns occur more and 

more often as a result of lacking user ability to keep up with new or existing 

technology, it can be an indicator that it's time for these elderly to be freed from usage 

of demanding technology. As some elderly living in smart homes will at a given point 

have needs beyond what home nursing and technology can support. These elderly 

might be more comfortable living in a staffed nursery home because of their safety. 

However, other elderly might find use of more automated welfare technology 

valuable. Technology such as artificial intelligence (AI) could offer elderly improved 

automated services, and use of such technology demand less effort from its users. I 

claim that use of AI for some critical welfare services could give elderly improved 

technical services, if designed properly. Hence, use of AI will reduce the pressure of 

users’ responsibility of constantly being compatible and updated on new improved 

services. Furthermore, introduction of AI could as well reduce the risks for 

technology breakdowns, as less need for interaction minimizes chances of 

interruptions. AI can be designed and pre-programmed to operate strictly according to 

the planned actions, independent of input from users. 

 



3.3 How much trust can we put in technology mediated relationships? 

Technology mediated relationships have always a potential of failure – especially are 

new ones fragile and vulnerable for interruptions or disturbance. In this paper’s 

context, the technology mediated relationships are involving complex systems of 

(possible) laypersons and technology interactions, which hardly can be completely 

trustworthy as unfaultable. However, an organization or system that over time learns 

new practice of doing things will get more experienced as actors of technology 

mediated relationships, and by this as well will learn to better deal with coping 

mechanisms to avoid the most critical outcomes by working around breakdown 

situations. Nevertheless should design of welfare technology include option for 

override of technology as a built in coping mechanism to avoid the most critical 

breakdown situations. Additionally should purely technical services for health 

monitoring or safety purposes always include redundancy as precautions.  Though, 

the introduced welfare technology at the field location of this study has in-house staff, 

so the in –house staff is an essential resource to back up situations of breakdowns. 

However, the health authorities have ambitions about bringing welfare technology 

into regular homes of elderly aging in place, and not only into dedicated buildings for 

elderly only. Therefore, it is a need to explore how introduction of welfare technology 

can be achieved in regularly homes, and still have the same option for alternative “in-

house” backup solutions. Hence, Scotland has had great success by their call-centers 

who guide callers according to their need. The call-center function might work as an 

“in-house” staff solution for elderly in regular homes, calling or automatically alerting 

about occurrences of breakdowns. Nevertheless, elderly should receive information 

about potential contradiction of welfare services, and in addition be well trained in 

workarounds plans in cases when system fails to support new practice of work.  

3.4 Applying activity theory  

By applying activity theory to explore human activity systems and its components 

explicitly, I was able to analyze the social - technical dynamics of breakdown 

situations in context, in opposite to a purely technical viewpoint that was initially the 

case. 

Additionally it was found useful to analyze breakdown in an activity system 

perspective as elderly interacting with welfare technology is hardly an isolated 

usability issue.  These elderly are depending on their welfare service respondent 

system i.e. the object, as well as their community in which they operates within  

including home care nursing, system providers, shops, regular GP, hospital, family 

with more.   

I find Engeström’s activity system model especially valuable for exploring what 

happens in the system’s dynamics when one of the mediating artifacts fails. 

Furthermore, applying activity theory was useful for capturing the force that occur 

within the systems i.e. study the adjustment, work around or coping mechanism to 

avoid the worst possible outcome of breakdown or to accomplish some sort of 

transformation of the object to a more or less satisfactory outcome. I have compared 



various breakdowns and recognized that some breakdowns could be fatal, in the 

meaning of harming the life and health of elderly if not working. These situations of 

breakdowns are not acceptable, and I refer to them as complete breakdowns, in some 

way comparable to Heidegger and his “purely present at hand” [3] or Bødker [7] 

recognizing breakdown in relation to the use processes of activities that are disturbed 

or not acting as planned.  However, Koschmann et al [4] refer to activity theory in 

relation to breakdown as being a dichotomous phenomenon.  This differ from my 

findings where I have situations of breakdown that are perceived as serious error 

situations, however they vary in degree in relation to their potential of harming the 

health of the elderly. Though, some breakdowns could harm the safety of the elderly, 

while other breakdowns are minor and rather troublesome errors than critical. 

Additionally is the outcome of the activity system and the coping mechanism to work 

around the breakdown different from other Activity theory and HCI studies of 

breakdowns. I therefore recognize a need to introduce a grade system that reflects the 

possible outcome of the system’s error. The situations of breakdown are therefore 

categorized as complete-, severe-, medium or minor breakdown.  A common attribute 

for all of these breakdowns were the recognition of articulations work as an essential 

response or coping mechanism while recover from breakdown.  

 

The chosen framework of activity theory restricts the contextual frame of the 

activity as its focus primarily on the included components within Engeström’s activity 

system model [12]. However, a study needs to be bounded or narrowed in scope of 

the problem situation as it is impossible to grasp a real world phenomenon with all its 

complexity. Nevertheless is Activity theory recognized as the most appropriate 

theoretical framework for this study’s unit of analysis, when I aim to study 

breakdowns in activity systems, especially concerning laypersons’ usage of 

technology.  

4   Conclusion 

In this paper I have applied the theoretical framework of activity theory, and 

especially recognized the work of Leont’ev [10] and Engeström [12], [13] to identify 

and understand occurrences of breakdown of welfare services within the contextual 

frame of elderly welfare service users. In doing so I was able to analyze breakdowns 

and the degree of breakdown in-situ, and plan required actions to be taken for 

recovery. The study displays that in situations of breakdown, actors from the 

community have to articulate work tasks as a temporary coping mechanism while 

recovering from the breakdown situation. However, to better succeed in the ambition 

of delegating selected welfare services to technology, it has to be a strict requirement 

that both technology and its infrastructure must be robust. Otherwise, can complete- 

or severe situations of breakdown in worst cases result in critical harm of the elderly 

users. 
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Appendix: Overview of the results from the analysis of 

breakdowns. 

Table 1. The table displays an overview of breakdowns situations experienced at the field 

location. Additionally the table list type of breakdown and the corresponding coping 

mechanism for recovery.  

Breakdown Type 

 

Coping mechanisms for recovery 

 
(1) Technology 

displays blue 

screen of death 

(BSOD). 

Severe breakdown 
as loss of access 

to portal of all 

welfare services 
may result in 

harming the 
health of the 

elderly.  

 
The breakdown 

occurs within the 
operation level as 

user is not able to 

carry on with any 
operations as 

access to portal of 
all welfare 

services is lost. 

Actors from the community alert the system providers about 
the situation of breakdown.  

 

Elderly should not be expected to recover from BSOD as 
occurrence of BSOD should be left for the technical staff. 

However, the technology has solution to recover in safe 
mode, so skilled users may start Windows in a limited state if 

access to services are critical needed. In addition, the net 

board has several functionalities included, i.e. option for 
making phone calls, which could be of value in cases of acute 

emergency when user has to make an emergency call for 
assistance. 

 

It is not possible to bullet proof technology to not experience 
BSOD. However, by regular maintenance of technology will 

reduce the risk of BSOD occurrence. Technical staff should 
as well have the possibility to offer remote support so the 

situations of BSOD can my fixed within short time range. 

(2) The safety 

alarm button is 

pushed but the 

alert signal fails to 

go off. 

Complete 
breakdown as 

elderly in need of 

emergency 
assistance is not 

able to alert, and 
by this get help in 

possible critical 

situation.  
 

The breakdown 
occurs within the 

operation level as 

failures in 
network 

infrastructure 
restrict access to 

services.   

Actors from the community respond if the person is absent 

over time. As well as they alert the system provider to repair 

the breakdown.  

 
Ideally, networks that serves critical services like alarm 

systems should for the safety of the users be delivered with 
guarantee of 24/7 uptime or infallibility. In addition, should 

network providers make throughout plans and tests including 

risk analysis to avoid situations where services are put down 
cause of network errors where in worse cases users get 

harmed. Therefore, providers together with the technical staff 
regularly do system evaluations’ of previous user scenarios 

for improvements.  

 
To prevent networks that fail to serve the services that it is 

supposed to serve, it require that for security response the 
delivery should include network redundancy. Hence, if one 

network goes down, the backup network takes over and 

serves its users until the main network has been recovered. 

(3) The safety 

alarm reports 

error locations of 

the person who 

pushes the alarm 

button. 

Medium – severe 

breakdown as the 

safety alarm fails 
to report the 

localization of the 
person who has 

triggered the 

alarm button. In 
critical situation 

The person who has triggered the alarm button could be 

found if located within his/ her apartment. However, if the 

person in need of assistance is outside the apartment, and is 
not found within relative short time, actors from the 

community has to support the alarm responder in charge in 
searching for the person in need. 

 

If the alarm system is supposed to support the security of the 
elderly by use of a localization alarm system, the system 



of health issues, 

the respond time 

is crucial.  
 

The breakdown 

occurs within the 
operation level as 

failures in 
localization 

features restrict 

precisely 
positioning.   

needs to be upgraded in coverage and scale to better secure 

users. As a backup solution, the alarm devices should have a 

two-ways communication feature so the users and staff have 
options for communication to better get overview of the 

situation. 

 
Get extra funding / resources to upgrade the alarm system’s 

localization features both in coverage and scale. 

(4) Technology is 

interrupted after 

software update. 

Complete or 

medium 

breakdown, 

depending on the 
need for accessing 

welfare 
technology.  

 

The breakdown 
occurs within the 

operation level as 
system updates 

throw the users 

out of their 
regular user 

interface. The 
users’ experiences 

lack of access to 

their welfare 
services. 

 

Actors from the community are alerted by residents 

concerning the failure, and by this are able to alert the system 

provider and temporary support the residents in need by 

alternative manners.  
   

The users have to navigate the user interface to locate and 
start the welfare software application. In addition, this 

requires users entering user name and password.  

 
The system provides could add a setup script after update and 

restart of technology, for automation of startup and login of 
welfare software application OR the users could log in to the 

device and application by use of finger print or by scanning 

their door card with more.  

(5) The technology 

fails working cause 

of flat battery. 

Complete or 
medium 

breakdown, 
depending on the 

need for accessing 

the welfare 
technology.  

 
The breakdown 

occurs within the 

operation level as 
flat battery is 

temporary, but 
complete 

breakdowns as 

access to their 
welfare services is 

lost. 

Actors from the community are alerted by residents 
concerning the failure.  Actors from the community help 

residents in doing the plan activities manually or by helping 
them diagnosing the failing technology as being in need of 

battery charge and by this support elderly in placing the 

technology into the battery station.  
 

The users have to put the net board into the docking station. 
Wait until the net board has achieved enough power to start 

again. As the net board is turned on, the net board will load 

the windows OS desktop and the user has to navigate to its 
welfare software application, start the application and login 

with their user name and passwords.  
  

The system provides could add a setup script that reloads the 

welfare software application after startup of technology for 
automation of startup and login of welfare software 

application. The technology should communicate within an 

acceptable time spend ahead of battery going flat. Hence, 

users could put the net board into the docking station in time 

before the technology goes down. The net board should be 
equipped with robust battery that has long lifetime. Users 

should maintain their battery with regular calibration to 
extend the battery’s lifetime.   

(6) Takeaway 

orders are both 

Minor breakdown 

as lack of access 

Actors form the community have a manually system for the 

residents who are not able to order dinner by use of 



handled by 

technology and 

manually list. 

 

to dinner order 

has to go over 

longer time 
periods before 

harming the 

health of 
residents. 

 
The breakdown 

occurs within the 

operational level 
as some residents 

are not able to 

interact with 

technology to 

order takeaway 
dinner. 

technology.  

 

The building has an in-house cantina to improve residents’ 
access to healthy food. The aim is to get residents to eat in the 

cantina, however residents who are too sick to come down to 

eat, may order take away dinner by use of technology. 
However, some of the residents are not well enough to use 

technology at all so their orders are randomly taken by the in-
house staff. This creates two lists of dinner orders that could 

lead to conflicts or error when staff in the cantina is 

inexperienced with this work practice.  
 

The dinner order system should result in one main list for the 

ease of staff working in the cantina. In doing so, potential 

disturbances may be avoided. Such a system may also affect 

residents who are not captured as being unable to order 
dinner by technology. In existence of two alternative ways of 

order dinner some residents are likely to slip, and these are 
likely to be the most vulnerable ones.  

(7) Safety alarm is 

not working as its 

battery is flat. 

 

Complete or 

medium 
breakdown, 

depending on the 
need for trigging 

the alarm button.  

 
The breakdown 

occurs within the 
operation level as 

an alarm with flat 

of battery is an 
alarm not 

working. 

Residents alert actors from community about the flat battery. 

Actors from the community visit resident to check if 
something is wrong if residents have been missing over 

longer time.   
 

Carry out regular test routines, to check if alarm is working. 

Change battery within the battery is due, rather than wait for 
the battery to go flat. If a battery has an expected lifetime 

range, the battery should be change in time before the 
expected time range expired.  

 

Upgrade alarms to include LED that display if battery has 
power or if the battery is flat. In addition, the battery should 

be locked robustly, but the number of requires screws should 

be kept to a minimum for the ease of maintenance. 

(8) Apartments for 

couples are only 

equipped with one 

individual welfare 

technology 

“package”. 

Complete or 

medium 
breakdown, 

depending on the 

need for trigging 
the alarm button 

for the one who 
lacks welfare 

service support.  

 
The breakdown 

occurs within the 
operation level as 

one person lack 

access to welfare 
services, so he or 

she is not able to 

perform any 

actions.   

The couple should be equipped with equal access and 

individual welfare technology packages.  
 

Acquire and equip the one of the couples that lacks access to 

individual welfare technology. 
 

 
 

 

 
 

 

(9) User fails to 

interact within a 

touch based user 

interface.   

Complete 
breakdown for 

persons who are 

not able to 
interact and by 

this take use of 

Residents who lack access of technology for various reasons 
will deal with this breakdown by manually doing the services 

themselves or they will contact actors from the community 

who will do the actions for them. 
 

Per time there is none actions that could be taken for 



any in-house 

welfare services.  

 
The breakdown 

occurs within the 

operation level as 
one person lack 

access to welfare 
services.   

 

recovery. However, the system needs upgrades of 

functionalities. 

 
Upgrade net board to include universal design i.e. options for 

enlarge text fonts and text types, audio for text. Interact with 

technology with use of voice controller. 

(10) Users misuse 

the safety alarm 

for other matter 

than critical 

situations i.e. 

social needs. 

Minor breakdown, 
which could have 

potential of 

harming the user 

in a critical 

situation, in cases 
when the alarm 

responder need to 
make 

prioritization of 

whom to respond 
first.  

 
The breakdown 

occurs within the 

operational level 
as users misuse 

the function of the 
given welfare 

service.  

Actors from the community has to talk to users who trigger 
the safety alarm buttons as they feel lonely or have other 

social need that not should be mediated by use of safety 

alarm. Actors from the community have to bring in other 

professionals in cases of mental disorders for support.  

 
The safety alarm staff has to inform the user about the 

intention of safety alarm usage to avoid staff down-
prioritizing miss-users of safety alarm in situations where 

miss-users might have a critical situation.  

 
The users should be informed to use other communication’s 

channels for social need or purposes.  

(11) Welfare 

services are not 

working cause of 

unstable or 

failures in the 

network 

infrastructure. 

Severe breakdown 
as access to 

welfare services 

by this are 
unstable, which 

could harm 
elderly in need of 

support of i.e. 

health monitoring.  
 

The breakdown 
occurs within the 

operational level 

as users are 
lacking 

infrastructure and 
by this access to 

welfare services.  

Actors from the community are alerted by residents about 
unstable or service out of orders. Actors from the community 

alert the system providers.  

 
The technology is based on wire –less network infrastructure, 

and in situations of unstable or failures in the network 
infrastructure the technology is not working.  

 

The system provider needs to be contacted for support.  
The network vendors have to do radio wave measurements to 

achieve an optimal network infrastructure.  
 

It is recommended that a network that serves critical welfare 

services should have redundancy to maintain a robust 
network.  

 

 


