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“I’m disabled and married to a foreign single mother”. 
Public service chatbot’s advice on citizens’ complex lives 
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Abstract. This paper describes a study of citizens’ chats with a chatbot of a pub-
lic agency. We have analyzed chat logs and identified citizens’ lack of domain 
knowledge as a source of inadequate or failed chatbot responses. We identify 
three types of lack of domain knowledge: lack of the right vocabulary, uncer-
tainty if a regulation fits the citizen’s situation or the “shape sorting box” prob-
lem, or citizen’s misunderstanding the regulations. The most serious failure is 
when a misunderstanding is not detected and corrected during the chat. The chat-
bot we studied is not able to make sense of badly formed questions from citizens. 
As implications for design we suggest making the chatbot limitations visible by 
not presenting it as a human-like avatar with a name. We also suggest to enable 
domain knowledge learning through its conversations. 

Keywords: chatbot, domain knowledge, digitalization. 

1 Introduction 

Governmental digitalization includes the digitalization of public administration as well 
as the digitalization of public services, which is where the citizens meet this change. 
Digitalized public services are often self-service solutions where the citizens have to 
carry out parts of the service, hence they need to know how to use the self-service 
solution. Use of electronic services could decrease the need for “administrative liter-
acy” but will increase the need for computer skills [1]. The government in Norway is 
therefore concerned with the “digital competence” of the population since low or no 
digital competence in (parts of) the population may make the digital public services 
inaccessible to these citizens [2]. A digital divide rooted in inaccessible digital services 
may have severe socio-economic consequences for the affected individuals and for so-
ciety [3]. Our concern in this paper is grounded in recent studies claiming that a major 
reason for unsuccessful or failed use of public self-services is the lack of domain 
knowledge [4-7]. These studies emphasize that an important service from public call 
centers and staffed offices is the ability of public administration advisors to “translate” 
questions from citizens into the right categories for the public “machinery” to process 
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their inquiry. Being able to use the self-services requires some understanding of the 
public service system [5]. In this paper we explore how a digitalized public service 
handles this problem by reporting from an empirical study of a particular public service 
where a chatbot has been designed to be the first public encounter for a citizen who 
seeks information and help [8]. The study gives an in-depth description of how the 
chatbot functions in practice through an analysis of a set of real chatbot conversations. 
The paper identifies problems occurring in practice that can act as a basis for designing 
improved digitalized public services. 

The paper first presents the public service arrangements in Norway as well as the 
particular service where the chatbot has been introduced. We add a brief section about 
chatbots in general and this one in particular before we go on to tell about our study. 
We have analyzed logs from chatbot chats with citizens, and the next section describes 
three chats each illustrating a different type of problem concerned with lack of domain 
knowledge. The last section discusses what sort of domain knowledge the inquiries 
from the public may require; our analysis of the logs is confirmed by interview data. 
We also discuss how chatbots may handle the problems we have identified and hint to 
some implications for design. The last section concludes the paper. 

2 Background: Digital public services in the welfare state 

The public service we have studied is a part of a welfare state, which offers a range of 
benefits and services for citizens in various life situations, e.g., retirement pension, un-
employment allowance, healthcare services and sick leave benefits, a right to education, 
and various forms of family benefits. The benefits are allowances to the citizen based 
on legally grounded arrangements. In this paper, we concentrate on family benefits, 
because this is the services that the chatbot we have studied is made for. If a child is 
born in Norway, the mother of the child will automatically receive a birth allowance. 
Approx. two months after the child is born, she will start receiving a monthly child 
benefit (until the child is 18 years old). Single mothers and fathers, who live alone with 
children, may also be entitled to extended child benefit and infant supplement. 

2.1 The public service 

It is the Norway’s Labour and Welfare Administration (LWA) that manages the ser-
vices and benefits on behalf of the welfare state, altogether approx. 60 services and 
benefits. LWA meets the citizens through their 456 local offices, their Contact Center 
(CC) or through their digital services. The CC covers all services for the whole country 
and is responsible for contact with citizens through telephone, chat, and social media 
presence. Every year the center receives about 4.500.000 telephone calls, 700.000 writ-
ten documents via net-based services (logged-in), and approx. 140.000 inquiries via 
chat and Facebook. The CC is not involved in the LWA’s case handling: their employ-
ees only answer questions about rules and regulations, case handling response times, 
and payment dates. In addition, they can inform the citizen about status in her/his own 
case and teach citizens to use the web pages and self-service solutions.  
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As a part of its digitalization the LWA has expanded its digital communication and 
reduced the opening hours of the local offices. A chatbot has been introduced in the 
handling of inquiries about family benefits. A citizen who initiates a chat with LWA 
will first meet the chatbot before the chat can be transferred to a chat with a human. 
The chatbot is based on Machine Learning technology (ML) and LWA hopes that this 
technology combined with the large amounts of data captured by the public sector may 
enable automated services offering just-in-time welfare services to citizens without 
their active participation. The current chatbot is, however, not personal in that it does 
not require the citizen to log in or give any personal information.  

Chatbots are expected to reduce the load on manned services, in particular calls to 
the call centers, by taking over the task of responding to questions from the citizens. 
Studying use of ML in the public sector is important for understanding how such tech-
nology functions in the public encounter [8]. 

2.2 Digitalization of the public encounter 

The case handler or advisor, the street level bureaucrat who communicates directly 
with a citizen, represents the welfare state towards the citizens [9]. The digitalization 
of civil servants’ work has implied that their contact with citizens and clients have 
changed from the “street level” contact [9], where they meet in person, to the “screen 
level”, where data is entered into a screen, to the “system level”, where decisions are 
made by a computer [10]. Several studies on channel choices and how they affect the 
relationship between the citizens and the government have been reported. Both 
Skaarup’s study [11] of how different channels affect the citizens’ feeling of control, 
and Ebbers et al.’s study [12] of how different channels are suitable for different pur-
poses, show that the types of channel available can make a significant difference to the 
citizens. However, clients are increasingly being invited or forced to communicate with 
their advisors through online channels, but they also continue to use the traditional 
channels after adopting new digital service channels [13]. As digital technologies are 
used for larger parts of the communication between the client and the agency, new 
challenges arise. New types of skills are required from the citizen when manual services 
are replaced by electronic services.  

There are a number of studies about what frontline service workers do and know, 
and many of them report that frontline service workers like the “street-level bureau-
crats” [9] and the call center operators are good at “translating” callers’ inquiries to 
internally specific categories and formats [14-16]. Several studies report that call center 
operators carry out knowledgeable and even emotional work in their response to a caller 
[17-23]. Flexible communication and emotional work are important for the operators 
to create a good interaction with the caller [17] and the ability to read a caller’s emo-
tional state can also be used for interpreting the emergency of the call [21]. 

There is a large variety of problems and issues that lead a citizen to call a public 
agency. Earlier studies have shown that many callers know the rules and regulations 
but ask if the rules apply to their particular situation; what Verne [6] calls “the shape-
sorting box”, i.e., fitting a real-life problem into one of the categories formed by the 
rules and regulations of the public agency. The callers need help to interpret the rules 
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and understand how they fit their own life situation [6]. However, many callers show 
very little domain knowledge [5, 6]. The call advisors often need to disentangle the 
callers’ problems into smaller steps that the callers can take themselves [24]. A study 
of call center operators in a public agency shows that the operators responded differ-
ently to different callers depending on how they interpreted the caller’s digital compe-
tence and domain knowledge: A caller appearing helpless received more guidance and 
practical help than callers who expressed themselves in more competent ways [25]. 

3 Chatbots 

A chatbot is an automatic system to which a user can text or “chat” in real time over 
the Internet [26]. Today, chatbots are able to communicate with people in natural lan-
guage [27]. From the very first chatbot Eliza [28, 29], most chatbots have a limited 
vocabulary and repertoire based on preset keywords. The Eliza program first analyzed 
the syntax of the user’s statement then formed a response from simple pattern recogni-
tion in addition to replacing keywords. Even if chatbots are able to “seemingly reply in 
intelligent ways to many queries, they still cannot understand a basic sentence in natural 
language” [30, 31]. Moreover, Hill et al [31] found that users adapt their language by 
using simpler messages when interacting with a chatbot: the users they studied were 
very aware that they were communicating with a robot.  

Today most chatbots are based on Machine Learning (ML), which is a special area 
within AI where statistical methods are used for identifying patterns in large data sets, 
to recognise patterns and produce results [32, 33]. ML is different from traditional pro-
gramming where the machine performs predetermined operations. By being exposed to 
a number of examples or tasks with given answers, i.e., correct data, the machine is 
“trained”. “Learning” is central in ML: the machine has to “be trained” by a set of 
training data and tested with a different set of test data [30, 32, 34]. The quality of the 
ML depends of the quality of the training data and the test data as well as how relevant 
these data sets are for the real data that the ML will meet when in operation. The algo-
rithms will in principle give better results as the ML learns by processing more data. 
However, the development of a ML-based system like a chatbot needs to be monitored 
by people. A well-known example of a chatbot failure is the Microsoft chatbot Tay, 
which was designed to “learn” through dialogues with Twitter users and did not have 
security mechanisms to avoid “false teaching”. Within 24 hours Tay got out of control 
and had to be removed from the open net due to “trolling” from the Twitter users [35]. 

3.1 The LWA chatbot  

The LWA chatbot is named Anna (a pseudonym). Anna went public in the fall of 2018 
and answered chats from approximately 400 users each day in the beginning of 2019. 
40 % of the users got an answer in this first encounter, 40 % were transferred to chat 
with a human advisor, and 20 % went to another channel (e.g., telephone) to communi-
cate with LWA. Anna is not expected to respond to very complicated questions, as 
neither the technology nor the users are considered “good enough” yet.  
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Anna is based on ML technology and the aim is that it will learn and improve its 
responses through interactions with users. The ML analyses the users’ questions to rec-
ognize what they are asking for. Once identified, the ML selects the corresponding re-
sponse. ML is only used to identify questions: the answer the users receive to a question 
has been designed to adhere to the laws and regulations for that question, theme or 
keyword. The concrete formulation of the answers is designed by the advisors, who 
know what kind of replies the callers need to receive on particular questions.  

In response to a question from a user, Anna pre-processes the text and classifies it as 
belonging to a category of questions, where all questions will match a predefined gen-
eral answer. The ML performs several steps starting with correcting spelling errors and 
wrong words used. Then the ML identifies the question by trying to identify what the 
user wants to know by asking this question: the “intention” of this input. Based on the 
input the ML calculates which intention seems most probable. The system will match 
this intention with the set of predefined intentions. If the system finds the user’s inten-
tion to be similar enough to a predefined intention, the predefined answer to this inten-
tion (i.e., question) will be given as the chat response. If the system does not find a 
sufficiently similar predefined intention, a standard fall-back message will be given, 
such as “Please rephrase your question in simpler terms”. 

Anna is constantly trained. LWA’s chatbot trainers are constantly monitoring Anna, 
using reports generated by Anna in addition to reviewing chat conversations and feed-
back on Anna’s performance from advisors. The chatbot trainers create training data 
based on this and run training sessions to improve Anna’s responses. Training the chat-
bot means that more questions are classified, and new answers are added to the vocab-
ulary of the system. 

4 Method: studying chatbot logs 

The main material for this interpretive qualitative case study [36] is a segment of chat 
logs retrieved from chats between users and the LWA’s chatbot Anna from more than 
6 months in 2019, each week including approx. 3000 chats. For this study we extracted 
approximately 8000 unique chat logs from four of these weeks: two weeks in May and 
two weeks in September (more detailed studies in [37, 38]). We studied documents: 
LWA’s plans and reports as well as the chatbot developers’ documentation, and we 
interviewed and observed advisors and chatbot trainers at two CC’s units. We carried 
out four semi-structured interviews with three different advisors in addition to observ-
ing them as they chatted with citizens. This gave us insight into typical questions and 
issues that the citizens ask about. We had three semi-structured interviews with two 
chatbot trainers working with Anna improvements, and observed them while they 
worked.  

We took a hermeneutic approach [36] to analyzing the data, focusing on making 
sense of the log data.  We used Suchman's analytical framework [39] as a starting point 
for interpreting and understanding chat logs where difficulties had occurred. The frame-
work (see Figure 1) distinguishes between the user’s “actions available to the machine” 
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(i.e. input) and actions not available to the machine, and the machine’s response (“ef-
fects available to the user”) as well as the machine’s rationale or inner workings. In this 
paper we are concerned with the machine’s responses to the users’ actions and how 
Suchman´s framework allows us to include the user’s life circumstances, both those 
available and not available to the machine.  

 
Fig. 1. Suchman’s analytical framework for studying and analyzing human-machine interaction 
[39]. 

We started by analyzing each chat to see if it was successful or not. We followed up 
the unsuccessful ones with a more detailed analysis of the questions and responses 
where we coded the challenges they illustrated into different categories. In this analysis 
we looked for communication breakdowns and used this as a basis for understanding 
how the chatbot worked. Examples that we considered difficult were discussed with 
chatbot trainers and advisors in the LWA. In the examples given below, the questions 
and answers are translated by us, taking care to preserve the nuances of the legal termi-
nology and the user’s original (mis)spelling. 

5 Chatting with Anna 

In the material we have analyzed we have found many chat logs that appear to have 
been successful: The user does not follow up with more questions, and our interpreta-
tion of Anna’s answer indicates that it is correct and relevant. LWA’s criteria for a 
successful answer from Anna is a “sufficient” answer, where the chatbot gives relevant 
and correct information as a response to the user input. 

Some of the chat logs indicate an unsuccessful chat session. In some obvious cases, 
the user leaves the chat after swearing or expressing dissatisfaction with Anna’s re-
sponses, e.g., by writing “This is hopeless” before leaving. In other chats, the user does 
not express dissatisfaction but leaves the chat abruptly. In this section we present and 
discuss three examples of chat conversations that illustrate different challenges to the 
use of chatbots in a legal setting. We focus on lack of domain knowledge as a reason 
for lack of success, i.e., chat conversations where a user applies the wrong word or 
inconsistent terms or shows lack of knowledge about the rules and regulations. In the 
following three subsections, we present different chat sessions that illustrate how weak 
domain knowledge of the user leads to challenges in getting good answers. 
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5.1 Lack of key concept  

In this category, the user formulates a question where the wrong terms are used.  In this 
example the user asks a question about the amount of child benefit and writes the word 
“child bennefit’ (translated from Norwegian with the misspelling preserved). Despite 
the spelling mistake, Anna recognizes that the question is about child benefits. Anna 
does, however, not recognize that the user asks about the amount. 

 
Anna: My name is Anna and I am a chatbot. 
Anna: I am best adapted to answering short ques-
tions. Remember to include what type of benefit you 
are asking about. 
Anna: How can I help you? 
Anna: For English chat, click here (button) 
User: What is the child bennefit* this year? 
Anna: If you have a child under the age of 18 living 
with you in Norway, you may be entitled to child 
benefit. 
Anna: You can receive child benefit from the month 
after the child is born. 
Anna: If you are entitled to child benefit at a later 
point, you may receive child benefit from the month 
after the terms have been met. 
Anna: Child benefit will be paid up until the month 
before the child turns 18. If the right to child benefit 
ceases earlier than this, you will receive child benefit 
up until the month the terms ceases to apply. 
• Who is entitled to child benefit? (button) 

• Extended child benefit (button) 
• Payment (button) 
• Changes in family situation (button) 
• Apply for child benefit (button) 
User: What is the rate of the child benefit? 
Anna: Ordinary child benefit is 1054 NOK monthly 
per child. 
Anna: Extended child benefit is 1054 NOK and will 
be in addition to the child benefit you will receive for 
children living with you. 
Anna: Infant supplement is 660 NOK 
• Extended child benefit (button) 
• Infant supplement (button) 
User: Thank you, Anna J 
Anna: You are welcome! 
Conversation continues ... 

 
*misspelled word 

(Conversation ID: 617631 (masked code)) 

 
This user seems to understand that the first term s/he uses does not give the wanted 

answer and tries to rephrase the question using the term “rate”. The user gets a different 
answer, which s/he seems to be satisfied with. 

5.2 The “shape-sorting” box  

In this category, Anna cannot link the user’s question to the relevant services and ben-
efits this user asks for. The result is that Anna does not recognize what the user asks 
for, and therefore cannot help.  

 
Anna: My name is Anna and I am a chatbot 
Anna: I am best adapted to answering short ques-
tions. Remember to include what type of benefit you 
are asking about. 
Anna: How can I help you? 
Anna: For English chat, click here (button) 
User: Going to have a child, what do I need to apply 
for? 
Anna: I’m sorry, but I don’t understand what you 
are asking. 
Anna: I will understand it better if you write short 
questions and which benefit it is regarding. 
Anna: Can you ask the question again? 

• Need more help (button) 
• No (button) 
User: How do I receive money when I am expecting 
a child? 
Anna: Which day the payment arrives, depends on 
which benefit (it regards). 
Anna: You can see your payments from LWA at 
“Your payments” at <LWA.website>, but they do 
not show up before they have arrived in your ac-
count. 
<lists info about payments> 
 

(Conversation ID: 679785) 
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The question formulated by the user in this example indicates weak domain knowledge, 
as the user does not know what the different services and benefits are called, or who is 
entitled to what. We call this a problem with “the shape-sorting box”: matching a citi-
zen’s life situation to the various services and benefits. 

The user leaves the chat without asking further questions. If this user had asked ex-
plicitly to be transferred to chat with an advisor, it would have been visible in the chat 
log. S/he may have changed the contact to another channel or given up without the chat 
log giving any indication. 

5.3 A logical/legal flaw 

In this category, the terms used indicate a weak understanding of the rules and regula-
tions for LWA’s benefits and services. In this chat, the user asks the question “can a 
young disabled person married to a foreign single mother receive child benefit and child 
supplement”. The question contains the legally inconsistent phrase “married to a ... sin-
gle mother”: the rules are that if you are married you are not categorized as a single 
parent. Anna's response concerns benefit for single parents, which does not match the 
user's stated life situation. The user follows up with asking whether a “foreign single 
mother” can receive child benefit and child supplement. Anna does not recognize that 
the user expresses a legal inconsistency and responds by providing more information 
about the rights of single parents. 
 
Anna: My name is Anna and I am a chatbot. 
Anna: I am best adapted to answering short ques-
tions. Remember to include what type of benefit you 
are asking about. 
Anna: How can I help you? 
Anna: For English chat, click here (button) 
User: can a young disabled person married to a for-
eign single mother receive child benefit and child 
supplement 
Anna: If you are a single mother or father, you may 
be entitled to extended child benefit if you are living 
alone with children. 
Anna: The extended child benefit is child benefit for 
one more child than what you actually are living to-
gether with.  
Anna: You have to apply for an extended child ben-
efit, it will not be automatically granted.  
• Who is entitled to child benefit? (button) 
<lists info about extended benefit> 
User: Entitled to extended child benefit? (action) 
Anna: If you are a single mother or father you can 
receive extended benefit if you are living alone with 
the child and: 
• you are separated, divorced or widowed 
<continues to list criteria for extended benefit> 
Anna: If you do not have common children with the 
person you are living with, we do not need documen-
tation that you are not living together. It could be: 
• Declaration of breakup 
• Separation permit 

• When does the right to extended child benefit ex-
pire? (button) 
• Apply for extended child benefit (button) 
• Shared child benefit (button) 
User: When does the right to extended child benefit 
cease? (action) 
Anna: Extended child benefit will cease if: 
• You marry  
• You have children with a new cohabitant 
• You have been cohabitant with a person you do  
not have joint children with for twelve months 
• You move together with the father of the child 
User: can a foreign single mother receive child  
benefit and child supplement 
Anna: If you are a single mother or father, you may 
be entitled to extended child benefit if you are living 
alone with children. 
Anna: <lists criteria for extended benefit> 
User: Payment (action) 
Anna: Child benefit will be paid out the last day of 
the week each month. Child benefit is not liable to 
tax. 
Anna: Remember that you can see your payments 
from LWA by logging into ‘Your LWA’. 
Anna: At <LWA.website> you can find an overview 
of payment dates for child benefit. 
<lists payment info> 
User: Can foreign single mother receive child sup-
plement 
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Anna: In some cases, the mother may receive the en-
tire period of child benefit 
Anna: She can be alone with the care or live together 
with the child's other parent that have not yet served 
up the right to child benefit. 
• I am caring for the child alone (button) 
• I live together with the father/co-mother (button) 
• I mean child benefit (button) 
• I mean transitional benefit (button) 
User: I mean child benefit (action) 

Anna: If you are a single mother or father, you may 
be entitled to extended child benefit if you are living 
alone with children. 
Anna: The extended child benefit is child benefit for 
one more child than what you actually are living to-
gether with.  
Anna: You have to apply for an extended child ben-
efit, it will not be automatically granted.  
<lists info about extended benefit> 
 

(Conversation ID: 670860)
 

Nowhere in this conversation does Anna explain that you cannot be categorized as 
a single mother if you are married. As the user continues to ask about benefits for sin-
gle mothers, this misunderstanding is not detected, and Anna continues to answer 
about benefits for single mothers without explaining that the mother in question may 
not be eligible for such benefits. The user selects the button “I mean child benefit” 
and is given a response that Anna has already provided earlier in the conversation. 
Since Anna's reply contains the buttons “I mean child benefit” and “I mean transi-
tional benefit”, it may look as if the system recognizes the user’s weak domain 
knowledge. However, the answers the user receives may be completely irrelevant if 
the mother in question actually is married. In the worst case, this user is misled by the 
chatbot into believing that the mother he is married to is eligible for benefits for single 
mothers, which she is not. 

6 Discussion 

6.1 Chatbots as a frontline in public services 

Previous research about call centers has shown that the operators do more than merely 
answer questions about facts and information. The operators’ expertise and knowledge 
about their work add value to their clients’ inquiries [19]. Whalen et al. [23] describe 
operators’ work by the seemingly contradictory notions of improvisation and choreog-
raphy, indicating that their work routines are craft-like practices where the operator 
adjusts his/her response to the situation-at-hand: the actual, concrete inquiry from the 
client. Verne’s study of call center operators in a public agency showed that operators 
helped callers to formulate their inquiries in the relevant and correct terms as well as 
providing problem-solving steps that the caller could perform to solve the problem [25]. 

There is no creative translation capacity in a chatbot: the chatbot only compares the 
words given to it through the user’s input and matches these to the predefined keywords 
– the only pre-processing done by the chatbot is spell check. The cases above show that 
the chatbot often does not forgive spelling errors or use of wrong words by clients. This 
makes the chatbot a very strict first encounter with the welfare agency for many citi-
zens. The chatbot becomes a representative for LWA, hence the welfare state may ap-
pear rigid when it does not provide information that the citizen is not aware of that s/he 
should ask for.  
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6.2 Domain Knowledge 

Our study shows different ways that the lack of domain knowledge affects the citizens 
conversations with the welfare state through chatbots. We have identified three types 
of domain knowledge that may result in unsuccessful communication with chatbots like 
Anna if missing.  

The first type of domain knowledge is the language: the correct terms. The user in 
our first case misspells a (correct) term and also uses an everyday word (“amount”) that 
Anna does not recognize. Lack of knowledge about the correct terms is a well-docu-
mented problem that goes deeper as knowledge about the correct terms often depends 
on knowledge about the phenomenon that the terms refer to, i.e., the rules and regula-
tions of the public service. Our interviews with advisors confirmed that many citizens 
contact them using everyday language. “It is easier for them to use the chat and say ‘Hi, 
I am new in this. And I wonder about so-and-so’. Maybe they don’t know where to 
start. These are the people I think contact us on the chat,” said one of the advisors. 
Another advisor confirmed this by stating that “My experience is that many people ask 
like ‘Hi, I plan to have kids, my due date is soon, my due date will be like so-and-so. 
What should I take care of? How do I apply?’” The tax call advisors in Verne’s study 
[6] recognize weak domain knowledge by wrong or inconsistent terms used by the call-
ers. A study among immigrants in Norway showed that even if they had lived in Nor-
way for several decades and spoke Norwegian well, the specific terms of LWA were 
difficult to understand and master because the terms had no equivalents in their mother 
tongue [40]. This also holds for native Norwegians without competence in LWA’s ser-
vices: the advisors told that they “normally use an oral language style to make it easier 
to understand for the users” in the chats and that they “break the information down to 
make it more understandable”. Another advisor told us that “it is very rare that you can 
use the standard answers”, so the answers have to be adjusted. “I assess every chat and 
adjust the information not too much and not too little to the concrete chat.” Moreover, 
the advisors emphasized that the users ask in many different ways: “There are incredi-
bly many nuances and incredibly many ways of solving things”.  

The second type of domain knowledge also seems to be a language problem, but we 
categorize it as a “shape sorting box” problem. The user asks if s/he is eligible for a 
particular benefit. This problem is discussed by Verne [6]. Her study of the tax author-
ities’ call center concluded that many of the callers asked how their particular life situ-
ation fitted with the rules – even callers with good knowledge about the rules wanted 
to have their interpretation of the laws and regulations confirmed from the official view 
of the tax authorities. This was supported by the advisors: “Very often they want a 
confirmation because it is complicated regulations and many nuances” and “the users 
contact us to make sure they have done things right”. The advisors also said that “much 
of the information [the users ask for] you can find at the <LWA.website>, but we un-
derstand that they chat with us. Because it is a lot of information. And they have read 
it, but they have not really understood it properly”. They also say that “The application 
[for benefits] has become a lot easier, but people don’t stop contacting the LWA”. One 
advisor explained that “A challenge in LWA is that things overlap a lot. There are no 
strict borders, parental things flow into [other topics] ... There are a lot of terminologies 
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that are similar, but not quite the same, but almost the same: child benefit, child allow-
ance ...”. Anna is not able to answer questions about the “shape sorting box” because 
the chatbot only answers general questions, referring to general rules and regulations. 
Anna helps people find general information but cannot relate to the actual situation of 
a person.  

The third type of domain knowledge is a misunderstanding of the rules that looks 
like a “shape sorting box” question. However, as the chatbot does not detect this mis-
understanding, there is a danger of mis-informing the caller, who may get an unpleasant 
surprise if s/he has calculated with a benefit it later turns out that s/he is not entitled to. 
The advisors told us that “Many people do not understand what is written at 
<LWA.website>”. Combined with what the advisors told about adjustment of their lan-
guage to the individual user and the many nuances in both questions and answers, we 
find that the human chat offers what call centers normally do: “I answer on their level”. 

6.3 Implications for design 

In this study, we have found several challenges in citizens’ chat with Anna that suggest 
shifting the focus in chatbot design from a focus on the chatbot end of the interaction 
to taking the whole chat conversation into consideration (in line with [41, 26, 43]). Our 
analysis of the chatbot’s responses to the users’ questions (cf. Figure 1, [39]) has of 
course made use of our (human) interpretation of the content of the questions and what 
they mean as well as the assumed value and appropriateness of the chatbot’s answers. 
Based on this analysis we suggest some implications for the design of the chatbot end 
of those conversations. As users’ lack of domain knowledge may cause miscommuni-
cation and communication breakdowns, we encourage chatbot designers to explore the 
possibility of helping users gain domain knowledge, for instance by providing cues or 
basic domain information as part of the chatbot communication. 

Our analysis indicates that users’ expectations were out of step with the practical 
realities of chatbot capabilities, causing frustration and dissatisfaction on the user side. 
One reason for the high expectations may be that LWA’s chatbot Anna is presented 
with a human name and a human-like avatar. The chatbot logs we studied contained 
anthropomorphic trigger responses such as “Aww, now you are making me blush” and 
“I understand very well what you are saying”. Our analysis suggests that not all users 
understand that they communicate with a computer, and we suggest designing the chat-
bot in a way that does not try to impersonate a human, but clearly reveal its non-human 
qualities. Programmed trigger responses may set unrealistic expectations framing the 
ongoing user experience [17, 27, 42], hence we suggest a careful approach when im-
plementing such features.  

Reflecting on the introduction of Anna, one of the advisors say that “It has been a 
pronounced change – there are fewer conversations on [the human] chat but I do not 
know if more people get help”. As of today, LWA’s chatbot can only be used as a non-
logged in service. However, it is possible to imagine a future were users can communi-
cate with the chatbot as logged in users. In this case the system may have access to 
personal information about the users, e.g., if they are married or have children. This 
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may affect how the chatbot system will be able to help users in their particular situa-
tions. The chatbot can, e.g., check if the marital status mentioned in the question is in 
line with what is registered in their databases and respond appropriately.   

The fact that the chat is the first encounter with the welfare state for the citizen makes 
it important that the chatbot’s answers are to be trusted. We saw a small sign that the 
trust is fragile in a chat conversation with a human, where the user asks a question and 
the human chat advisor recommends a form and provides the link to the form. The user 
responds by asking “Is the form you linked to the right one?” The advisor had to explain 
the reasons for recommending this particular form. Chatbot encounters that make users 
lose trust in the welfare state may be a serious cost of the benefits of digitalization. 

7 Concluding remarks 

In this paper we have explored how a digitalized public service in the form of a chatbot 
handles citizens’ inquiries about family benefits. By analyzing logs from chatbot chats 
with citizens we have shown that chats where citizens lack domain knowledge may 
result in inadequate responses by the chatbot. Lack of domain knowledge is exemplified 
as lack of the right vocabulary, uncertainty if a regulation fits the citizen’s situation – 
the “shape sorting box” problem, or misunderstanding the regulations. We find that the 
lack of adequate response from the chatbot is particularly problematic if a misunder-
standing that the citizen has is not detected and addressed during the chat. Our studies 
of real chats with a chatbot show that the chatbot is not able to interpret and “translate” 
badly formed questions from citizens into the right categories for further advancement 
of their inquiry. We suggest making the limitations of the chatbot’s capabilities more 
visible by presenting it as a computer rather than a human-like avatar as well as ex-
panding its ability to explain and teach citizens relevant domain knowledge through its 
conversations. Lack of domain knowledge makes the user unaware of inconsistencies 
and limitations in the chatbot’s answers. 
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