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New  technologies  have  the  potential  to improve  the  quality  and efficiency  of public  organizations.  How-
ever,  it  is not  always  clear  what new  technologies  exists,  why  they  should  be  introduced,  how  they  can
be  applied,  and  how  they  fit  within  existing  business  and  IT architectures.  In this paper,  we examine  the
potential  use  of new  technologies  in  the  form  of  language  technologies  and  tools,  such  as text  mining,
information  extraction,  and  question  and  answering  systems.  We  do this  examination  by  introducing
a  business  and  IT architecture  model.  The  model  contains  an  overview  of  IT  systems  and  information
traditionally  used  by  public  organizations  in  their  interaction  with  citizens.  The model  also  includes  a
usiness architecture
T architecture
usiness cases
-government
usiness intelligence

set of  problems  facing  public  organization  using  traditional  IT solutions.  More  importantly,  the paper
presents  an  extension  to  the  model  showing  how  language  technologies  can  be  used  for  supporting
operational  and  strategic  processes  in  public  organizations,  and  addressing  the  identified  problems.  The
model,  its  extension  and  the  identified  problems  are  based  on  and  exemplified  by  cases  from  Swedish
public  organizations.

© 2016  Elsevier  Ltd. All  rights  reserved.
. Introduction

Public organizations need to be efficient, provide high qual-
ty services, manage formal cases in a fair way, be accessible via
ifferent channels, and be responsive to new ideas and demands.
herefore, public organizations employ a wide range of means, not
t least IT systems. Examples of IT systems used in public organiza-
ions are case handling systems for managing formal applications
rom citizens, workflow systems for efficient routing of documents,
eb applications and e-services for interaction with citizens, and

usiness intelligence solutions for supporting strategic and opera-
ional decisions.

The use of IT systems in public organizations is, however, not
ptimal. For example, citizens may  need to wait for weeks and
onths for receiving certain services; may  need to wait for hours

n telephone queues for asking basic questions; and may  receive
onfusing and inconsistent answers from different public officers.
oreover, public organization may  need to spend a large amount of
esources to manage unstructured information, and, on a strategic
evel, may  need to be reactive instead of proactive.
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E. Perjons), eriks@dsv.su.se (E. Sneiders).
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By properly introducing new technologies in public organiza-
tion the described problems can be addressed. A promising group
of technologies addressing these problems are language technolo-
gies. In this paper we  define language technology as a technique
for processing human language, including semantic techniques (e.g.
natural language processing and information extraction), statistical
techniques (e.g. text retrieval and text mining), or a combination of
these. These technologies are now mature enough to have a signif-
icant impact on an organization’s business processes and services
as well as on their strategies. They can be applied as a new form
of IT systems or as part of existing ones, such as a case handling
system. Different types of language technologies can also, as men-
tioned above, be combined in order to provide a more beneficial
solution for an organization.

The large number of existing language technologies and solu-
tions – stand-alone, combined, and integrated with other IT
systems – makes it hard for both business and IT managers in pub-
lic organization to understand what language technologies exists;
why they should be introduced in public organizations; how they
can be applied to support operational and strategic processes; and
how they fit within an existing business and IT architecture. In this
paper, we present a business and IT architecture model supporting

business and IT managers to choose an appropriate mix  of lan-
guage technologies in a public organization. The contributions of
the paper are:

dx.doi.org/10.1016/j.ijinfomgt.2016.05.008
http://www.sciencedirect.com/science/journal/02684012
http://www.elsevier.com/locate/ijinfomgt
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A number of business cases showing what language technologies
exists.
A list of current problems facing public organizations when they
deal with citizen requests given existing IT systems, specifying
why language technologies should be used in public organiza-
tions.
A high-level graphical business and IT architecture model of pub-
lic organizations showing roles, main information flows and IT
systems. The model’s focus is on describing the interaction with
citizens in form of customer services and case handling.
An extension of the model showing how language technologies
fit into the model, and how language technologies can be used to
address current problems.

The model and its extension is based on an analysis of cus-
omer services and case handling processes in Swedish public
rganizations. The analysis has been carried out as part of a
esearch project, called IMAN2. The project’s goal was to develop
nnovative e-government solutions for customer service and case
andling processes by the use of language technologies, with
he aim to simplify and improve the interaction between pub-
ic organizations and the actors they serve, such as citizens and
rganizations, both private and public. The project was a collabo-
ation between researchers in language technology at Stockholm
niversity, Sweden, Royal Institute of Technology, Sweden, the
usiness intelligence company Gavagai, the process improvement
ompany Visuera, and the IT consultant company Cybercom. More-
ver, the project includes a number of Swedish public organizations
n national as well as local level: the Swedish Transport Admin-
stration, the Swedish Pension Agency, and a number of local
overnmental organizations: the municipalities of Klippan, Kungs-
acka, Nacka, and Söderhamn. These public organizations need a
ell-structured way of managing citizen services and case handling
rocesses. They have all seen language technologies as promis-

ng solutions. The role of these public organizations in the IMAN2
roject was, first, to provide the project with practical challenges
ithin public organizations based on analysis of their citizen ser-

ices and case handling processes; second, to participate in design
f solutions based on language technologies; and, third, to act as
est beds for the designed solutions, i.e., implement software pro-
otypes that was develop as part of the project. In this paper, we
lso include some experiences from a previous research project,
MAIL, in which the Swedish Social Security Agency participated
Cerratto-Pargman, Knutsson, Celikten, Sneiders, & Dalianis, 2011).

The paper is an extension of an initial work presented in (Henkel,
erjons, & Sneiders, 2016). Compared to the initial work, we have in
his paper provided descriptions of the problems that public orga-
izations face; included a more detailed view of the business and

T architecture; and presented a more thorough description of the
esearch approach used. Note that a full description of language
echnologies is not included in this paper, instead a full descrip-
ion of the state-of-art of language technologies was  presented in

 previous paper, see (Henkel et al., 2014).
The paper is structured as follows: Section 2 and 3 describes

he research methodology used and related research. Section 4
resents the business and IT architecture model. Section 5 presents
roblems that language technology solutions can address. Section 6
nd 7 present operational and strategic use of language technology.
inally, Section 8 concludes the paper.

. Research approach
The research methodology used in the research presented in
his paper was design science, which aims to create innovative arti-
acts for solving practical problems (Hevner et al., 2014). Example of
ation Management 37 (2017) 1507–1516

artifacts are models, methods and IT systems. A design science pro-
cess has been presented by Peffers, Tuunanen, Rothenberger, and
Chatterjee, 2007 describing how an artefact are designed and devel-
oped in a research context. The activities in this process, as well as
their applications in the IMAN2 project, are described below:

2.1. Identify problems and motivate

The first activity in the design science process presented by
Peffers et al. (2007) is to identify a practical problem that needs
to be addressed and that motivate why  the artifact, in our case
the business and IT architecture model and its extension, needs to
be designed and developed. In our case the business problem was
identified as part of the IMAN2 project. While working in the IMAN
2 project it was  evident that the potential of using language tech-
nologies in public organizations is high, but that it was difficult
for business and IT managers in public organizations to under-
stand what language technologies exist; what problems language
technologies address; how they can be applied supporting opera-
tional and strategic processes; and, and how they fit within existing
business and IT architectures.

2.2. Define objectives of a solution

The second activity defines the objectives of the artefact. In this
paper the activity is interpreted as defining the requirements on
the artifact in focus. These requirements are based on the identi-
fied problem, but specify more precisely in which way  the artifact
addresses the problem. These requirements guide the design and
development of the artifact and form the basis for a future eval-
uation. For the work presented in this paper, we  focus on two
requirements presented and motivated below:

• Applicability, i.e., the degree to which the business and IT archi-
tecture model and its extension (i.e. the artifact) support the
organization that use the model to select appropriate language
technologies and solutions

• Understandability,  i.e., the degree to which the model and its
extension are understood or comprehended by the users. The
model is an instrument that should support business and IT man-
agers to get a better overview of what language technologies
exist; why they should be introduced; how they can be applied;
and how they fit within the business and IT architecture of an
organization. Therefore, the business and IT architecture model
needs to be understood by these managers

The reason for introducing a limited set of requirements on
an artifact is that an artifact cannot normally manage all kinds
of requirements when addressing a problem. Instead, it needs to
focus on a certain number of requirements, which need to be clearly
stated.

2.3. Design and develop

The third activity describes how the artifact was designed and
developed as well as its final construction and functionality. The
artifact presented in this paper is mainly based on actions and
discussions carried out within the IMAN2 project, including all
participants: researchers, system developers, business and IT con-
sultants and managers within public organizations. An important
step in the IMAN2 project was  to perform process analysis in the
participating public organizations. This uncovered a number of con-

crete problems in the public organizations case handling processes
and customer service. This was  an important input to a number
of problems that language technology solutions can address. These
problems are presented in this paper and related to the business
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nd IT architecture model. Based on these problems, a set of use
ases was constructed describing how the use of language tech-
ologies could address the problems. The use case design was
erformed using workshops involving domain experts from the
ublic organizations and experts in process analysis and improve-
ents from other organizations in the IMAN2 project. The use cases
ere then generalized, modularized and refined to be applicable

o a larger set of organizations. The generalization was performed
y removing organizational specific details from the use cases as
ell as merging cases that were similar. Modularization was  per-

ormed by splitting large cases that employed a group of language
echnologies, so that each case was only describing one language
echnology. Finally, a refinement was done to add details regarding
he benefits of each use case. The use cases were also renamed to
business cases”.

.4. Demonstrate

The fourth activity in the design science process aims to demon-
trate the feasibility of a designed and developed artifact by
howing the use of the artifact in an illustrative or real-life case. In
ur case, the model and its extension were demonstrated by pre-
enting real case example(s) for each business case. These examples
ere based on the process analysis and the design of the business

ases in the participating public organizations in the IMAN2 project.

.5. Evaluate

The fifth activity in the design science process is to evaluate
f and how the artifact solves the identified problem and fulfills
he defined objectives (that is, the defined requirements). In this
aper, the evaluation is presented in form a so called informed argu-
ent (see Hevner et al., 2014), where the researchers discuss if and

ow the model solves the identified problem and fulfils the defined
equirements (understandability and applicability).

.6. Communication

The sixth activity in the design science research process is to
isseminate the research carried out to both researchers and prac-
itioners, e.g. in the form of academic write-ups, such as this paper.

. Related research

The work in this paper relates to models of e-government and ICT
rchitectures for case management in public organizations. Gen-
rally, e-government refers to the use of ICT to improve public
rganizations in the form of several “qualities”, such as efficiency,
mproved interaction with citizens, and transparency (Yildiz, 2007).

odels of e-government explain how e-government can be per-
ormed and how to improve it. An appropriate architecture of ICT
ystems helps to fulfill the promises of e-government.

Several theoretical models for e-government have been proposed,
he most well known being the four stage model proposed by Layne
nd Lee (2001). The four stage model, and other similar theoretical
odels, describe how e-government can progress from an initial
eb presence into an ICT supported interaction between citizens

nd public organizations (Layne & Lee, 2001). In this progression,
CT is seen an enabler that improves efficiency and administration
apabilities (Coursey & Norris, 2008). However, ICT development
ithin e-government programs has been criticized for the use

f generic “universal strategies” when trying to reach efficiencies

Cordella & Iannacci, 2010). In this paper, we do not apply a specific
rescriptive e-government model, we rather examine and describe
he current practices with regards to case handling and citizen ser-
ices in public organizations. Furthermore, we avoid prescribing
ation Management 37 (2017) 1507–1516 1509

universal strategies by instead focusing on problems and means to
overcome the problems (that is, means in the form of language tech-
nologies). The major contribution of this paper, the business and IT
architecture model, can be used as part of an existing e-government
model or framework, or as a standalone tool.

Even though there exist numerous commercial systems that
especially target case handling system in public organizations, sur-
prisingly little research have been done into how these systems
are used in practice. However, some authors have suggested IT
architectures that may  help public organizations. Dias & Rafael
(2007) suggest a division into a front-office and a back-office sys-
tem, serving the same purpose as we  have found in the form of
web forms and case handling systems. Another example is Salhofer
and Ferbas (2007) that propose an architecture that allow the use
of process descriptions that is similar to what existing commercial
case handling systems are offering. Moreover, some guidelines exist
for governing the utilization of e-government service platforms
(Henkel, Perjons, & Zdravkovic, 2007). To the best of our knowl-
edge, there is no previous research describing the business and ICT
architecture of Swedish public organizations. Our contribution is
to firstly examine what type of IT systems and information are in
use, and describing them in form of a business and IT architecture,
and what problem exists given existing architecture. Secondly we
suggest an extension to this architecture model by suggesting how
several problem could be solved introducing language technolo-
gies, and how these technologies can fit into the architecture.

4. Public organizations’ architecture

A central part of public organizations is the interaction with
citizens. Public organizations handle different types of incoming
request form the citizens, ranging from small routine request for
information to complex cases that require extended interaction.
Based on our experience within the IMAN2 project, we have iden-
tified two  main types of request and a number of supporting IT
systems that are used to support the two types of requests.

The two types of requests can be called general questions and
formal case requests.

A general question is a request for information about the public
organization and its services. For example, a citizen can ask when
the public swimming pool is open; which plans exist to build block
of apartments or highways in the neighborhoods of the citizen; or
how to apply for a driving license.

A formal case request is a request for access to certain services
that require some form of formal investigation at the public orga-
nization. For example, a citizen can request a permission to build
a house on a certain property, or request extra support at home
for a person that is not able to manage cocking and cleaning. This
type of request is regulated by national and/or regional laws and/or
rules. This type of request commonly starts a formal case process
in which an officer investigates the request and checks if it is com-
pliant with the national and/or regional laws and rules, and then
make a decision about the citizen’s right to access the service.

These two types of requests need to be managed by public orga-
nizations. Fig. 1 describes somewhat simplified how a traditional
public organization manages these two  types of request. General
questions are often managed by a customer service in the public
organization. For example, a citizen contacts the customer ser-
vice via telephone. The service officer at the customer service can
answer the question, or make use of domain experts in the pub-
lic organization if the service officer does not have the skill set to

answer the questions. In many organizations, the citizens can also
contact the domain expert directly, often via a telephone operator
that direct the citizen to the right expert. Some general questions
result in a formal case requests, see Fig. 1. The citizens can also
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Fig. 1. Overview of the case handling in for

irectly contact the public organization for a formal case request,
ia phone or mail. Formal case request are registered in a register
ystem of the public organization, and the management of these
ormal request are usually supported by a case handling systems.
ormal cases are often carried out by case officer, a role that can
e played by the same person as is playing the role of domain
xpert, mentioned above. The case officer will also contact the cit-
zen via phone and mail to inform the result of the formal request.
he process of managing formal cases is described in Fig. 1 as well.

The management of the two types of requests in a traditional
ublic organization, described above, is often not optimal. Differ-
nt types of IT solutions have been introduced for a more effective
anagement of the requests, see Fig. 2:

Web  Info. A public web site with info of the public organization
and its services. For example, the web site can provide the citi-
zens with easy access to answers of often asked questions (i.e.,
Frequently Asked Questions). An example of a web  info system
is the extensive information that the Swedish Tax Agency has
published on its web site.

eMail System. Questions from citizens can be sent to the customer
service via email. These questions via email can be forwarded to a
domain expert. For example, the Social Security Agency receives
requests on issues related to parental leave and sickness leave via
mail.

Web  forms. Web  forms on a public web site can be used for formal
case requests. For example, tax declarations can be filed to the
Tax Agency by using their online forms, “forcing” the citizens to
provide all necessary information to the Tax Agency.

Register system.  This system provide formal registration of all
formal case requests. Usually, each case is given a unique case
number that is public. All Swedish public organization are
required by law to have a registry that contains all the formal

cases.

Case handling system.  This system supports the handling of
the cases, for example by providing workflow and/or content
 of formal case

general questions and formal case request.

management support. Most Swedish municipalities, such as Klip-
pan and Nacka, have a case handling system that support the
operational handling of cases.

• Routing system.  A routing system can be introduced to integrate
the web  forms, the register system and the case handling sys-
tems, so that a case can automatically be registered in the register
system as well as automatically be started in the case handling
systems when a citizen post a formal case request via a public
web  form. This type of system is not commonly used, instead
routing is many time done manually. For example the Trans-
port Administration performs manual routing of 2000 request
per month. However, in Nacka municipality, a routing system
has been introduced to support interaction between different IT
systems, although not used in full.

5. Problems identified in public organizations

Many of the IT systems presented in Section 4 support the
management of the two types of requests – general question and
formal case request – in public organizations. The management of
these requests can, however, be carried out even more effectively
by using different types of language technologies, which we will
describe later in this paper.

In Table 1, a number of problems (P1-P18) have been identi-
fied, and they have been related to Fig. 3 (which is a copy of Fig. 2,
but with the problems added). The problems have been identified
during discussion with public organizations by presenting possible
solutions based on language technologies. In this paper, a problem
is seen as a gap between a current state and a desirable state of affair
for an organization. However, employees and others are not always
aware of the gap until someone has suggested the desirable state of
affairs, for example, by presenting a new technology. This is what
we have done in the IMAN2 project in order to identify business
problems to be addressed by language technology solutions.
Table 1 describe the identified problems, which actor the prob-
lem hinders (i.e. the public organization, the citizen or both), and
what type of problem it is. Based on the SERVQUAL framework
(Parasuraman, Zeithaml, & Berry, 1988), we have identified the
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Fig. 2. Overview of the ca

ollowing quality criteria which helped the identification of prob-
em types:

Efficiency—the degree to which a service is effective without wast-
ing time, effort or expense
Responsiveness—the degree to which a service is provided prompt
to the citizens
Accuracy—the degree to which a service is correct

Consistency—the degree to which different services are free from
conflicts.
Info distribution—the degree to which an service supports transfer
of needed information

able 1
roblems identified in public organizations.

ID Problem description 

P1 Public organizations use many resources to answer simple telephone question
P2  Public organizations use many resources to answer simple email questions 

P3  Citizens need to wait in telephone queues before getting needed information 

P4  Citizens need to wait for email answers after sending an email question 

P5  Citizen cannot get email answers from the public organization in weekends 

P6  Citizen cannot ask questions via telephone in weekend 

P7  Public organizations’ answers are not always accurate 

P8  Public organizations’ answers for the same type of question among employee
the  answers are not consistent

P9  Public organizations use many resources to route formal cases to the right cas
P10  Citizens need to wait for decision about formal cases 

P11  Public organizations use many resources to write answers via email after telep
P12  Public organizations use many resources to summarize phone call conversatio
P13  Citizen do not get text summary of phone call conversations 

P14  Public organizations do not analyse phone call conversations to identify new t
P15  Public organizations do not analyse phone call conversations to identify low s
P16  Public organizations do not know in full the mind-set, mood, and attitude of t

opinion in order to identify new trends
P17  Public organizations do not know in full the mind-set, mood, and attitude of t

opinion in order to identify low service quality
P18  Public organizations do not discover upcoming problems, and are, therefore, n

and provide needed information to citizen.
dling IT support systems.

• Customization—the degree to which a service can be adapted to
the specific needs of a local practice or user

• Product quality adaptation—the degree to which a service can pro-
vide quality adaptations to the organizations quality

6. Operational use of language technologies

This section describes a set of business cases, each business

case describing a possible use of language technologies in pub-
lic organizations. The business cases can be used by business and
IT managers in order to better understand what language tech-
nologies can be applied in their organizations, why the language

Perspective Type of problem

s Public organization Low efficiency
Public organization Low efficiency
Citizen Low efficiency
Citizen Low responsiveness
Citizen Low efficiency
Citizen Low responsiveness
Citizen & Public organization Low accuracy

 can differ, i.e. Citizen & Public organization Low consistency

e officers Public organization Low efficiency
Citizen Low efficiency

hone call Public organization Low efficiency
ns Public organization Low efficiency

Citizen Low info distribution
rends Public organization Low product adaption
ervice quality Public organization Low product adaption
he public Public organization Low customer adaption

he public Public organization Low product adaption

ot reacting early Public organization Low info distribution
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Fig. 3. Problems that can be addre

echnologies should be used, that is, what problem the technology
ddress, how to apply the technology, and how to fit the technol-
gy in the business and IT architecture. The business cases impact
n the business and IT architecture are visualized in Fig. 2.

.1. Automatic and semi-automatic message answering

.1.1. Business case description
Automatic message answering is a business case in which cit-

zens’ requests for information are managed automatically by a
ystem sending back answers instantaneously without human
nvolvement (see A in Fig. 4). Different types of language technolo-
ies, pre-specified answers and rules are used by the system to
anage the questions automatically. However, there is a risk that

he answers are not adapted to the citizens’ need using such a sys-
em. Therefore, many times organizations prefer semi-automatic

essage answering system (see B in Fig. 4). Such a system is a sys-
em suggesting one or several pre-specified generic answers (often
alled templates) to a specific question. The user of the system,
or example a customer service agent, can then select one of the
emplates suggested by the system, and, edit the template to pro-
uce an answer that suite the citizen’s need (interpreted by the
gent based on the way the question is formulated). Note that also
omain experts and case officers can use a semi-automatic message
nswering system (not shown in Fig. 4).

.1.2. Fit in the business and IT architecture
Modules for automatic and semi-automatic message answering

an be connected to the email and/or web forms systems that public
rganizations use.

.1.3. Effects on current problems
Messages answered by the use of automatic and semi-automatic

essage answering system could lower the amount of resources

eeded for answering email questions (P2), and if automated,
nswers can be sent back immediately (P4) to the citizens. (P2 and
4 are IDs of generic problems described in Section 5). By using
utomatic message answering system, the citizens can both ask
y language technology solutions.

questions (P5) and receive answer (P6) when the customer service
is closed. Moreover, if citizens find that email can be used to receive
answers quickly, many citizens may  prefer using email instead of
telephone, which will lower the number of resources needed for
answering simple telephone questions (P1). Thereby, citizens do
not need to wait in telephone queues (P3). Moreover, in an auto-
matic or semi-automatic message answering system, the answers
(templates) used will be quality assured, resulting in accurate (P7)
and consistent (P8) answers.

6.1.4. Real case example
The Swedish Pension Agency estimates that it on average takes

around 10 min  to answer an email from a citizen. Today, around
99,000 emails are answered on average per year. This requires 9.5
full time customer service agent positions per year, just to answer
email questions. The Swedish Pension Agency wants to decrease
the time to answer an email by using templates (pre-specified
generic answers). Some customer service agents are already using
templates in the existing email system: the agent starts to find
an appropriate template in a folder structure and if a template
is found, it is adapted given the question from the citizen, and,
the answer is sent to the citizen. However, most of the service
agents do not use the templates since the number of templates
is still low. Moreover, rules to be used by the system to suggest
templates automatically given the question have not been devel-
oped. In the future, the Swedish Pension Agency considers to use
an advanced semi-automated message answering system: a sys-
tem that will automatically suggest a number of templates given
a question, and where the customer service agent selects one of
the templates and adapts the pre-specified answer in the template
to suite the citizen’s need. This require development of both tem-
plates and rules. The latter for identifying appropriate templates
given a question. The service agents at Swedish Pension Agency
estimate that the average time to answer an email using such a

system will be 5 min  (instead of 10 min) if a template is found. An
important part of the semi-automated message answering system
is to develop and maintain the templates. Therefore, a structure
for handling templates needs to be decided and introduced. An
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mportant argument for introducing a system using templates at
wedish Pension Agency is the introduction of quality assured tem-
lates. Today, the citizens may  receive different, and sometimes,

nconsistent answers, from the customer service agents. Another
mportant part is to develop the rules for identifying the templates
utomatically. Different approaches for developing such rules has
een discussed in the IMAN2 project, see Henkel et al. (2014) for a
escription of the different approaches.

.2. Phone call summation

Business case description:  Phone call summation is a business
ase in which a telephone conversation between, for example, a
ustomer service agent and a citizen is automatically transformed
nto a written summary by a system, thereby providing a documen-
ation of the conversation in text form (see C in Fig. 4). Note that
lso domain experts and case officers can use phone call summation
not shown in Fig. 4).
.2.1. Fit in the business and IT architecture
A natural point for integration of a call summation system would

e to integrate it with the system being used while a public agent
as a conversation with a citizen. For example, for customer service
ses, positioned in the architecture.

agent, the telephone system could be used, and for a case officer, a
call summation system would fit well with a case handling system.

6.2.2. Effects on current problems
Phone call summation could lower the amount of resources

needed for manually write a summary of the phone call (P11, P12)
for documenting the conversation. The summary could also be sent
to the citizen which might forget important parts of the answer
(P13). The call summaries could also be used as a first step to
identify new ideas and trends identified by citizens (P13) and low
service quality (P14), see Section 7.1 for the following steps.

6.2.3. Real case example
The Swedish Pension Agency handles request via telephone. With

the use of call summation it would be possible to extract struc-
tured information from the phone call and use that before, while
and after the requests. For example, one type of case that the
pension agency handles is applications for housing supplementary
allowances. While in contact with a case officer, the system could
aid the case officer to document what is being said. Today this kind

of documentation is done manually and partially after the conver-
sation has ended. With support for text summation it would be
possible to perform the documentation automatically, allowing the
case officer to focus on the conversation. The documentation could
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e sent to the citizen, but also be used by the case officer as docu-
entation of the conversation. The Swedish Pension Agency might

mplement such a solution in the future. Klippan municipality wants
o better make use of ideas and trends identified and expressed
y citizens, for example, during telephone conversations. A useful
ean for identifying such ideas and trends is to analyse a number

f conversations with citizens using text summations of the calls.

.3. Case routing

Business case description:  Case routing is a business case in which
 case is automatically routed by a system to an expert with the
ight knowledge to handle the case (see D in Fig. 4). The categoriza-
ion can both be based on meta-data, such as the form used for the
equest, and on free text contained in the request.

.3.1. Fit in the business and IT architecture
Language technology based case routing provides the means to

uild, or extend an existing routing system, but could also be used by
xtend existing case handling systems which such a functionality.

.3.2. Effects on current problems
Language technology based case routing could lower the

mount of resources used for routing formal cases to the right case
fficers (P9). Thereby, the waiting time for the citizens may  bet
owered as well (P10).

.3.3. Real Case Example
The Swedish Transport Administration handles about 2 000 writ-

en request per month. Some of the requests are formal case
equests and others are general questions. The customer service
andles general questions that often can be quickly resolved, for
xample, requests regarding the current highway status, temporary
oad routes and so on. The case officers handles formal cases con-
erned with a number of sub-categories: railway, highways, ferries,
ransport logistics and large projects. One possible use of auto-

atic case routing would be to first sift out the “small” commonly
ccurring cases that the customer service can handle promptly. The
emaining cases could then be routed to a case officer. An automatic
ategorization must be updated to cover new experts and projects
s they are planned. An example of a project in the domain of the
ransport administration is the creation of a new turnpike. The cre-
tion of a new turnpike could cause a lot of questions from the
itizens.

. Strategic use of language technology

The interest of business intelligence (BI) among public organi-
ations has been high in Sweden for at least the last five years. This
s based on the observation that the Swedish newspapers have con-
ained many articles about how to introduce and get benefits out
f BI projects, and that presentations and conferences about BI for
ublic organizations have received many participants.

BI can be defined as an “umbrella term that is commonly used to
escribe the technologies, applications, and processes for gather-

ng, storing, accessing, and analyzing data to help users make better
ecisions” (Wixom, Watson, Marjanovic, & Ariyachandra, 2010).

Modern organizations, whether public bodies or commercial
ntities, are highly dependent on understanding their external
usiness environments in order to be pro-active and enhance
trategic decision making.

Public organizations act on behalf of the general public with a

harter broadly defined by the needs of society, which the actions
f the public organization in question influences and affects. To
erform their duties appropriately, public organizations need to
cquire some sense of what the mind-set, mood, and attitude of the
ation Management 37 (2017) 1507–1516

public opinion is, and to aggregate that information into actionable
information for both strategy and immediate operational action.

In the IMAN 2 project, two business cases for BI have been iden-
tified, and are presented below, as visualized in Fig. 5.

7.1. Citizen intelligence analysis

Business case description: Citizen intelligence analysis is a
business case in which external information that affects an orga-
nizations activities are collected. This information is analyzed to
make long-term strategic decision and short-term resource reallo-
cations. Analysis can be based on sources such as newspapers, TV
and radio channels, and on information from social media. More-
over, citizens’ requests via email and conversations on phone could
be used as well. First, Fig. 5 shows how information is gathered via
the public agents’ interaction with the citizens during telephone
calls (see call summation in C in Fig. 5), to be analyzed in a business
intelligence system (see A in Fig. 5). Text summation is a useful tool
for supporting the analysis, since telephone calls can be easily ana-
lyzed when transformed into text. Moreover, analyzing the public
use of automatic question answering system (see usage info in D in
Fig. 5) can also be used for better understanding the interests and
needs of citizens. Finally, social media (see social media info in B in
Fig. 5) can be used to identify trends that can influence the public
organization both long term and short term.

7.1.1. Fit in the business and IT architecture
Intelligence analysis is not a focus of the language technologies

used in the IMAN2 project since most of the IMAN2 technologies
are focused on supporting the operational perspective, that is, sup-
porting day-to-day activities. However, as shown in the business
case description, different business cases presented in Section 6
can be used for collecting data to be used by software for intelli-
gence analysis, which would fit well within a business intelligence
system, see A in Fig. 5.

7.1.2. Effects on current problems
Analysis of phone call conversations could be used for identify-

ing new trends (P14) or low service quality (P15). Also upcoming
debates and issues could be discovered early by analyzing tradi-
tional and social media, thereby being proactive and provide the
needed information to citizens (P18) on the organization’s web  site
before the citizens start calling.

7.1.3. Real case example
The customer support at the Swedish Pension Agency is highly

dependent on its environment in the form of traditional and social
media. For example if a minister make an announcement in tra-
ditional media about desired changes in the pension system, the
customer support will immediately get a lot of phone calls about
how this affect the individual retiree. In the same way, a discussion
could start in social media and grow rapidly before entering tra-
ditional media, resulting in a number of phone calls from citizens.
By the use of citizen intelligence analysis it is possible to monitor
traditional press and social media to early discover if a debate is
rising. This would allow the pension agency to proactively allocate
the necessary resources to their customer support.

7.2. Sentiment analysis

7.2.1. Business case description
Ordinary categorization of cases provides a structured way  of
sorting and analyzing data based on what the cases contain. How-
ever, when using traditional categorization it is easy to miss how
customers express values and opinions about offered services. Sec-
ondly, by using pre-defined categories it might also be easy to miss
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etails in the cases. Sentiment analysis is a business case in which
ustomer views and sentiments are collected during the interac-
ion with customers (see social media info in B and call summation
n C in Fig. 5). Existing language technologies can support senti-

ent extraction from text that is aimed at expressing an opinion.
he text could be reviews and opinions stated in traditional and
ocial media (such as Facebook, Twitter). Language technologies
an also be used to extract sentiment from a more general text that
s not focused on expressing an opinion, but still might do (Pang

 Lee, 2008). For example, customer views and sentiments can be
ollected from email systems and case handling systems.

.2.2. Effects on IT system types
Sentiment analysis software can be interconnected with sys-

ems that store opinions about offered services formulated in
omewhat free form by citizens, such as social media and readers’
omments to traditional media published on the web. Moreover,
mail systems, and case handling systems are appropriate sources for
nalysis if they contain the requests as formulated by the citizens.

.2.3. Effects on current problems
Sentiment analysis software can be used for providing public

rganizations information about the mind-set, mood, and attitude
f the citizens in order to identifying new trends (P16) and low
ervice quality (P17).

.2.4. Real case example
The municipality of Kungsbacka is interested in identifying

ngoing discussions in social media about services provided by

ungsbacka municipality, especially the citizens’ value and expec-

ation about the services, in order to become a more proactive
unicipality. A first prototype of such a solution has been presented

o Kungsbacka.
es cases, positioned in the architecture.

8. Conclusions

In this paper we examine the potential of using language tech-
nologies to improve operational and strategic processes in public
organizations by introducing a business and IT architecture model.
The model includes an overview of the roles, IT systems and infor-
mation commonly used in public organizations to interact with
citizens. Related to the model is a number of problems that can be
addressed by language technologies. The model is also extended to
show what, why and how language technologies can be used for
supporting operational and strategic processes in public organi-
zations. Both the model, its extension, and the identified problems
have been grounded in Swedish public organizations via the IMAN2
project.

The business and IT architecture model, including its extension
and related problems, has been designed and developed as part of
a design science research project carried out and presented in this
paper. According to the design science process described by Peffers
et al. (2007), the designed and developed artefact (in this case the
business and IT architecture model and its extension) needs to
evaluated. In this paper, we will use an informed argument as the
evaluation (Hevner et al., 2014). An informed argument is a weak
form of evaluation since the researchers themselves argue for the
fulfilments of the requirements on the artefact. Therefore, informed
argument are often used as a type of evaluation when a new artefact
is presented, as in our case.

The model, including its extension and the identified problems,
is generic and aims to be applied to explain and analyze the impact
of language technology in public organizations. The requirements

defined for the artifact are that it needs to be understandable and
applicable. Introducing two  common requests types (general and
formal), as well as a set of roles and typical IT systems, make it
easy to discuss and describe a public organizations current way
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f working. The problems related to the model makes it easy to
nderstand why the presented business cases based on language
echnologies should be introduced. The extended model describes
ow language technologies can be used to fit a current business
nd IT architecture of a public organization. Thereby, the model can
elp public organizations to decide if they should apply language
echnologies or not.

For further research, we aim to use the model to survey the cur-
ent business and IT architecture in public organizations in Sweden,
nd their interest for introducing language technologies, including
dentifying barriers for such an introduction. However, our first task
s to evaluate the model in a more structured way, introducing it to
oth practitioners and researchers.
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