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Civil servants in government front offices frequently lack subject matter expertise as well as necessary skills to
meet modern citizen-centric service demands. Using design research, we discuss how front offices can change
the service paradigm from administering government-centric and transaction-oriented services to providing
truly citizen-centric services. We demonstrate that by means of “advisory information artifacts” civil servants
can become expert advisors and eventually provide citizens with superior advisory services. Advisory informa-
tion artifacts consist of a knowledge base, “counseling affordances” offering advisors moderation material and
“service encounter thinkLets” covering the corresponding work practices. Such advisory information artifacts
have the capacity to effectively support civil servants in acquiring the necessary advice-related skills while con-
currently providing superior citizen-oriented services.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
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1. Introduction, research problem, and research question

A core task for local governments is to provide citizenswith front of-
fice services and advice (Bogumil & Jann, 2008; Lenk, Brüggemeier,
Hehmann, & Willms, 1990). However, civil servants in government
front offices frequently lack both the subject matter expertise and the
skills necessary to provide modern citizen-centric services. Therefore,
we propose to redesign government front office services, with an em-
phasis on usingmodern information technology to provide citizen-cen-
tric advice and services. This article presents an empirically derived
“proof of concept” for a technology-supported approach that combines
both civil servant (or government employee) empowerment and a citi-
zen-focused orientation that is centered on citizens' needs andwants. In
this way, our work contributes to addressing the widely acknowledged
need for government service modernization and a re-orientation to-
ward citizens' needs.

In the remainder of the introduction we define and characterize the
research problem by introducing and reviewing the existing relevant
literature. This leads to our specific research question about how to im-
prove government front office services. Next, we review other related
literature in more detail. The subsequent methodology section intro-
duces action design research (Sein, Henfridsson, Purao, Rossi, &
Lindgren, 2011) as an appropriate approach to derive a socio-technical
solution. In keeping with the design research approach (Peffers,
), jscholl@uw.edu (H.J. Scholl),
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Tuunanen, Rothenberger, & Chatterjee, 2007), we include a second set
of literature directed toward the proposed and empirically tested solu-
tion. Next, we detail the findings from using an action-design approach
in practice. Based on these findings, we then discuss the design and im-
plications of “advisory information artifacts,” their role in front office
service redesign, and the effectiveness of the empirically tested ap-
proach, with regard to both employee empowerment and citizen orien-
tation. Finally, we discuss how advisory information artifacts have the
capacity to play important roles in front office service redesign along
both the avenues of citizen focus and employee empowerment.

1.1. The research problem as presented in the current literature

Nowadays citizens perceive themselves as clients of, rather than as
petitioners to, the government, which has changed their expectations
on service delivery and service quality (Schedler & Proeller, 2000).
Also, citizens compare contemporary services provided in the public
sector to private-sector services and expect to find concepts such as
“customer orientation” or “one face to the customer” in government
services. For example, when personal life circumstances change, such
as moving to a different jurisdiction, a citizen expects to receive sound
and comprehensive information and advice from local government
civil servants about local taxes, public benefits, and public health ser-
vices. Current practices, however, usually have citizens passed from
one government department to another until finally the service re-
quests are completed or government requirements are met (Bannister
& Conolly, 2013; Schedler & Proeller, 2000; Schenk & Schwabe, 2011).
Since individual departments are mostly still contained to specific
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1.1. Physical situation in today's citizen service encounters in government front
offices: front office employee as administrator (left), citizen as petitioner (right),
available IT system providing information to the employee (on the table).
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subjectmatters, they rarely are able to provide the comprehensive advi-
sory services that citizens expect.

In response, local governments have started to rethink their service
offerings with the aim of mitigating the effects of the siloed back office
structure. By developing and introducing novel information and com-
munication technologies (ICT), local governments established integrat-
ed knowledge bases and online services, providing constituents with
information at a variety of levels (Ketabchi & Mortazavi, 2009;
Kubicek & Hagen, 2000; Layne & Lee, 2001; Reffat, 2003; Todevski,
Janeska-Sarkanjac, & Trajanov, 2013; Torres, Pina, & Acerete, 2005;
United Nations & Department of Economic and Social Affairs, 2014;
Wimmer, 2002). However, while citizens can satisfy simple information
needs or conduct standard transactions, more complex requests or re-
quirements can rarely be resolved easily (Giesbrecht, Schenk, &
Schwabe, 2014). When life circumstances change, citizens may require
comprehensive personal advice. Yet, in such situations citizens may not
be able to identify or express their actual information needs (also called
the anomalous state of knowledge) (Belkin, Oddy, & Brooks, 1982). Ac-
cordingly, without knowing what to look or search for, citizens are un-
able to make good use of online government information or self-service
portals. Instead they often require a human advisor to act as an interme-
diary to help uncover their actual needs and requirements. This process
then allows citizens to identify and access the appropriate government
services and procedures.

As a result, citizens seek face-to-face advice in government front of-
fices (also known as “neighborhood service centers,” “Bürgerbüros,” or
“citizen advice bureaus”) (Lenk, 1998, 2002). Those contact points im-
plement the organizational concept of “one-stop-government”
(Kubicek & Hagen, 2000), providing citizens with integrated access to
a variety of diverse public agencies (Askim, Fimreite, Moseley, &
Pedersen, 2011). Given that a fundamental reorganization of the public
sector (“de-siloization”) is difficult, one-stop shops provide an integrat-
ing layer on top of traditional silo organizations (Bannister & Conolly,
2013). Citizens' life events may require “parallel one-stop-shops,” e.g.,
services that coordinate several formally independent actions
(Bannister & Conolly, 2013). In consequence, these one-stop shops
have to understand a citizen's complex life situation and map it to the
equally, if not more, complex public “silo-organization”. However, con-
temporary front offices are rarely prepared to provide such tailored ad-
visory services; the work environment and work culture are structured
toward processing requests from citizens as petitioners (Lenk &
Klee-Kruse, 2000; Schenk & Schwabe, 2011), for example, when apply-
ing for public benefits. Fig. 1.1 depicts the physical situation of today's
citizen service encounters in government front offices: The public em-
ployee or civil servant serves as an administrator primarily qualified to
process pre-defined transactions (on the left in Fig. 1.1), and acts as
grantor of the citizen's requests as petitioner (on the right side). The
physical organization of front office workspace positions the employee
and the citizen on opposite sides of the counter or table (cf. rectangle
in the middle of Fig. 1.1). In this configuration, the office is designed
for fast processing rather than collaboration between equals
(Giesbrecht, Schenk, & Schwabe, 2015b; Giesbrecht, Schmidt-Rauch, &
Schwabe, 2011). These service objectives may be enforced by the infor-
mation artifacts used in the service encounter. Moreover, the one-sided
informational support from the back office, primarily accessible only to
the civil servant in the front office (cf. wavy lines in Fig. 1.1) may also
promote transaction-oriented work processes.

1.2. Research question

Current research extensively discusses the need for changing the
service paradigm in local government back and front offices from a tra-
ditional transaction orientation to a citizen-centric service orientation
(cf. Davison, Wagner, & Ma, 2005; Irani, Elliman, & Jackson, 2007; King
& Cotterill, 2007; Weerakkody, Dhillon, Dwivedi, & Currie, 2008). The
literature describes the basic aspects, challenges, and key factors
(Weerakkody et al., 2008; Weerakkody, Janssen, & Dwivedi, 2011), or
impediments (van Veenstra, Klievink, & Janssen, 2011) influencing
change in this environment, such as the lack of leadership, civil servants'
resistance to change, lack of coordination and collaboration, or a siloed
organizational structure. However, recent studies mostly focus on the
improvement of online services and rarely consider the physical front
offices as important areas of service overhaul. As a result, the physical
workspace, as well as the civil servants and their work-related capabil-
ities, have been left understudied.

Civil servants in the front offices are advice-seeking citizens' first and
main contact to resolve their government-related issues. Accordingly,
their advising skills and work performances play a crucial role in
transforming front office services, namely changing from providing
transaction-oriented processing to offering actual advisory services.
Employees in the front offices of private service organizations, such as
travel agencies, or in the front offices of government departments that
offer explicit advisory services, such as social welfare or tax offices, are
often given training in providing these advisory services. However,
civil servants in front offices frequently lack the necessary qualifications
for this type of work (cf. related work section for details). Civil servants
in front offices usually begin their government employment doing back
office administrative tasks, and are then transferred into the front of-
fices. As a consequence, they often just possess knowledge about the
specific government department which they originated with (Lenk &
Klee-Kruse, 2000; Schenk& Schwabe, 2011) and thus lack the necessary
cross-departmental overview of the government information and ser-
vices provided to citizens.

Furthermore, organizational support for coping with the local gov-
ernments' increasing offers of integrated services is often lacking
(Schenk & Schwabe, 2011). That is, employees are rarely provided
with customized support (Lenk & Klee-Kruse, 2000) or rarely have the
necessary resources for additional training (time for off-the-job train-
ings, money for teaching staff) (Lenk & Schuppan, 2011; Valenduc,
Vendramin, Krings, & Nierling, 2007). Having employees who are
knowledgeable and up-to-date in the best practices of their field is a
fundamental necessity for supporting or enabling organizational
change; many studies have shown the negative effects of employees'
lack of skills (van Veenstra et al., 2011; Weerakkody, El-Haddadeh,
Sabol, Ghoneim, & Dzupka, 2012; Weerakkody et al., 2008). In this
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way, the comprehensiveness and quality of the advisory services
provided by contemporary front offices depends on the greatly varying
capabilities of individual employees, often causing citizens to be
dissatisfied with the front office services provided (Accenture, 2005;
Fountain, 2001; Schedler & Proeller, 2000; United Nations &
Department of Economic and Social Affairs, 2014).

This leads to the research question: How can civil servants in govern-
ment front offices be empowered to offer citizen-centric advisory services?

Citizen centric advisory services focus on the real needs of clients,
both in the process and the outcome of the advisory service encounter.

2. Related literature: services, qualifications, and information
artifacts in local-government front offices

In the organizational environment of government front offices, civil
servants need suitable support to acquire and apply the skills necessary
for providing truly citizen-centric advisory services, where communica-
tive and interpersonal skillsmay have higher importance than specialist
knowledge on particular governmental topics (Lenk, 1998; Schuppan,
2010; Valenduc et al., 2007).

Providing strong citizen advisory services requires local government
front offices to provide a conducive work environment and suitably
qualified service personnel. The next sub-section provides some back-
ground regarding these aspects and points to the research and practice
gaps of current approaches.

2.1. Service provisions in government front offices and the necessity for
change

The focus of this study lies in the face-to-face citizen advisory ser-
vices provided by local governments, where citizens seek advice from
civil servants to address changing life circumstances, for example
expecting a child ormoving to anothermunicipality. Citizens requesting
such services have complex information needs. Nowadays, in neighbor-
hood centers and through front offices, governments offer citizen ser-
vices that require personal appearances, such as residency registration
or passport renewal (Lenk & Klee-Kruse, 2000). In these transactions
citizens appear more like petitioners, while government employees
act as grantors and administrators who process the transactions or pro-
vide guidance (cf. Fig. 1.1.). Consequently, front office workspaces and
their information systems are designed to enable and process transac-
tions (Schenk, 2014) with a focus on government requirements and ef-
fective processing (cf. Fig. 1.1) rather than the citizen-centric, advisory,
and comprehensive service deliverymodel (Giesbrecht et al., 2014) that
modern governments are expected to establish (Denhardt & Denhardt,
2000; Lenk, 2002; Schedler & Proeller, 2000; Schuppan & Reichard,
2002; Weerakkody et al., 2008).

Consequently, citizens are frequently dissatisfied with the services
provided at the physical front offices (Accenture, 2005; Fountain,
2001; Schedler & Proeller, 2000; United Nations & Department of
Economic and Social Affairs, 2014); visits to physical government offices
frequently lead into a long march from one government department to
the next before the citizen's service request is ultimately completed
(Schedler & Proeller, 2000). Providing services in the public sector is
more complex and demanding than in the private sector. Public agen-
cies offer services that are far more numerous and diverse than services
provided by any private company (Algermissen, Delfmann, & Niehaves,
2005). Complex legal rules and regulations furthermore increase the
complexity of public services. On the other hand, the strict rule-based
nature of bureaucratic organizations reduces the principal-agency con-
flict that characterizes sales-oriented services, such as banks
(Nussbaumer &Matter, 2011) or travel agencies (Novak, 2009). Overall,
citizens approach public agencies with more trust.

For some time, it has been advocated that local governments should
change their front office service paradigm and adopt work processes
and structures that provide truly citizen-centric and advisory services
rather than administration-centric and transactional services (Davison
et al., 2005; King & Cotterill, 2007; van Veenstra et al., 2011;
Weerakkody et al., 2008, 2011). Extensive changes in processes and
structures are considered necessary to enable e-Government initiatives
to take full effect and advantage of the benefits of ICT-supported work
practices (Gregor, Martin, Fernandez, Stern, & Vitale, 2006; van
Veenstra et al., 2011). Process changes in local government back and
front offices have been described as mechanisms to establish citizen-
centric services (Gupta & Jana, 2003; King & Cotterill, 2007; Scholl,
2005a, 2005b; Scholl, Kubicek, Cimander, & Klischewski, 2012; van
Veenstra et al., 2011; Weerakkody et al., 2008). Weerakkody et al.
(2008), for instance, describe many of the key factors influencing
change, including offering training incentives, supporting change ef-
forts, seeing IT as an enabler of citizen-centric services, and breaking
down the silomentalitywithin local authorities. However, civil servants
are less motivated by monetary or other extrinsic rewards than their
private counterparts (see Anderfuhren-Biget, Varone, Giauque, & Ritz,
2010). Van Veenstra et al. (2011) highlight impediments for successful
changes, for example a lack of IT skills or lack of coordination and
collaboration.

Other e-Government research has emphasized the government em-
ployee perspectives on service designs (Akesson& Edvardsson, 2008) or
the citizen perspectives (Lee & Lee, 2014; Liu, Gavino, & Purao, 2014;
vanVelsen, van derGeest, ter Hedde, &Derks, 2009). Also, infrastructur-
al considerations for public service design and delivery have been inves-
tigated (de Reuver, Stein, & Hampe, 2013; Kuk & Janssen, 2013) along
with frameworks for government-to-citizen collaboration in service de-
sign (Apostolou, Mentzas, Stojanovic, Thoenssen, & Lobo, 2011). How-
ever, current research approaches mostly focus on changes geared at
improving online service delivery, and rarely provide practical insights
on how front offices can provide citizen-centric services. The important
role of civil servants and their individual skills and abilities when pro-
viding services to the public, as well as the role of the service environ-
ment itself have so far been mostly neglected in research.

2.2. Necessary skill sets for providing true advisory services

In changing personal life situations, such asmoving to a newmunic-
ipality, citizens must learn about available governmental services, such
as public schools, parking permits, or public benefits. Accordingly, civil
servants in the front office are confronted with a multitude of potential
service requests, which they have to understand and be able to support.
Furthermore, the problem space which confronts citizens can be rather
diffuse. As a consequence, mapping a citizen's problem space onto suit-
able solutions, that is, matching available government information and
services to needs, can be demanding. Civil servants in the front office
can only rely on little (if any) support beyond their verbal dialog.
Thus, communication and interpersonal skills gain importance, and em-
ployees' social skills and their understanding of interrelations and con-
nections becomes even more essential than their expert knowledge
regarding specific government services (Lenk & Klee-Kruse, 2000).

In these face-to-face service encounters, civil servants in the front
offices need to expand their set of skills, moving from being administra-
tors processing standard transactions to advisors providing comprehen-
sive advisory services. Originating in psychology, advisory services'
principle objective is to enable advice-seeking clients to resolve their
problems on their own (Schwartzer & Posse, 1986; Warschburger,
2009) by providing the clients with sufficient decision guidance. In an
advisory service encounter, advisors and clients must each provide in-
formation based on their area of expertise and actively collaborate to-
gether to develop solutions (the advisor's area of expertise) that suit
the client's problems (the client's area of expertise). Thus, advisors
and clients follow a distinct problem-solving process (cf. Giesbrecht,
Schmidt-Rauch, & Schwabe, 2011; Lenk, 1998; Mutzeck, 2008; Schenk
& Schwabe, 2011; Schmidt-Rauch & Nussbaumer, 2011; Simon et al.,
1987) consisting of a fact-finding intelligence phase, a design phase,
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and a choice phase. In the initial intelligence phase (also referred to as
the needs elicitation phase), advisors and clients explore together the cli-
ents' problems and needs in order to create a thorough understanding
of the client's situation. In the subsequent design and choice phases
(the latter also called the solution-finding phase), advisors make suitable
use of available tools and information resources to search for solutions
for each problem and then hand the solutions over to their clients.

A number of researchers have recognized and discussed the skills re-
quired that employees working in public front offices need to provide
true advisory services to citizens (c.f., Giesbrecht et al., 2014; Lenk,
1998, 2002; Lenk & Klee-Kruse, 2000; Lenk & Schuppan, 2011; Schenk
& Schwabe, 2011; Valenduc et al., 2007). Though the descriptions of
the necessary skills has some variation, the research converges with re-
gard to facilitation andmediation skills, which civil servants in the front
offices must be proficient in when providing citizen-centric services.
Specifically, civil servants in the front officesmust possess the necessary
professional and methodological knowledge, as well as the social and
personal skills to (i) guide their clients through a structured problem
process, (ii) suitably apply available tools and information resources
within this process, and (iii) establish and maintain a close relationship
to the clients (Giesbrecht et al., 2015a).

2.3. Why civil servants in the front offices still lack the necessary skills

Different studies show that employees in government front offices
frequently lack thenecessary skills to provide anappropriate level of cit-
izen-centric advisory service (cf. Andersen, 2006; Giesbrecht et al.,
2011; Hielscher & Ochs, 2009; Schenk & Schwabe, 2011). As reported
in Giesbrecht et al. (2015a), civil servants in front offices show distinct
deficiencies in their current work practices: (i) Instead of guiding the
client through a structured process, they merely respond to clients' di-
rect questions. Thereby, they pass the conversational lead to the clients
and have substantially less control about the service encounter and its
outcome; (ii): Civil servants in the front office currently underutilize
available information resources, both paper-based and electronic.
They merely hand over standard information; for example giving out
standardized leaflets or brochures to citizens rather than providing tai-
lored information or explaining procedures to citizens. As a conse-
quence, standardized information resources act as a communication
barrier between civil servants in the front offices and citizens, and
compromising the service quality. In most instances government em-
ployees limit their communications and interactions with citizens to
collecting the specific request at the beginning of the service encounter
and then providing citizens with information on the solution at the end
of the encounter; they rarely interact with the advice- and service-seek-
ing citizen while processing the request and searching for information
on suitable solutions.

Providing citizen-centric advisory services requires government em-
ployees tomaster amultitude of additional skills beyond those required
when working as administrators simply processing transactions. How-
ever, civil servants in the front office are rarely prepared for this more
comprehensive set of tasks. They typically are educated as specialists
and have worked in specialized departments. Their vocational training
primarily focuses on transferring legal knowledge and proficiency in ad-
ministrative processes; developing social skills or citizen-centric work
behaviors is often lacking (Kaiser, 2004; Lenk & Klee-Kruse, 2000). Fur-
thermore, in daily routinework, organizational support to copewith the
extended service tasks is missing (Lenk & Klee-Kruse, 2000; Schenk &
Schwabe, 2011). Training resources are restricted, as time for profes-
sional development training is lacking, funding for qualified instructors
is inadequate (Kaiser, 2004; Lenk & Schuppan, 2011), and instructional
methods such as mentoring, shadowing, or other learning-from-others
approaches are found ill-suited for communicating novelwork practices
(Giesbrecht et al., 2014). Consequently, government employees, when
assigned to serve in front offices, rarely possess the skills necessary for
providing quality advisory services and rarely have the opportunity to
develop them on the job. While research has uncovered and addressed
several educational deficiencies (Kaiser, 2004; Lenk&Klee-Kruse, 2000)
and has also outlined the basic skills which government employees in a
modernized public administration should possess (Hummel & Krcmar,
2003; Leitner, 2006; Schenk & Schwabe, 2011; Schuppan, 2010), few
practical suggestions have been made on how civil servants in the
front office could actually develop these skills.

Public employees are often transferred from their back office work-
places into front offices without any additional training (Lenk &
Klee-Kruse, 2000; Schenk& Schwabe, 2011). As a result, they aremostly
accustomed to back office work practices with structured processing of
specific requests within a particular government department. Thus,
these employees lack expertise in providing effective front office ser-
vices; citizen-centered advising is often less structured and requires
employees to learn andmaster certain communication and interperson-
al skills not required for the well-structured administrative tasks of the
back office. Assuming and “living” a front office service-oriented men-
tality and accepting the role as an advisor to the public is further compli-
cated and undermined by employees' perception of front-office
activities being lower in value and ranking than back office activities
(Weerakkody et al., 2011).

2.4. The role of information artifacts in service provision

For some time, commercial service providers have pioneered the use
of, in particular, mobile information artifacts such as electronic note-
pads, light laptops, and other mobile devices with specialized applica-
tions to assist in providing services and sales (Balasubraman, Peterson,
& Jarvenpaa, 2002; Belardini, 2013; Shankar, Venkatesh, Hofacker, &
Naik, 2010). In information science the concept of an “information arti-
fact” has been introduced as a summary term, which encompasses
“both sources and pieces of information as well as information systems
and other information technology artifacts” (Scholl & Carlson, 2012,
p. 141). The concept accounts for the fact that “information” as a con-
text-dependent entity that provides meaning in the eyes of a beholder
and the technology which carries and contains this information can no
longer sharply be distinguished from each other. For example, an XML
documentmay contain executable code, which is both human-readable
and understandable (providing information about the logics and opera-
tional behaviors) and executable (actually performing operations),
which in turn may give access to and provide information to users in a
run-timeenvironment. In thisway, an information artifact encompasses
modern technology-based carriers and non-static providers of informa-
tion such as web pages, mobile applications, and other electronic vehi-
cles, which provide content and meaning along with their respective
technology instantiations. At the same time, an information artifact is
also represented by traditionalmedia such as printed newspapers, pam-
phlets, and books, although these occur in static and non-malleable in-
stantiations. The definition of an information artifact, hence, is more
inclusive with regards to context and content than the related term of
“information technology artifact” (also referred to as an IT artifact),
which is used in the information systems research literature and em-
phasizes the technology perspective. Furthermore, from a design stand-
point the concept of an information artifact is reflective and supportive
of the specific knowledge and situatedness of work practices and pro-
cesses in the front office.

In sum, the term information artifact “recognizes the fact that infor-
mation in its various forms and formats and its technology instantiation
on the various levels can no longer meaningfully be distinguished”
(Scholl & Carlson, 2012, p. 141; see also Scholl, Eisenberg, Dirks, &
Carlson T.S., 2011). Information artifacts, mobile or stationary, might
have the capacity to effectively assist in government service provision
(Giesbrecht et al., 2014; Schenk & Schwabe, 2011). In particular, the
aforementioned lack of skills on part of government employees when
servicing citizens might be an area where information artifacts can
play an important assistive role (Giesbrecht et al., 2014).
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In this paper, we address these research gaps andwant to showhow
government front offices can transform to offering comprehensive citi-
zen-centric advisory services and more specifically how employees in
government front offices can be instructed and supported to consistent-
ly provide high-quality and comprehensive advisory services.

3. Methodology

Design studies that seek a proof of concept have frequently used ac-
tion research for iteratively improving designs based on feedback from
practice and use (Hevner, March, Park, & Ram, 2004; Peffers et al.,
2007). An action design research approach was also used in this design
study. Sein et al. (2011) describe the individual activities that an action
design research project comprises: (i) problem formulation, (ii) build-
ing, intervention and evaluation, (iii) reflection and learning, and (iv)
formalization of learning. This approach promotes a close partnership
between researchers and practitioners, and it was well suited to our re-
search environment of working in close collaboration with the local
government of a major German city. With our research, we also wanted
to respond to Van de Ven and Johnson's call to “not only enhance the
relevance of research for practice but also contribute significantly to ad-
vancing research knowledge” (Van de Ven & Johnson, 2006, p. 802). Ac-
tion design research (or action research with a design focus) is
frequently applied in e-Government research (cf. Gong & Janssen,
2012; Papas, O'Keefe, & Seltsikas, 2012; Saebø, Flak, & Sein, 2011;
Saebø, Rose, & Skiftenes Flak, 2008). In order to gain deeper insights
into the effects of ICT on work practices in government, researchers fol-
lowing an action design research approach can extend their observa-
tional role within a case study by introducing a specific intervention
and then observing its effects. Thus action design research is an appro-
priate approachwhen the goal of the research is to develop a socio-tech-
nical innovation (i.e., an innovation that has tightly interlinked
technical, human, and organizational aspects) to solve a set of problems.
In our case, we selected themajor German city because the local leader-
ship had already implemented an advanced citizens' advice bureau and
had prioritized continuing to improve the service delivery and design.
Our stages of action design research were as follows:

Problem specification (addressing I.): We discussed the current state
of research knowledge regarding service provision and employees'
qualification in local government front offices (Section 2). We justi-
fied the research question and highlight related gaps in current re-
search. For reviewing the research literature, we followed the basic
methodology by VomBrocke et al. (2009), conducting an exhaustive
literature search while presenting selected citations. We conducted
keyword searches in library databases such as the Electronic Gov-
ernment Reference Library (EGRL) version 11.0, ACMDigital Library,
and Science Direct, and used forward and backward searching for
retrieved papers. Furthermore, we reviewed the issues of e-Gov-
related journals from the past 10 years, including Government Infor-
mation Quarterly, Transformational Government: People, Process
and Policy, Electronic Government, Governance, Electronic Journal
of E-Government, and Public Administration Review, as well as the
proceedings of e-Government-related conferences, namely the e-
Gov track at HICSS conference, dg.o, and IFIP EGOV.
Solution approach (addressing II. building): We then describe our
solution approach of developing an advisory information artifact
supporting changes in front office service provision. We introduce
the main components that our solution approach is based upon:
counseling affordances and service encounter thinkLets (SETs). The
technical development of counseling affordances and SETs have
been discussed in previous publications (Giesbrecht et al., 2015a;
Giesbrecht & Schwabe, 2015). However, in this paper, we view the
design and application of advisory information artifacts from an
organizational perspective. By so doing, we focus on changes in
face-to-face citizen services and theways these changes can be sup-
ported by ICTs and advisory information artifacts.
Findings (addressing II. intervention and evaluation): In collaboration
with the local government of a German city, we implemented our
solution approach, an advisory information artifact supporting the
empowerment of civil servants in the front office in becoming actual
advisors to provide citizen-centric advisory services. We then report
on our evaluation in a within-subject user test with 12 front office
civil servants and 36 citizens. The details of the user test are de-
scribed in the findings section.
Discussion and Conclusion (addressing III. and IV): We then elaborate
on the insights from the evaluation and reflect on the effects and im-
pacts the advisory information artifacts have on transforming front
office services and citizen-centric advising. We go on to highlight
the value of the advisory information artifact's in empowering civil
servants in the front office in practice. We further discuss the contri-
butions of this study to advancing academic knowledge regarding
the subject matter. We finally conclude by outlining the limitations
of our research approach and presenting an outlook on future
research.

4. Solution approach: introducing an advisory information artifact

In a research collaboration with the local government of a major
German city, we developed and implemented the concept of an advisory
information artifact to help their front offices change from providing
government-centric, transaction-oriented processing services to offer-
ing citizen-centric advising. An advisory information artifact provides
civil servants working in front offices with comprehensive on-the-job
support, empowering them to provide citizen-centric advisory services.
With an advisory information artifact, employees in the resource-re-
stricted front office work environment can be given technical and me-
thodical support in order to learn and apply the advisory-related skills
required for providing true advisory services. For this purpose, an advi-
sory information artifact comprises three essential components: first, an
integrated knowledge base, second, “counseling affordances”
(Giesbrecht et al., 2015a), and, third, “service encounter thinkLets”
(Giesbrecht et al., 2015a).

4.1. Integrated knowledge base

An advisory information artifact's first essential component is an
integrated knowledge base. In previous modernization efforts, local
governments extended their citizen service offers, focusing on
communication channels like the Internet or the telephone to stream-
line government-citizen relationships. In doing so, they created com-
prehensive, integrated knowledge bases using ICTs to develop online
self-service portals or to support call center agents to access information
more efficiently (Kubicek & Hagen, 2000; Layne & Lee, 2001; Steinmetz,
2011; Torres et al., 2005). Modern knowledge bases in the public sector
rely on semantic web technologies and service ontologies (Arsovski,
Markoski, Pecev, Petrovaeki, & Lacmanovic, 2014; Law, Taduri, Lau, &
Kesan, 2015; Sanati & Lu, 2012) to support search and retrieval. In
numerous projects, these knowledge bases were developed and contin-
uously maintained and refined, for example, in the context of the
“Behördenrufnummer 115” in Germany or “NYC 311” and “Miami
Call” in the United States (cf. Steinmetz, 2011). An integrated knowl-
edge base is essential to civil servants in the front office; they need to ac-
cess the expertise of a broad array of subject matters when responding
to the plethora of citizens' information and service requests. Therefore
the advisory information artifact has to intelligently integrate the avail-
able comprehensive knowledge bases during face-to-face service en-
counters with citizens.
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4.2. Counseling affordances

The second essential component of the advisory information artifact
is to provide counseling affordances. In our research,we learned that em-
ployees – as non-professional advisors – require supplementary meth-
odological support to apply the necessary advisory-related behaviors.
Affordances describe the action choices an artifact's characteristics pro-
vide to its users, which emerge at the time of interaction (Gibson,
1977; Jones, 2003; Stoffregen, 2003). For example, when using a jug, a
handle suggests to a user to lift it rather than pushing it. Hence,
affordances suggest to users to follow certain methods or to show cer-
tain behaviors. Moreover, users are generally able to perceive an
artifact's affordances without additional cognitive effort (Fayard &
Weeks, 2007; Zillien, 2008). In this manner, counseling affordances are
technical characteristics of an artifact which encourage users (i.e., civil
servants in the front office) to show certain advising behaviors. Differ-
ent studies have shown that artifacts equipped with suitably designed
affordances have a high potential to function as instructional systems
that engage learners in critical thinking and promote learning
(Jonassen, 1999; Jonassen, Carr, & Yueh, 1998; Young, 2003). Thus,
when the integrating artifacts provide corresponding affordances in an
employee's work environment, they have the potential to help starting
experiential learning cycles (Giesbrecht et al., 2014). In a previous pub-
lication (Giesbrecht et al., 2015a), we developed and assessed six key
design principles for equipping information artifacts with counseling
affordances, which are as follows:

First, an advisory information artifact should support establishing a
shared information space (first key design principle) for civil servants
in the front office, creating an open and participatory work environ-
ment. In a shared information space, employees and citizens can collab-
orate as equal partners, each able to locate, access, and utilize the
necessary tools and information resources required (cf. Fig. 4.1).

Second, an advisory information artifact should be built on connected
problem-solving spaces that are linked with distinct process change bumps
(second key design principle), establishing a structured problem-solv-
ing process for front office civil servants. In detail, “problem elicitation”
and “solution finding” spaces should be provided, each containing all
tools and information resources necessary to perform the problem-solv-
ing activity (cf. exemplary instantiation in Fig. 4.2). On the left is the ini-
tial screen shown when beginning a needs analysis. During the needs
analysis activity, the advisor drags icons labeled with predefined gener-
al issues into the empty space. These icons become problem cards that
can be edited or specified more closely by context-dependent help.
The right screen depicts one aspect of a possible solution. In this case,
the location and business hours of a government agency. The distinct
process change bumps can help employees more consciously and
Fig. 4.1. The established shared information space: advisor (right) and citizen (left) in fr
deliberately move through the individual phases of the advisory pro-
cess, helping them to structure their advisory encounters with citizens
more actively.

Third, an advisory information artifact should provide collaboration
materials and corresponding tools using well-known metaphors (third
key design principle), allowing civil servants in the front office to intui-
tively use and integrate tools and information resources into their advi-
sory collaborations. Employees should be encouraged to utilize the
provided tools and information resources at a greater level, while still
maintaining close working relationships with the citizens they are
assisting. In Fig. 4.2, the drawing of a cloud on a blue empty background
on the left screen is provided to encourage users to begin brainstorming
while simultaneously eliciting citizens' problems.

Fourth, an advisory information artifact should enwrap existing tools
and information resources (fourth key design principle), allowing front
office civil servants to apply traditional tools in co-creative work prac-
tices. Employees should be encouraged to demonstrate consistent co-
creative advising behaviors, which help prevent them from reverting
to transaction-oriented work processes and behaviors when using
existing tools and information resources. In Fig. 4.2, the right screen
shows how location-related information, like the address of the em-
ployment office, is integrated in a visualization of advisor-client interac-
tions, represented by a geographical map. In this scenario, the visual
display of information resources encourages employees and citizens to
jointly explore the information.

Fifth, an advisory information artifact should provide contextualized
memory aid (fifth key design principle), allowing civil servants in the
front office to integrate external information resources smoothly and
organically as an advising session occurs. Contextual memory aids en-
compass not only specific facts (for example, the address of a pediatri-
cian), but also closely related pieces of information (for example, the
pediatrician's business hours, or website) that can help employees re-
tain and recall essential information about the topic, such as “no service
on Saturday or Sunday.” Developing contextualized memory aids has
the capacity to encourage employees to integrate additional knowledge
more easily into their advisory exchanges with citizens. As a result, em-
ployees can expand their own subject matter expertise, while at the
same time being supported in applying their expanded expertise to
the service encounter. The white tag cloud feature in Fig. 4.2 shows an
exemplary instantiation of contextualized memory aid: When em-
ployees select a term in the large cloud (containing frequently asked
questions from “new-in-town” citizens), a smaller cloud appears that
contains the top eight related problem statements. For instance, when
choosing “children,” subtopics like “find a school for my child” point
to location-related issues, or “find a pediatrician close by” link to
health-related issues. This additional contextualized information can
ont of the jointly viewed and operated advisory information artifact (on the table).

Image of Fig. 4.1


Fig. 4.2. The problem elicitation space (left) and the solution finding space (right) within an advisory information artifact (exemplary instantiations).
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help employees locate additional related subject matters, and provide
the civil servant with a mechanism to integrate this additional knowl-
edge seamlessly into their unfolding conversation.

Sixth, an advisory information artifact should provide forward aware-
ness, that is, anticipatory information (sixth key design principle),which
allows front office civil servants to sustain open, participative work en-
vironments while working with external information sources. Fig. 4.3
depicts an example of anticipatory information.Whenever the problem
statement of “new in town” citizen is entered into the computer system,
employees are then provided with a colored dot (see lower left corner)
that provides information about the information quality of the solution
(green = good, yellow= medium, red = poor). In general, having an-
ticipatory information can enhance coordination and productivity of the
actors involved in the advisory session (Cadiz, Venolia, Jancke, & Gupta,
2002; Dourish & Bellotti, 1992). For example, the color red can encour-
age employees to take action (in order to prevent providing citizens
with poor information) and re-discuss the issue at hand, for example,
by rephrasing the problem statement.When they are given anticipatory
information employees can guide the problem-solving process more
actively, and foster a participatory work environment that integrates
citizens into their actions, for example by reworking the problem
statement.
4.3. Service encounter thinkLets

Along with the technical support provided by the counseling
affordances, the design-and-evaluate cycles of the development process
revealed that civil servants in the front office need supplementary
support to apply the advisory information artifact appropriately in
their social interactions and exchangeswith advice-seeking citizens. Ac-
cordingly, another key component of the advisory information artifact is
that it provides social behavior guidelines, helping civil servants in the
front office invoke fruitful IS-based collaborations, which best fit the re-
spective problem-solving activity. Based on the concept of thinkLets
(Briggs, De Vreede, Nunamaker, & Tobey, 2001; Briggs, De Vreede, &
Fig. 4.3. Anticipatory information in form of a colored dot (bottom left) informing users
about the solution information quality to expect.
Nunamaker, 2003; De Vreede, Kolfschoten, & Briggs, 2006), the authors
developed the related concept of service encounter thinkLets, used to
provide practitioners with the necessary collaboration-related knowl-
edge. A service encounter thinkLet (SET) provides employees with social
behavior guidelines that inform employees about best practices for col-
laborative problem-solving activities in advisory service encounters.
Thereby, SETs allow civil servants in the front office to acquire or im-
prove their moderation and facilitation skills, eliminating the need for
time- and cost-intensive employee trainings. Fig. 4.4 depicts an exem-
plary SET for the problem-elicitation phase. A SET contains basic ele-
ments such as: (i) an overview of the SET, for example, what goal can
be achievedwhen a specific collaboration pattern is invoked; (ii) details
about how the collaboration pattern can be activated in the form of a
script that gives instructions in how to use available tools; and (iii) de-
cision guidelines that help decidewhich SET to use in what phase of the
advisory process (see Giesbrecht & Schwabe, 2015 for elaborate details
on SETs). The use of SETs can diminish deficiencies found in other qual-
ification methods for service personnel. In contrast to using scripts
when training service personnel (for example, Holman, 2002; Leigh,
1987), SETs provide civil servants in the front officewith a set of co-cre-
ative work practices to draw on, rather than dictating a rigid, pre-struc-
tured advisory process. The “decision guidance” element in each SET
enables the civil servant advisors to decide for themselves when and if
to apply a certain SET in a problem-solving activity. SETs also let the ad-
visor alter the session and advisory process at any time. This helps mit-
igate and prevent any negative effects that arise from using standard
communication scripts in the advisory process.

In summary, by equipping employees' workspaces with counseling
affordances and providing social behavior guidelines in form of service
encounter thinkLets, advisory information artifacts can be created.
These artifacts have a high potential to empower front office civil ser-
vants and raise their skill sets on-the-job, even within the resource-re-
stricted work environments of government front offices. Deploying an
advisory information artifact can enable employees to start acquiring
new skills on the job through experiential learning, and eventually tran-
sition from their roles as administrators to those of skilled advisors. Ad-
visory information artifacts supply effective support for less-trained
service personnel with few (if any) advisory-related qualifications, like
civil servants in the front office. Deploying advisory information arti-
facts in government front offices might be instrumental in overcoming
deficiencies of previously applied learning-from-others qualification
approaches, which have frequently resulted in awide variety of training
outcomes. As proof-of-concept studies have shown (Giesbrecht et al.,
2014), advisory information artifacts can effectively complement train-
ing or qualification measures, such as shadowing or mentoring, with
systematic on-the-job support. In this way, they help establish more
predictable and consistent qualification of front office civil servants
when it comes to providing participatory and problem-oriented adviso-
ry services.

Image of Fig. 4.2
Image of Fig. 4.3


Fig. 4.4. Exemplary service encounter thinkLet for the problem elicitation phase (Giesbrecht & Schwabe, 2015).
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5. Findings

In order to assess and evaluate the efficacy and impact of an advisory
information artifact, we implemented an instantiation in a local govern-
ment front office in amajor German city.We used awithin-subject user
test to assess whether or not, and if so, how, deploying advisory infor-
mation artifacts in a front office affected overall advisory service provi-
sions, employeework practices, and the quality of the services provided.
Before describing the assessment procedure, the evaluation design, the
data collection, and the results, we detail below a description of the case
and the instantiation of the advisory information artifact.

5.1. Case description

For a government front office in amajor German city, the authors de-
veloped an advisory information artifact to support front office civil ser-
vants in providing high-level and citizen-centric advisory services to
“new-in-town” citizens. This group of citizens is typically unfamiliar
with local government services and requirements. When moving into
a new urban environment, these citizens may not know how to add
themselves to the public registry (required in most Europe countries),
enroll their child in school, or dispose of different types of waste. Ac-
cordingly, front office civil servants need to offer comprehensive and in-
dividually tailored advice, rather thanmerely processing the transaction
the citizen came to the office for. The local government front office is not
set-up to provide any other services beyond themere act of registration.
However, while processing registrations, employees were often asked
by citizens to provide additional information about available govern-
ment services.

The instantiation of the advisory information artifact and its essen-
tial individual components was comprised of (i) an integrated knowl-
edge base provided by the local government and supplemented by the
authors, (ii) the counseling affordances, implemented via a 20-inch
All-In-One tablet computer with a touch-screen (cf. Fig. 4.1), and
(iii) service encounter thinkLets provided on paper (one SET per
sheet; cf. Fig. 4.4).

The organizational environment, i.e., a local government's physical
front office, provided additional challenges when implementing the
advisory information artifact. First, providing face-to-face citizen
services is personnel-intensive, which often results in a high number
of part-time employees in the government's physical front offices. As a
result, the time required for employees to learn about, train on and
then use the instantiated advisory information artifact was spread out
over a lengthy period of time. Consequently, the adoption of newwork-
place practices (communicated by the SETs) and the corresponding
supportive IT-means (i.e., the advisory information artifact called
“Citizenexplorer”) was severely hampered, which could result in sub-
stantially lower advisory service quality.

A second challenge was that due to the siloed structure of back of-
fices, the inter-departmental boundaries substantially hampered creat-
ing a knowledge base. At times, it was difficult to provide the necessary
all-encompassing information for relevant business processes discussed
in citizen advisory services, e.g., “from applying until receiving public
benefits. Additionally, the geographically distributed physical front
offices, designed to provide citizen advisory service “close to the citizen”
in their home districts, resulted in an increased need for location-
specific information (e.g., the locations of doctors' offices or schools, or
the services offered by neighborhood associations). As a result,
implementing the advisory information artifact was limited because
doing so required (i) having a knowledge base with both cross-depart-
mental integral and location-specific information, and (ii) suitable re-
trieval support in order for optimal knowledge base use by employees
in face-to-face service encounters.

5.2. Assessment and evaluation design

We assessed and evaluated the effects of introducing the developed
advisory information artifact in front offices in awithin-subject user test
design, where 12 civil servants in the front office (who we refer to as
“advisors”) gave advice to 36 citizens in 84 advisory sessions. The 12 ad-
visors where selected by the management of the local government
among the staff of their front offices. For the participating citizens, we
recruited students from a neighboring city (about 120 km away). This
limited their prior knowledge regarding city-specific administrative is-
sues and processes; the subjects could act equally like new residents.
Furthermore, this also mimics the city government's needs, since

Image of Fig. 4.4


1 Originally, Prahalad andHamel (1990) developed the concept of core competencies in
organizations in the field of management. In the German-speaking world, the work by
Erpenbeck and von Rosenstiel (2007) has beenmost often used to research corresponding
core competencies and their components. Heyse and Erpenbeck (2007) translated their
concept into the KODEX instrument to assess, measure, and diagnose personal
competencies.
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students represent one of the largest groups of new residents. Of 12 ad-
visors in the test, 9 were female and 3weremale. The advisors were be-
tween 19 and 57 years old (mean value 31.3 years) while 22 of the 36
sample citizens were female, and 14 were male. The sample citizens'
ages ranged from 18 and 56 years (mean value 27 years).

For the evaluation, we compared the advisors' conventional and ar-
tifact-supported advisory sessions, and collectedmeasurable and obser-
vational data about the differences. In the conventional advisory
sessions, the advisors gave advice as they would normally do in their
daily work. In the artifact-supported advisory sessions, the advisors
made use of the advisory information artifact. Since we used a within-
subject test design, both treatments were tested with the same sample
group of participants. In detail, each participant (advisor or citizen) ex-
perienced at least one conventional advisory session and one artifact-
supported advisory session to report directly on the perceived differ-
ences. In reporting on the evaluation and results, we refer to “artifact-
supported advisory sessions”when sessions were supported by the ad-
visory information artifact. The other sessions are referred to as “con-
ventional advisory sessions.” The test was designed as follows.

First, each advisor received a refresher course on the basic objectives
of citizen advisory services, establishing an equal state of knowledge
among the advisors. Second, the advisors conducted a conventional ad-
visory session in their normal workplace. Third, in a training episode of
fivehours, the advisors received technical instructions on how to handle
the IT-tool they needed to use for the counseling affordances. They also
were asked to read the service encounter thinkLets for the individual
problem-solving activities and to try them out in role-plays. Fourth,
the advisors conducted three artifact-supported and three conventional
advisory sessions, in alternating order. The sample citizens were
assigned to advisory sessions, to ensure that each of them experienced
both types of advisory session, allowing them to report on the differ-
ences in their experiences. Sincewe followed the action design research
approach, we were able to establish external validity by evaluating the
artifact in a real organizational context.

5.3. Data collection

Datawas collected for the comparison between conventional and ar-
tifact-supported advisory sessions through interviews, questionnaires,
and video recordings. This allowed the researchers to gather both quan-
titative and qualitative data on the behaviors and perceptions of the in-
dividuals involved.

First, all advisory sessions were video recorded. These recordings
were coded and analyzed by two researchers; the advisors' work behav-
iors regarding their advising behaviors were identified and assessed. In
particular, it was assessed how the advisors:

(i) guided the citizens through a structured problem-solving pro-
cess counting the number of times an employee engaged inac-
tions such as: proposing topics and asking questions to steer
the discussion, explaining the advisory process, or applying aux-
iliary means to create a comprehensive advisory process),

(ii) applied available tools and information resources actively and
co-creatively within the individual problem-solving activities
(identifying statements of invitation for participation and mate-
rial-supported explanations from advisors), and

(iii) established and maintained a close relationship with citizens
during service encounters (measuring the percentage of conver-
sation time compared to session time, identifying relationship-
building actions by advisors, such as asking follow-up questions
or showing empathy through active listening, or applying auxil-
iary means to promote equal access to information).

Second, we conducted semi-structured interviews with all partici-
pants to learn about the underlying reasons and motivations for their
behaviors during the advisory sessions. The interview guidelines
consisted of questions about satisfaction with the advisory service, citi-
zens' perceptions regarding how the advisors established co-creative
interactions with them (using the DART model after (Prahalad &
Ramaswamy, 2004b), and the perception of involvement in the value
creation process. These interviews lasted 35 min on average.

Third, advisors and citizens provided quantitative feedback by filling
out a questionnaire. A primary goal of the questionnaire was to assess
the advisors' overall empowerment. We used the measuring tool from
Spreitzer (1995) for psychological empowerment in the workplace
and adapted it to the front-officeworkplace.We alsomeasured the con-
structs of competence (“I have mastered the skills necessary for giving
advice”), self-determination (“I have significant autonomy in determin-
ing how I structure my advisory sessions”),meaning (“The work I do is
meaningful to me”), and impact (“Inmy advisory sessions, I have signif-
icant influence on the citizens”). Furthermore, we used the KODEX1

measuring tool (Heyse & Erpenbeck, 2007), which was created to as-
sess, measure and diagnose employees' work-related skills, including
their professional, methodical, social/communicative, personal, and ac-
tivity/action-oriented skills, in order to measure the additional individ-
ual front-office skills of that these employees need to have in their roles
as advisors. These skills comprise employees' dialog/communication
skills, their media competence (knowledge andmethodical skills to uti-
lize and integrate available information sources), and their systematic-
methodical skills (needed to guide clients through a structured advisory
process). Since the KODEX instrument is fairly comprehensive, here we
focus on the measurements of aforementioned skills. Finally, additional
questionnaire items addressed the participants' perceived service qual-
ity (Yield Shift Theory; (Briggs, Reinig, & Vreede, 2012), for example, “I
am satisfied with the received advisory session”), their perceived relat-
edness (included in the IMImeasuring instrument (intrinsicmotivation
inventory; (Deci & Ryan, 2003; McAuley, Duncan, & Tammen, 1989;
Ryan, 1982; Ryan, Mims, & Koestner, 1983), for example, “I felt close
to the advisor”), and their perceived involvement in the value creation
process, (“I felt myself involved in the creation of the result in the fol-
lowing advisory sessions”). All items in the questionnaire were rated
on a 7-point Likert scale, with 7 as the high score and positive maxi-
mum. The results were further statistically analyzed using Student's t-
test to identify statistically significant differences between the two
treatments, conventional and artifact-supported. Student's t-test offers
a suitable way to help assess the inter-treatment differences. With the
effect size being rather large (we used Cohen's d, which was N0.8),
using a t-test with such a small sample would also be justified.
5.4. General results: empowering civil servants in the front office

Comparing conventional and artifact-supported advisory sessions in
our evaluation revealed that both citizens and advisorswere significant-
ly more satisfied with the new, artifact-supported advisory service.
Citizens rated their satisfaction levels on average at 6.2 in the artifact-
supported sessions, but only 5.5 in the conventional sessions (signifi-
cant difference, two-sided t-test, T(35) = 2.854, p = 0.007). The advi-
sors rated their satisfaction on average at 5.5 in the artifact-supported
sessions, but only 4.4 in the conventional sessions (significant differ-
ence, two-sided t-test, T(11) = 2.564, p = 0.026). Furthermore, the
evaluation revealed that advisory information artifacts can substantially
help empower front office civil servants in developing their advisory-
related skills. The participating advisors themselves, as well as the ad-
vice-seeking citizens, rated the aspects of empowerment present in
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each encounter (competence, self-determination, meaning, and impact
Spreitzer, 1995), significantly higher in the artifact-supported advisory
sessions than in the conventional ones. Fig. 5.1 depicts the summarized
empowerment ratings; we report the detailed results below.

First, the participating citizens assessed the employees'work-related
competence level significantly higher in the artifact-supported advisory
sessions than in the conventional ones (mean level of 6.2 in the artifact-
supported sessions, 5.7 in the conventional sessions; significant differ-
ence, two-sided t-test, T(35) = 2.034, p = 0.05). The citizens empha-
sized that in the artifact-supported sessions, the advisors “could
answer all their questions,” “knew how to apply tools and information
resources,” or, “could always find some solution information.” But the
advisors also perceived themselves as being significantly more compe-
tent when being supported by an advisory information artifact when
providing advice to citizens (mean level 5.8 in the artifact-supported
sessions, 4.9 in the conventional sessions; significant difference, two-
sided t-test, T(11) = 2.224, p = 0.048). The advisors emphasized that
the advisory information artifact supported them in finding and provid-
ing helpful information to resolve the citizens' issues, which enhanced
their subject matter expertise.

Second, the citizens perceived the advisors in the artifact-supported
sessions as substantially more capable of customizing the advisory pro-
cess to their individual needs than following a standard procedure
(mean level 5.8 in the artifact-supported sessions, 5.1 in the conven-
tional sessions; significant difference, two-sided t-test, T(35) = 2.833,
p=0.008). Furthermore, the citizens described that they could “under-
stand the solution better […] how they match their needs” and that “it
was more personalized”. The advisors' feedback confirmed these per-
ceptions; in the artifact-supported sessions they perceived themselves
as being considerably better able to adapt and tailor the advisory pro-
cess (mean level 5.6 in the artifact-supported sessions, 4.6 in the con-
ventional sessions; significant difference, two-sided t-test, T(11) =
2.846, p = 0.016). The advisors also referred to the artifact's explicit
support. One advisor, for instance, noted that, “With the information
from the little lights [the anticipatory information], I could guide the so-
lution discussion much better.”

Third, the citizens perceived that in the artifact-supported advisory
sessions, advisors had considerably more influence in shaping the
lives of the “new-in-town” citizens (mean level 5.2 in artifact-supported
sessions, 4.5 in conventional sessions; significant difference, two-sided
t-test, T(35) = 2.262, p = 0.03). One citizen, for instance, stated, “The
advisor in the first session [the artifact-supported advisory session]
had more [of an] influence on me […] [and] on my next activities.”
The advisors confirmed the citizens' perceptions, rating the impacts of
their ownwork in the artifact-supported sessions as significantly higher
(mean level 5.4 in artifact-supported sessions, but only 4.5 in conven-
tional sessions; significant difference, two-sided t-test, T(11) = 2.267,
p = 0.045). One advisor mentioned, “I believe[d] that in my artifact-
supported sessions, I could reach the citizens better.” And another
Fig. 5.1. The effects of introducing an advisory information arti
advisor stated, “I think that the citizens in artifact-supported sessions
[were] more likely to implement the to-do's that we discussed.”

And fourth, in addition to the advisors' improvedwork-related skills
(as perceived by citizens and advisors alike), the participating citizens
found that the advisors in the artifact-supported advisory sessions had
a considerably higher level of “meaning,” that is, understanding and
meaningfulness of their work (mean level 6.0 in the artifact-supported
sessions, 5.6 in the conventional sessions; significant difference, two-
sided t-test, T(35)=2.162, p=0.037). The advisors also assigned a sig-
nificantly higher level of “meaning” to the advisors' work in artifact-
supported advisory sessions compared to traditional sessions (mean
level 5.8 in the artifact-supported sessions, but only 4.8 in the conven-
tional sessions; significant difference, two-sided t-test, T(11) = 2.634,
p = 0.023).

5.5. Transforming effects of applying advisory information artifacts

While this evaluation revealed that introducing an advisory infor-
mation artifact has the potential to substantially empower civil servants
in the front office and improve advisory services, the data, especially
participants' qualitative feedback and observations, indicate that the ad-
visory information artifact also helped initiate more profound changes
in citizen advisory services.

By introducing an advisory information artifact, the physical envi-
ronment of the face-to-face service encounter changed substantially,
influencing the behaviors of both types of participants. Though they
sat on opposite sides of a desk in the conventional sessions, in the arti-
fact-supported sessions employees and citizens positioned themselves
side-by-side in front of the advisory information artifact (Fig. 4.1 depicts
the physical setup in artifact-supported advisory sessions).When put in
a different workplace environment, citizens and employees began to
change their perceptions about their service encounters: Participating
citizens preferred the artifact-supported sessions and emphasized the
“closer collaboration” and “more direct communication”with the advi-
sors. Nine of twelve citizensmade similar statements regarding artifact-
supported sessions, appreciating being able to “follow the advisor's ac-
tions and comprehend how the solutions was found.” One citizen stat-
ed, “[in the artifact-supported session] I understood the solutions
better […] [and] how they match[ed] my needs.” In contrast, when re-
ferring to the conventional advisory sessions, citizens found these “not
so well structured,” or the solutions were “harder to comprehend” In
this context, citizens perceived themselves as significantly better in-
volved in the problem-solving process during that artifact-supported
sessions (mean level 5.1 in the artifact-supported sessions, 4.2 in the
conventional sessions; significant difference, two-sided t-test,
T(35) = 2.394, p = 0.022). Furthermore, citizens clearly indicated
that they comprehended the results substantially better in artifact-
supported sessions (mean level 5.5 in artifact-supported sessions, 4.6
in conventional sessions; significant difference, two-sided t-test,
fact in front office services on employees' empowerment.

Image of Fig. 5.1
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T(35) = 3.171, p = 0.003). In this context, conversation time between
advisors and citizens increased substantially in artifact-supported advi-
sory sessions compared to conventional sessions (on average, they
talked with each other for 71% of the total advisory session time in the
artifact-supported sessions, in contrast to only 54% in the conventional
sessions).

Being in the changed workplace environment, advisors also began
changing their overall attitude toward front-office work; from the
typical for conventional sessions, “I don't want the client to participate
and to be too close to me,” to “[I] especially like[d] the collaboration
with the citizen,” or even, “it is fun to work with the citizens that
closely.” One employee summarized the benefit of artifact-supported
sessions as, “We [advisor and citizen] could establish a shared under-
standing of the citizen's problems much quicker.” In this context, the
advisors perceived that in artifact-supported sessions they could engage
advice-seeking citizens in the problem-solving process significantly
better (mean level 5.4 in the artifact-supported sessions, 4.4 in the
conventional sessions; two-sided t-test, T(11) = 3.317, p = 0.007).

Our observations also revealed that service encounters between
advisors and citizens changed substantially between conventional and
artifact-supported advisory sessions. While in conventional sessions a
question-answer pattern with predominantly one-way communication
prevailed, in artifact-supported sessions a recognizable problem-
solving process unfolded, including extensive information exchanges.
In this context, both advisors and citizens perceived the advisors to be
significantly better able to control and steer the advisory process in
artifact-supported advisory sessions than in the conventional sessions
(significant difference; cf. advisors' and citizens' self-determination
ratings in 5.4). Furthermore, citizens also expressed their appreciation
of the changed advisory process. A third of the participating 36 citizens
stated that the new advisory process allowed them “to learn new
things” or “be given useful information that they would not have
expected.” The advisors appreciated that the problem-solving process
was made more visible to the citizens and it “showed their work to
the citizens.” One advisor stated, “The citizens could see all the work I
am doing […] therewith, they appreciated my work more.” The
advisors' appreciation of the changed service encounter was also
reflected in their substantially higher ratings in the artifact-supported
advisory sessions for the meaningfulness of their advisory work and
the impact on the citizens (cf. values in 5.4). Finally, 10 of the 12
advisors made statements that in the changed advice-delivery process
of the artifact-supported advisory sessions, citizens were “more active,”
would “understand faster,” and ultimately could “work more
efficiently.”

When analyzing the observations, we found that the advisors sub-
stantially changed their roles and respective behaviors when they
switched from conventional to artifact-supported advisory sessions. In
the conventional advisory sessions the advisors awaited citizens' re-
quests; in the artifact-supported sessions the advisors initiated lively
discussions, mutually exchanging knowledge while actively guiding
the conversations. These observations were also supported by citizens'
feedback; their ratings for the advisors' communication and dialog-re-
lated skills were substantially higher in artifact-supported sessions
(mean level 6.2 in the artifact-supported advisory sessions, 5.7 in the
conventional ones; significant difference, two-sided t-test, T(35) =
2.14, p= 0.04). Furthermore, citizens believed that in artifact-support-
ed sessions, the advisors made more appropriate use of available tools
and information resources (mean level 6.1 in the artifact-supported ad-
visory sessions, but only 5.3 in the conventional sessions; significant dif-
ference, two-sided t-test, T(35) = 3.329, p = 0.002). The advisors
appreciated the support from the advisory information artifact and in
their feedback, they referred to various features that supported the
structuring of the advisory process and the integration of available
tools and information resources. 8 of the 12 participating advisors, for
instance, explicitly noted that the tag cloud feature helped them uncov-
er the citizens' needs more efficiently. Or, 4 of the 12 advisors said that
the anticipatory information provision was the most helpful feature,
supporting active guidance throughout the exchanges.

Finally, the role of citizens also substantially changed between con-
ventional and artifact-supported advisory sessions. In conventional ad-
visory sessions, citizens waited for the advisors to provide them with
answers to previously asked questions. In contrast, in artifact-supported
sessions, the citizen sat side-by-side with the advisor, enabling them to
monitor and access information, and help create the advisory session's
results. Advisors' repeated invitations to participate in the process sup-
ported the citizens in assuming the role of active co-creators (on aver-
age, there were 4 invitations to participate in artifact-supported
sessions, but no invitations in conventional sessions). Indicating her ap-
preciation of the close collaboration with an advisor, one citizen sum-
marized, “I clearly prefer[ed] the supported advisory session. I liked to
be able to participate more […] the advisors integrated me actively in
all steps.”

6. Discussion and implications

The evaluation provides initial evidence that advisory information ar-
tifacts have the capacity to empower public employees working in the
resource-confined front office environments to provide true advisory
services (addressing the research question). With relatively little train-
ing once the advisory information artifact is introduced, front office em-
ployees can almost immediately improve their advisory-related on-the-
job skills and transform into actual advisors. Designing advisory infor-
mation artifacts andmaking them integral parts of employees' work en-
vironments turned out to be a viable complement to existing learning-
from-others qualification measures. The advisory information artifacts
enabled front office civil servants, both newly assigned and long-term,
to acquire the skill sets necessary for working in modern public admin-
istration. This result directly addresses Lenk's (2002), Schenk and
Schwabe's (2011), and Schuppan's (2010) pleas for research and in-
creased academic knowledge on how qualification-related deficiencies
in public service provision can be effectively diminished.

As the results demonstrate, the advisory information artifact not
only supports civil servants in the front office in improving their
professional, methodical, and personal skills (Giesbrecht et al., 2015a;
Giesbrecht & Schwabe, 2015), but it also helps employees reach a
state of actual empowerment (Spreitzer, 1995) in their novel role as ad-
visors. Citizens perceived advisors as significantly more competent and
more trustworthy when giving advice, resulting in improved service
satisfaction. The substantial improvement in employees' perceptions
about themeaningfulness and impact of theirworkmay also strengthen
their intrinsic work motivations. As Wright (2007) and Anderfuhren-
Biget et al. (2010) pointed out, public service motivation is a highly
influential factor when considering public employees' work perfor-
mances. As they becamemore empowered in the workplace, the public
employees began valuing front-office workmore highly, changing from
their traditionally low assessment of it as compared to back office activ-
ities (Weerakkody et al., 2011).

In local government front offices, service practicesmust transform to
meet the increased service-quality expectations of citizens (Accenture,
2005; Schedler & Proeller, 2000) and to implement citizen-centric advi-
sory services (cf. King & Cotterill, 2007; United Nations & Department of
Economic and Social Affairs, 2014; Weerakkody et al., 2011). Our study
clearly shows that deploying an advisory information artifact has the ca-
pacity to promote substantial changes in front office service provisions,
offering more citizen-centric and co-creative advisory services, rather
than mere transaction-oriented processing. This shift helps initiate a
change of the service paradigm.

In the following paragraphs, we discuss how an advisory informa-
tion artifact can support such changes in service provision, employing
the drama metaphor (Grove & Fisk, 1992; Zomerdijk & Voss, 2010)
often used “to understand, describe and communicate about services”
(Zomerdijk & Voss, 2010, p. 68). The basic service delivery process, the
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service provider (i.e., civil servants in the front office), the clients (i.e.,
citizens), back office support (i.e., tools and information resources),
and the physical environment make up the main service components.

6.1. The service delivery process: from government-centric to citizen-centric
service

Providing civil servants in the front office with counseling
affordances and service encounter thinkLets caused the service delivery
process to change substantially. Traditionally, public employees treated
citizens as petitioners and focused on processing pre-defined transac-
tions. They used selected information resources that were provided
based on to government needs. The left side of Fig. 6.1 illustrates the tra-
ditional service encounter with its underlying paradigm. Yet, with the
introduction of the advisory information artifact, civil servants in the
front offices started to provide co-creative advisory services where citi-
zens felt that they were treated as actual clients. Additionally, civil ser-
vants used integrated information resources aligned to citizens' needs.
The right side of Fig. 6.1 illustrates the novel, artifact-supported service
encounter. The concept of affordances turned out to be most suitable to
effectively providing methodical guidance, encouraging employees to
try out novel work practices on-the-job. Employees could see the posi-
tive effects of the service paradigm change and reflect on its benefits,
which eventually led to adopting novel advisory practices. Furthermore,
the predictability of the SET-invoked patterns of collaboration and the
integrated information base provided employees with the support
they needed to confidently and competently transition from adminis-
trator to advisor. Therewith, we showed how advisory information arti-
facts could be designed and applied to effectively support initiating
changes in local governments' service provision strategies to move to-
ward more citizen-centric service delivery as Weerakkody et al. (2008,
2011), King and Cotterill (2007), Davison et al. (2005) or Irani et al.
(2007) had demanded.

6.2. The physical environment: enabling co-creative advisory services

By introducing an advisory information artifact, specifically the
counseling affordances, the physical environment of the service en-
counter substantially changed. The physically-established shared infor-
mation space facilitated building a close work relationship between the
actors, as Heinrich, Kilic, Aschoff, and Schwabe (2014) described. Fur-
thermore, it supported the reduction or even elimination of communi-
cation and information barriers, as Rodden, Rogers, Halloran, and
Taylor (2003) called for. Consequently, after deploying an advisory in-
formation artifact, the changed physical environment encouraged its
users, that is, civil servants in the front office and citizens, to act as co-
creators with the same rights (to access and edit information) and
duties (to participate and contribute actively to reach the advisory
Fig. 6.1. Changes from introducing advisory information artifacts: from
session's objective). This highlights the importance of the physical envi-
ronment in enabling co-creative service encounters, which are precon-
ditions for establishing the citizen-centric services called for by
Weerakkody et al. (2008) or King and Cotterill (2007).

6.3. Civil servants in the front office: from bureaucratic administrators to
skilled advisors

With thehelp of counseling affordances, civil servants in the front of-
fices were enticed to try out novel advisory practices, and start learning
and applying the skills they needed to resolve an advice-seeking
citizen's diverse and complex information needs. Therewith public em-
ployees gradually morphed from back-office bureaucrats into advisors
extending their work practices from previous transaction-oriented ad-
ministrative processing to co-creative advising. Civil servants started
to moderate the problem-solving process and help citizens with their
diverse information needs to successfully cope with the myriad of gov-
ernmental information sources and services. By deploying an advisory
information artifact, we showed how the back-office specialists could
be transformed into generalists who acquired the necessarymethodical
skills and subject-matter knowledge to handle a wide range of citizens'
information and service requests. In this regard, we continued the re-
search of Lenk (2002), Schenk and Schwabe (2011) or Lenk and Klee-
Kruse (2000), and specified how civil servants in the front office could
effectively be empowered to provide citizen-centric services in modern
public administrations. Accordingly, we are convinced that introducing
an advisory information artifact to government front offices can help
promote citizen-centric structures and work practices.

Using ICTs to “make offers” (following the concept of affordances)
andmaking them an integral part of the civil servant in the front office's
work environment turned out to be a suitable means to promote em-
ployees' on-the-job learning and support their changing role in the ser-
vice encounter. More specifically, the combination of counseling
affordances and SETs functions as a scaffolding framework for civil ser-
vants in the front office. This serves the advisor's role as “boundary
spanners” (Schuppan, 2015) between the citizen and the public admin-
istration and offers an alternative approach to the classical, but inappro-
priate “electronic leash” (Hill, Schuppan, & Walter, 2012; Schuppan,
2015) for service workers.

6.4. Citizens: from petitioners to active co-creators

When deploying tailored advisory information artifacts, the service
settings change the way that citizens perceive themselves as clients
rather than petitioners, and become active co-creators of the service
and its outcomes. Citizens' perceptions of government services might
reflect an increase in service quality in the course of taking more re-
sponsibility for the advisory service's product and value (Prahalad &
government-centric processing to citizen-centric advice giving.

Image of Fig. 6.1


Fig. 6.2. Advisory information artifacts in the front office help match front office service
quality and service outcome expectations to those of online services, lifting overall
service quality.
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Ramaswamy, 2004a; Schmidt-Rauch & Nussbaumer, 2011). Under
these conditions, the service encounter can become an entirely positive
experience for the citizens (Prahalad & Ramaswamy, 2004b).

6.5. Back office support: from simple information provision to offering me-
thodical guidance and integrated information resources

In conventional service settings, information resources merely pro-
vide the information necessary for processing pre-defined transactions,
such as car registration or passport extension (cf. Fig. 6.1 on the left).
Furthermore, they rarely provide any additional support, such as how
to apply available information resources methodically during the ser-
vice encounter. Using advisory information artifacts can completely
change the service encounter: First, they can provide integrated infor-
mation resources, bringing together distributed information and ser-
vices from silo-structured back offices. Second, thanks to the
counseling affordances, they can provide methodical guidance on how
to integrate information resources appropriately into service encoun-
ters with citizens to create co-creative interactions. In this way, they
help civil servants in the front office provide the broad subject matter
expertise required. Thus, advisory information artifacts address a prob-
lem that characterizes public administrations: the very high number
and variety of services (Algermissen et al., 2005).

6.6. The ongoing change and the interplay of deliverymodes in government
service provision

The evolution of ICT-based service delivery mechanisms has helped
governments provide an increasing number of informational and trans-
actional services online. These not only provide convenient and high-
quality services to businesses and citizens at locations of their own
choosing, but also reduce the service load in front officeswhile lowering
service provision costs. However, it is worthwhile to note that the ma-
jority of the services that can be provided online are merely simpler
and more structured informational and transactional services. Paying a
tax bill online or looking up the details of a licensing requirement are
cases in point. However, when it comes to more complex, semi-struc-
tured, or unstructured service requests, the front office has remained
the most frequented venue for service delivery. We found that when
utilizing advisory information artifacts for service provision in front of-
fices, the quality of service canmeasurably improve, which also leads to
the perception of improved service quality on the part of businesses and
citizens. Advisory information artifacts prepare government employees
to provide comprehensive services outside and beyond their own im-
mediate area of expertise. Additionally, front-office service provision
has the capacity to match online services in high-quality outcomes
and superior service experiences, potentially also at a lower cost. Posi-
tive side effects may include that front-office work becomes more at-
tractive to employees, and that employees might feel empowered and
more highly valued internally and externally. Finally, the new front-of-
fice service provision model complements the successful online service
model, albeit primarily formore complex and less structured service re-
quests (see Fig. 6.2), lifting overall government service provision to
higher levels of quality and immediacy.

7. Conclusion

In this paper, we address a gap in current research on transforming
government, the face-to-face citizen service encounter. We identified
the qualification of civil servants in the front office as a missing factor
for achieving value co-creation, which represents an essential part of
providing more citizen-centric services. Researchers and practitioners
striving to transform government in general, and its front offices in par-
ticular, are the primary target group of our research. By introducing a
suitably designed advisory information artifact, they can effectively ad-
vocate for transforming front offices in order to offer citizen-centric,
co-creative advisory services as Weerakkody et al. (2008, 2011),
Davison et al. (2005) or Irani et al. (2007) called for. The concept of an
advisory information artifact sheds light on the importance of modera-
tion skills in the public sector. Much more than in the (sales-) oriented
private sector (e.g. Novak, 2009), a public advisor can be viewed as a
process guide in two ways: He provides citizens with guidance on
their complex life situations as an outcome of the advisory session;
and he moderates the advisory process itself toward a good outcome.
Providing an information system based on the notion of counseling
affordances is just one step; the other important aspects are the work
practices that can be trained with thinkLets. In our case (and in contrast
to other research in collaboration engineering (Briggs, Kolfschoten, de
Vreede, Lukosch, & Albrecht, 2013) facilitation affordances and
thinkLets are tightly linked and reinforce one another. Replacing one
of them by less-suited means could lead to them blocking one another.
Thus the most important practical engineering conclusions this paper
opens the door to are carefully designed advisory work-practices.

We hold that two other research streams may also benefit from our
results. First, researchers from collaboration engineering can see how
their research can be extended to the setting of dyads. Traditionally, col-
laboration engineering has targeted larger groups (N5 people) and has
not considered the asymmetric relationships that characterize advisory
service encounters. Second, e-learning researchersmight benefit from a
better understanding of how affordances can be used to advance learn-
ing in the workplace. Specifically, the role of ICT in effectively guiding
learners to improve their work-related skills might be of great interest,
leading to an adoption of the concept of counseling affordances in order
to improve e-learning system designs.

Local governments' managements can benefit from this study's in-
sights and use the concept of an advisory information artifact to promote
service modernization efforts by complementing these with suitable
front-officemeasures. Designers and developers of information systems
used in front offices can adopt the concepts of counseling affordances
and service encounter thinkLets to improve system design, making
them an integral part of managers' modernization efforts. Already, sim-
ply building on the idea of two users sharing a screen (design principle
1)will help tomove the service encounter toward greater collaboration,
particularly if the material is presented using well known metaphors
(design principle 3) and a minimum amount of transparent structure
is provided (design principle 2). This collaboration-enhancing environ-
ment should also seamlessly integrate existing tools and information re-
sources (design principle 4) and reduce the cognitive load through

Image of Fig. 6.2
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contextualizedmemory aid (design principle 5). It should also allow the
advisor to “look ahead” and thus assure that he or she does not appear
incompetent (design principle 6). However, tools are only one part of
the solution. They “offer” facilitation capabilities to the front office em-
ployee. Empowering him to accept this offer with confidence is the
other part. Here the thinkLets concept (implemented as service encoun-
ter thinkLets) proposes suitable work and communication practices. It
provides a scaffold without pressing the advisor and client into a fixed
structure. And it always leaves the advisor in control. This distinguishes
from workflow systems or scripts that are applied in call centers
(Schuppan, 2014). We are confident that the combined concept of an
advisory information artifact can also be applied in other repetitive,
high-public-value advisory services, e.g., for social benefits.

Our study showed that initiating a service paradigm change in the
front offices by introducing advisory information artifacts also points to
certain preconditions required for the artifact to work effectively. First,
public employees need the ability to perceive the affordances that are
provided to them, i.e., the action possibilities, as affordances that need
to be learned (Guski, 1996). Second, for the advisory information
artifact to be most effective, public employees need to develop a basic
service motivation. This includes the willingness to put citizens in the
center of their work and the urge and openness to learn new work
practices, allowing them to leave the traditional role as administrators
and become advisors. Persisting problems that can counteract
implementing these preconditions include that public employees still
often perceive front-office activities as lower in ranking than back-office
activities (Weerakkody et al., 2011). Or, also, an employees' transfer into
a front office position frequently occurs when they are deemed not fit
for back office jobs (Lenk & Klee-Kruse, 2000; Schenk & Schwabe,
2011). Providing an appropriate organizational environment and incen-
tive system is thus a major challenge for responsible leadership. In fu-
ture research, the initial insights on the f job requirements of civil
servants in front offices need be expanded. Studying job profiles for
public service personnel would help deepen the understanding of
citizen-centric service provision and, especially, its most important en-
ablers, that is, the civil servants in the front office. But one-stop govern-
ment should not stop at the employee-level. Public administrations
should rethink their service model and can now transfer more service
offerings from specialists to generalists. Some serviceswill be complete-
ly transferred to a general service desk, somewill be mainly handled by
the citizen advisor while having a specialist as back-up, and some will
only be orchestrated by the advisor and then handled by a specialist
or an automated e-Government service.

The concept of an advisory information artifact builds on the general
concept of affordances (Gibson, 1977; Stoffregen, 2003) and of
thinkLets (Briggs et al., 2001, 2003), and is fitted to a generic problem-
solving process (Simon et al., 1987). Hence, our findings might be gen-
eralizable either to other front-office service encounters in different
agencies and governmental departments, for example, social welfare,
or also private service domains, for example, advisory services in travel
agencies orfinancial advisory services. However, operational design and
instantiation should be adapted to the respective domain in a design-
and-evaluate process for providing the best fit of the advisory informa-
tion artifact.

Like all other research, this study has its limitations. Working with
actual civil servants in the front office in real-world work environments
gave us deep insights but also restricted our possibilities for evaluation.
The introduction of the advisory information artifactwas only evaluated
in a test over six days. Hence, we cannot draw conclusions on the actual
organizational integration and long-term appropriation of the advisory
information artifact. For addressing this limitation, we currently run a
longer-period test in other front offices of the same major German
city. By this undertaking we are collecting additional data, which will
likely deepen our organizational insights on the efficacy of advisory in-
formation artifacts in front-officework environments and their sustain-
able effects on front office service provision.
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