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Abstract—Faced with social
constraints and rising and changing demand for arelfservices,
governments and welfare providers are increasimglying on
innovation to help support and enhance servicesweder, the
evidence reported by several studies indicatesthieatealization of
that potential is not an easy task. Innovations t&n deemed
inherently complex to implement and operate, bezanany of them
involve a combination of technological and orgati@mal renewal
within an environment featuring a diversity of sthklders. Many
public welfare service innovations are markedlyteysc in their
nature, which means that they emerge from, and mdtess, the
complex interplay between political, administrafitechnological,
institutional and legal issues. This paper suggdsis stakeholders
dealing with systemic innovation in welfare sergicaust deal with
ambiguous and incomplete information in circumsgsncof
uncertainty. Employing a literature review methadpl and case
study, this paper identifies, categorizes and dises different
aspects of the uncertainty of systemic innovatiorpublic welfare
services, and argues that uncertainty can be fitassinto eight
categories:  technological uncertainty, market uiagety,
regulatory/institutional  uncertainty, social/pal#i uncertainty,
acceptance/legitimacy uncertainty, managerial uatcgy, timing
uncertainty and consequence uncertainty
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|. INTRODUCTION

and health system capacity Faced with social and health system capacity caims$r

and rising and changing demand for welfare seryices
governments and welfare providers are increasiralyng on
innovation to help support and enhance servicesieer, the
evidence reported by several studies indicates that
realization of that potential is not an easy tagk 3, 4].
Innovations can be deemed inherently complex tdempnt
and operate, because many of them involve a comidinaf
technological and organizational renewal within
environment featuring a diversity of stakeholdeMany
public welfare service innovations are markedlyteysc in
their nature, which means that they emerge frona, st
address, the complex interplay between political,
administrative, technological, institutional, legaid financial
matters [5].

Based on the literature review and the early figdiof the
ongoing innovation project — the Virtu channel; twal
services for elderly people — this paper suggebest
stakeholders dealing with systemic innovation inlfave
services must deal with incomplete and ambiguous
information in circumstances of uncertainty. Insthpaper,
uncertainty is seen as a condition that arises tlwrcomplex
interplay between political, technological, orgaatianal,
psychological and legal issues. It is hypothesittest the

an

HERE is strong agreement that the survival of adevelopment and adoption of systemic innovationvéifare

organization is dependent upon its ability to adoetv
processes and launch new products and servicestirixi
studies consistently find a positive relationshiptvieen
innovation capability and company survival [1]. avations
are typically described in an affirmative light;eth enable
organizations to do things in a new or/and mor&iefit way

services may be hampered due to uncertainty. The
development and adoption of innovation is defined am
information-processing activity and a decision take full
use of an innovation [6]. Developers and adoptefs o
innovation here refers to any stakeholder (eldeésson, care
worker, municipal office-holder, local politiciampmmercial

and produce more desirable goods and services. eHemompany) who aims to develop and use the innovation

innovation can be perceived as a synonym for dgvedmt. In
industry, for example, process innovations canabo@dhed to
improve material use or shorten lead times, wheneathe
service business innovation may manifest itselies service
offerings. Innovation capability has also been rdgd as
important in public organization settings. Bhatta] [and
Parsons [3], for example, have conceived ‘innovatipeech’

This paper has two contributions. First, it draws o
innovation literature to provide a framework witthiah to
identify and classify the various sources of uraiaty around
systemic innovation. Secondly, it develops propas#
addressing the uncertainty in adopting systemiovation in
public welfare services.

The paper is structured as follows: in section& dbncept

as one outcome from the rapid rise of New Publiof uncertainty is defined; section 3 introduces tegoing

Management (NPM) since the late 1980s. AccordingHatta
[2], “governments around the world have been exbtd be
more innovative not only in service delivery, bisain all
facets of policy formulation and development”.

Harri Jalonen. Author is with the Turku University Applied Sciences,
Vesikoskenkatu 1, 32200, Loimaa, Finland (phon&i8+84-9074964; e-mail:
harri.jalonen@turkuamek.fi).

innovation project, known as the Virtu channel, ethserves
as an empirical illustration of systemic innovatisection 4
describes the research design; section 5 presedtdiscusses
the findings of the literature review and the omgpi
innovation project; and finally, in section 6, ctrgions and
implications for further research are drawn.
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Il. KNOWN AND UNKNOWN UNCERTAINTY

Webster's dictionary [7] defines uncertainty astates of
being uncertain. It is a situation which is notextainable or
fixed, as in time of occurrence, number, dimensianslity,
or the like. Although uncertainty has been a poptilame in
organizational studies, there
conceptualization of the concept itself [8]. Galttrd9], for
example, has ironically stated that “a great déainzertainty
exists about the concept of uncertainty”. One & #arliest
definitions of uncertainty in an organizationalteet was put
forward by Frank Knight. In his seminal work, KnitgH.0]

uncertainty are obliged to make interpretationgh@anbasis of
their own knowledge.

Ill.  THE VIRTU CHANNEL AS AN EXAMPLE OF SYSTEMIC
INNOVATION

is no agreement om th Systemic innovation here refers to changes inntegrated

system of social and health care practices, sevyice
technologies and organizations that together fomeva mode

of operation [5]. In this paper, the Virtu chanselves as an
empirical illustration of complex systemic innoati— a new
kind of service model for social media and welldggifor

distinguished between ‘risk’, defined as a meaderabelderly people in the archipelago areas of Finldkidnd and
unknown to which probabilities can be assigned, aristonia. At the heart of the Virtu channel are adyatouch

‘uncertainty’, which are risks to which such probigibs

cannot be assigned. For Galbraith [9], uncertamgans the
gap between the amount of information required ediggm

the task and the amount of information already esssd by
the organization. Galbraith’s definition implies ath
uncertainty can be managed by reducing it or irsingathe
organization’s ability to tolerate it [11, 12]. Usrtainty,

defined as a lack of certainty, refers to the infation

environment where questions can be asked and witeze
answers can be obtained (Brun et al. [13]. Elslj#dd has
incisively called this kind of uncertainty ‘knowmcertainty’.

The dissociation of risk from uncertainty made bwidht

[10], however, suggests that uncertainty also

hanvironment

screen and a small camera, which are connectedetadions

in people’s homes, and a broadband connection, hwhic
functions as a link between elderly people, thewahannel
experts and municipal care workers. The Virtu clehnn
provides several services to elderly people, inolgd
interactive programs produced by educational omgians,
municipalities, voluntary sector organizations emenercial
companies; communication between elderly peoplehezadth
and elderly care personnel; communication betwddarlg
people and their relatives; and communication betwadderly
people themselves. The Virtu channel necessitdtasges in
the municipal service delivery system, in the wogi
of the municipal personnel and in the

manifestations other than just lack of informati@rashers organization of elderly care [17]. The Virtu chahican be
[15], for example, has defined uncertainty as gestawhich deemed systemic innovation because 1) it is founded
the details of situations are ambiguous and compleghange in the supply and demand of service pravis®) it

information is unavailable or inconsistent and peofeel
insecure about their own knowledge or the statenofviedge
in general. In other words, in addition to a la¢kndormation,
uncertainty may arise from multiple meanings foror
interpretations of - the same thing. Due to muitiphd, often,
conflicting interpretations [11], individuals facenknown
uncertainty’ [14]. In contrast with ‘known uncemégy’,

‘unknown uncertainty’ is a situation where increasithe
amount of information is not a solution [16].

This paper uses the concept of uncertainty in tveammngs:
uncertainty may arise both from incomplete inforimatand
from multiple interpretations of information abanhovation.
While some issues related to innovation may be tcoed as
‘known uncertainty’, other issues remain within gghere of
‘unknown uncertainty’. The relationship between thew
technology and the organization’s production cayais an
example of ‘known uncertainty’ in innovation.

technology and its relationship to production cétyads

known even though the factual values remain unclegfsmework for

Usually, however, technological innovation also dives
elements of ‘unknown uncertainty’. That is to sagttit is
impossible to predict all the effects of technobtagi
innovation because these effects are dependentlorowable
actions taken in the future. In contrast to knowrcartainty,
which can be reduced by increasing the amount
information, people around innovation in a stateunknown

requires changes to the organization and the ntaiveof
production, 3) the value it generates has not lypgsrerated
before, and 4) its value creation is based on theperation
between various public and private organizations [5

On the whole, the Virtu channel provides a new iserv
delivery system in which elderly people are notnseerely as
service receivers but also as active participamisdevelopers
of the provision. At best, the Virtu channel alstakles the
birth of a unique virtual community, in which difent actors
(elderly people and their relatives, educationgaaizations,
technical service providers, municipalities, comaorer
companies and voluntary sector organizations) fdiffierent
locations are able to co-operate with one other.

IV. RESEARCHDESIGN
The method used in this paper is a combination of

- ) ! Thesystematic literature review [18] and case studg].[By
uncertainty is known because the key variable ofv ne

performing a systematic literature review, this graiptegrates
existing information and provides a theoreticallyuided
understanding various aspects of
uncertainty of innovation. The role of the casedgtis to
provide real-world examples of how uncertainty nfiests
itself in specific systemic innovation.

The systematic literature review was conducted gusin
Boolean searches in the following databas&Bl Inform

the

eroQuesi EBSCQ Elsevier Science DirecandEmerald The

four databases include a large number of scienfificnals
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that focus on innovation. The search was confiteegeer-
review journals. This choice is in line with thetioaale
behind the systematic literature review methodolotye
accuracy and reliability of the review can be ereahby
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V.FINDINGS AND DISCUSSION

A.Technological Uncertainty in Systemic Innovation
The relationship between technology and innovation

focusing on studies of good quality [18]. The ternflose. A main thrust of innovation research hasised on

‘innovation’ was rated as so important that it hbden
included in the title of an article, and was corngedcto the
term ‘uncertainty’ (or its synonyms ‘complexity’ambiguity,
‘equivocality’, based on Zack [12]) which had bdaanluded
in the abstract of an article) by the Boolean dearperator
‘AND’. The search based on that definition was agridd on
May 2011 and yielded 1,075 articles.

The 1,075 articles were analyzed as follows. Fitkg
abstracts of the articles were read cursorilyhi majority of
the articles where uncertainty (or a synonym ofeutainty)
was mentioned, it was not used to describe ther@atfithe
innovation process but was just a word like anyenth
Eliminating those papers that only mentioned umdety (or
its synonym) of innovation but did not specificalbcus on it
reduced the number of articles to a total of 124the second
phase, the 124 articles were read in full. The $oof this
phase was on an analysis of the articles in termthar
subject area and type of innovation, their theoabti
framework, their methodology, and the uncertairghated to
innovation. The objective of this phase was, ondhe hand,
to ensure that the studies were relevant to thpgser of this
paper, and, on the other hand, to compose an éextelist of
sources of uncertainty in the innovation procesmastioned
in the articles. The articles were labeled withheny factors
of uncertainty as were identified in them. The nemiof
identified uncertainty factors was 18 and
technological uncertainty, technical uncertainty,arket
uncertainty, commercial uncertainty, competitivecemainty,
consumer uncertainty, environmental uncertaintgulaory
uncertainty, legal uncertainty, societal uncertgirpolitical

technology-based innovations. Rogers [6], for exXempas
emphasized that most of the new ideas, the dissgimimnof
which has been analyzed, are technological innorsti The
relationship is so close that the words ‘innovati@nd
‘technology’ are typically used as synonyms. Despiis
promise, ICT has also brought new challenges. AsgBln
[20] has pointed out, technology has a ‘Janus faoglying
both new solutions as well as new problems. Fragrptint of
view of this paper, the dualistic nature of teclwggl can be
seen as a cause that creates uncertainty percéiyeits
adopters. Two causes of technological uncertairey be
found in the reviewed literature, where innovatersounter
technological uncertainty in terms of both product
specificationand production processes [6, 21]. When it comes
to product specification, the innovation’s techhiegsibility,
usefulness, functionality or quality is at leasttiyaunknown
[1, 22, 23]. In addition to product specificaticlechnology
causes uncertainty in respect of production presesbhat is
to say that the organization cannot fully underdttre skills
and knowledge required to succeed in using newntdoly
[24, 25]. It is important to notice that uncertgintlated to
specification of technology and necessary orgaiozak
capabilities are interconnected. As Weick [26] hmag it,
“while technologies always had stochastic everhts, unique
twist in the new technologies is that the uncetias are

included®ermanent rather than transient”.

Without questioning the arguments that the newinésbe
technology is positively correlated to uncertaifty] and that
public sector innovations are by nature incremef28l, it
seems that, based on the findings from the liteeatund the

uncertainty, economic uncertainty, organizationatartainty, Virtu channel project, technology-based innovai®a source
resource uncertainty, decision-making uncertaiatgeptance ©Of uncertainty in the public sector, particularly welfare
uncertainty, task uncertainty, and behavioral uadety. The services. In the Virtu channel, uncertainty ariseg to the
third phase of the analysis consisted of reducimgl afact that municipalities suffer from a lack of knledge

combining the sources of uncertainty. After seveaahbining
and restructuring cycles undertaken with the hdlpmind
mapping and earlier classifications identified ieviewed
literature, the eight-factor classification of urnaéty in
innovation processes was compiled.

The eight factors are:

1) Technological uncertainty

2) Market uncertainty

3) Regulatory/institutional uncertainty

4) Social/political uncertainty,

5) acceptancel/legitimacy uncertainty

6) Managerial uncertainty

7) Timing uncertainty

8) Uncertainty

The factors creating uncertainty in systemic intiovaare
discussed in detail in the next section.

concerning the feasibility and usefulness of virgexrvices in
elderly care. One specific concern within the Victuannel is
the relationship between technology-enabled virselices
and human care. As Coughlin [20] has noted, a &Bfu
concern by ageing services providers and elderbyleeis the
loss of human care as high-technology enables eemate
alternatives. Moreover, while virtual services @ont the
promise of a better future, the exploitation ofttheomise is
difficult because users in municipalities havddixperience
of technology-based care. The Virtu channel -creates
uncertainty because the new knowledge requiremargs
directed not only to one municipality but to theolMhwelfare
service system. The literature review and earlgifigs of the
Virtu channel project support the following profdasi:
Proposition 1: Ambiguity in the specification of the
technology and the lack of knowledge needed to thee
technology create uncertainty, which may hamper the
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development and adoption of systemic innovatiorpimblic
welfare services.

B.Market Uncertainty in Systemic Innovation

The idea of innovation implies that it is inventeshd
implemented in order to meet the needs (real crgpexd) of
the market. The reviewed literature shows that rierket
environment for innovation is also a great source
uncertainty. Uncertainty follows from the needscaétomers,
the actions of competitors, and the prices of stulbisie
commodities [29, 30, 31, 32].

Given the fact that innovations in the public sectoe
typically incremental by their nature, it is reaable to expect
that market-based uncertainty manifests itself edéfitly
compared to the private sector. Instead of real wed-
articulated customer needs, many innovations in pthielic
sector are ‘motivated’ by the need to improve thadpctivity
of public service provision [5]. Therefore, the heior of
competitors and the price development of compapirglucts
and services only play a minor role as a motivdimr
innovation in the public sector. This holds true foe Virtu
channel project as well. One of the main reasongddaunch
was concern about the service provision in a sthteapid

ageing and increasing costs of social and healtte. ca

Although many elderly manage everyday life and hagmod
ageing, they are still a challenging target groupnf the point
of view of new technology. A tough question is wiestthe
virtual services really help old people to embrdwe changes
that come with ageing [33]. Instead of an offerfngm the
service provider, the focus should be on the ne#dghe
elderly people. The true customer value of inn@mrais only
achieved when the virtual services are configuréth she
service wholeness in a way that fulfils the neefi®lderly
people. However, this is not an easy task, espgdak to the
unclear need for virtual services. The revieweérditure,
supported by the early findings of the Virtu chanpmject,
implies that in order to develop virtual servickattare useful
to the elderly people it is important to understéme nature of
growing very old. Following the argument by CougHO0], it
can be argued that businesses who seek to comfigrciaw

interests must address and balance multiple clygken
introduced by new technologies. This means, amahgro
things, that instead of just developing virtual véees for
enlightened and autonomous customers who are abteke
intentional and smart choices between differerdra#tives,
developers of virtual services must also take agtofielderly
people who are not used to new technology duesabdlity or
lack of experience. This leads to the second piitpns

Proposition 2:Unclear customer needs and a heterogeneo
the

clientele create uncertainty, which may hamper
development and adoption of systemic innovatiorpirblic
welfare services.

2517-9411
No:1, 2012

C. Regulatory/Institutional Uncertainty in Systemic
Innovation

Paradoxically, regulations and institutions play otw
opposing roles in innovation processes. On thehamg, they
can be used to facilitate innovation efforts by usdg
uncertainty around innovation [34, 35]. Intelledtyaoperty
Orights thatsupport and promote the fair and equitable sharing
of benefits that arise from the development of aeqi
innovation are an example of facilitative regulatioBn the
other hand, regulations and institutional arranggmenay
turn out to be obstacles and become a source @riaiaty.
Ensuring thatthe innovation does not pose a threat to the
citizens or society as a whole may result in sl@vafopment
and adoption of the innovatior{36], for example, have
pointed out that theomplexity of institutional arrangements
may block the dissemination of innovation and c@ist
change. Similarly, [37] has found that instabilitin
government funding of innovation can lead to weaknie the
innovation network.

Basically, the above holds true in public welfasvice
innovations. In the Virtu channel there are at tetgo
regulatory and institutional issues that shouldaberoached
from the standpoint of uncertainty. First, giveattthe goal of
the Virtu channel is to become a new kind of serggstem, it
implicitly challenges existing working practices thin the
interface between public and private. Regulationsd a
institutional arrangements are needed in ordemufpart the
co-operation between municipalities, firms and ttérd
sector. However, these arrangements can also beraesof
uncertainty. This is especially the case when, dgample,
regulations fail to guarantee firms’ innovation att. Since
the Virtu channel is in its early development phase no
clear markets exist yet, the technology develofings may
be reluctant to ‘put their cards on the table’ liey are
uncertain about whether their innovation effortsll wie
secured by regulations. Adapting Foster [35], theult may
be a ‘system failure’, by which he refers to thetitutional
structure that either obstructs or cannot facditetnovation.
Following Foster’s [35] argument further, it can baimed

.that measures to promote innovation can be chatignand

HYeate uncertainty because they “require an uratedsig of
emergent industries that a public sector admirtmtnaay not
have”.

Second, in addition to uncertainty felt by firmegulations
may also cause uncertainty for municipalities whtegy plan
the adoption of technology-based service innovation
elderly care. ‘Information steering’ - an activithat is an
integral part of the implementation of public pglie is an
illustrative example. Information steering dealshathe right,
based on a position or expertise, of a steerer éerginistry)
t6 aim at influencing the behaviour of a steerafgey. a
municipality). The implicit assumption is that them of
information steering is not only to steer and ocointthe
operations of municipalities and other local-leaetors but
also to promote and support the independent denedap of
the local-level actors [38, 39]. However, besides good
intentions, information steering has its downsidéormation
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steering as a form of activity has been regardedgasvocal
with detrimental practical implications. An exampdé the
equivocality of information steering is inconsidtguidelines
concerning the number of employees in elderly cém.the
one hand, the equivocality arises due to the corérihe
guidelines and, on the other hand, due to intesficets made
within  municipalities. Despite the
equivocality, what is more important in the contest
systemic innovation, such as the Virtu channethesresult —
i.e. the uncertainty regarding what is allowed ardht is not.
Therefore, the third proposition states that:

Proposition 3: The equivocality of regulatory and
institutional arrangements creates uncertainty, ctvhimay
hamper the development and adoption of systemicviation
in public welfare services.

D.Social/Political Uncertainty in Systemic Innovation

There is strong agreement that innovations do notioin
isolation but are developed and disseminated ierfiates
between different stakeholders [6, 40, 41]. Intéoacplays a
crucial role, particularly in systemic innovationhich refers
to development activities that involve a changemaltiple
interdependent components [42]. Interaction is iregufor
both developing new ideas and implementing thermes
practices. Thus it is not surprising that a growmgnber of
welfare services are nowadays provided by co-operat
between the public and private sectors. The aiemtss of
co-operation is the result of a logic that argubat tthe
innovation challenges in welfare services are sbiNmy
combining the complementary and substitutive cdiiaisi
possessed by different organizations.

Without questioning the promises related to intéoag it is
important to note that interaction is also a sigaifit source of
uncertainty. This is because interaction is a psaghereby
the diversity of political interests among stakeleos is
revealed. In other words, with interaction, theitiedl aspects
of innovation become visible. Paradoxically, in lsag to
reduce uncertainty, the stakeholders engage iniaethips
with each other that in and of themselves lead dfitigal
uncertainties [43]. The Virtu channel project is exception.
Although the project is in its embryo state, thare several
political issues that may create a conflict of iegt and
increase uncertainty around virtual services. A iwmm theme
is that they arise from complex changes in thetioriahips
between municipalities, service providers, techgglo
developers and customers with their own interasis fwhich
new patterns of interaction emerge [44, 45]. Thdifigs from
the Virtu channel project are consistent with thdier studies
that have stressed that innovation has the potdotidisrupt
power structures and work routines within an orgation [29,
46, and 47]. While the definition of innovation adion as an
information-processing activity [6] implies that ai&ons
around innovation can be improved with better infation, it
should be noted that with
judgments [48], which, in turn, may lead to unexpdc
behavior. The role of political judgments is espégi
significant in welfare service innovations that ibglly take

place in mixed-sector co-operation. While co-operat
increases the innovation potential in welfare smyj it also
creates complicated organizational interlacingshvgiblitical

interest conflicts, which, in turn, may lead toitaation where
this innovation potential remains unrealized [49jis leads to
the fourth proposition:

root cause ofeth Proposition 4:Interaction between different stakeholders

reveals their political interests, which, if conflng with each
other, increase the wuncertainty and may hamper
development and adoption of innovation in publiclfare
services.

E.Legitimacy/Acceptance Uncertainty in Systemic
Innovation

In addition to interaction challenges, the devetspef
innovation should be interested in their acceptamacel
legitimacy [25]. On the basis of the reviewed Btteire, the
legitimacy of innovation can be divided into twotegories:
cognitive and socio-political legitimacy [50]. Cadtive
legitimacy refers to the knowledge base that isleden using
innovation, whereas social-political legitimacyreda for the
congruence of the individual's values with the erigation’s
norms and culture. Innovation loses its cognitegitimacy if
it contradicts the knowledge and experience posselyg the
potential user. Innovation's social-political légiacy is at
risk if individuals feel that an innovation is intsistent with
their ‘world views’ or organization’s norms.

The findings from the literature suggest that itukdb be
fruitful to address the Virtu channel from the stpaint of
legitimacy. Following the eloquent question posgdLiatour
[51] in Moensted [52], one can ask what ultimatelgitimates
the innovation: is it that people will be convincedce the
innovation [the Virtu channel] works, or is it thahe
innovation [the Virtu channel] will work when alé relevant
people are convinced? In the Virtu channel projecteems
that virtual services are not developed on thesba$iwell
identified customer needs but more on the basisthef
interests of educational organizations and tectgylo
providers. Information gained by participatory otvsg¢ion
suggests that the legitimacy of the virtual sewioe elderly
care is not self-evident. A little pointedly, tedhogy-based
services represent a threat for individuals (iaecworkers;
customers) and collectives (i.e. profession-basetbrest
groups). This finding is consistent with argumestated by
Coughlin [20], who has found several technology agding
trade-offs, of which two are especially relevanthe context
of the legitimacy of virtual services such as thigw/channel.
The first trade-off is functionality versus complgx With
increased functionality comes increased complemtyich, in
turn, reduces the capacity of many old people tdetstand
the working of the system. The more complex théesyqe.qg.
the Virtu channel), the more likely it contraditte cognitive
capabilities of the elderly people. The seconderaff relates

innovation comes politicao high-tech versus high-touch. At the heart of thade-off is

the fact that although technology offers great pid for
improving the lives of elderly and those who carethem, it
profoundly changes the way we live. For example, fidct

the
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that high-technology enables remote care alterestraises
the fundamental question of whether everything teat
technologically possible is humanly desirable. Gopently,
‘high-tech’ innovation (e.g. the Virtu channel) mayduce
contradiction between technologically possible #rel ‘world
views’ of the elderly and their carers. In doing e result
may be uncertainty as to whether the innovationukhde
accepted or rejected. As Bhatta [2] has noted, is8& in
innovation is that organizations attempting it cbubse
legitimacy”. Thus the fifth proposition states that

Proposition 5: If innovation contradicts with the
individuals’ cognitive capabilities, their basiclwes or the
organization’s norms, the result is legitimacy/qteece
uncertainty, which may hamper the development aloghtion
of innovation in public welfare services.

F. Managerial Uncertainty in Systemic Innovation

Defining innovation as ‘novelty in action’ includése idea
that innovation is a change [53, 54] or transforomet
process [55] that challenges rational managemenielad35,
56]. The reviewed literature concurs that innovatiequires
intuition — the novel insight into problems thatedonot
directly result from a rational and structured thlouprocess.
Innovation involves incremental or radical discantty with
the past. In doing so, innovation always functiassa certain
kind of disruptive behavior within an organizatio8ince
innovation refers to
unconventionally, and to experimenting and impletimgn
new ideas, it is understandable that innovatianpsocess that
implicitly implies risk and the possibility of faite. The
reviewed literature shows that the risk inhereninimovation
and the possibility of failure are the most impottéactors in
creating uncertainty in the managing of
Uncertainty arises from a lack of knowledge regagdthe
effectiveness of management activities that mayused to
support innovation behavior in risky situations weha fear of
failure exists.

Risk-avoiding and fear of failure play a remarkatiée in
innovation processes in public organizations [24]B, They
encourage people towards playing safe. At its waingt result
is a behavior of doing nothing. Early findings frahe Virtu
channel project indicate that this kind of behavsoa distinct
option. The logic of playing safe is understandablace the
usefulness of the Virtu channel cannot be knownriarip
municipalities may be motivated to postpone theptida of
virtual services. In other words, they bid to avaitcertainty
related to the consequences of innovation. Whibepting the
notion presented by Ortt and Smits [25] that “inatbon is not
matter of optimizing, but a process of trial andogy, the
evidence suggests that it is much easier said thare.
Furthermore, there is another source of manageniertainty
around innovation: the complexity of innovation esdted in
inter-organizational contexts. Mitleton-Kelly [57],for
example, have pointed out that rethinking existimgms of
behavior and ways of working has emerged from autéon
between different actors, which, in turn, has meéambving
into a zone of discomfort and uncertainty”.

Uncertainty related to appropriate management igexct
can also be indentified in the Virtu channel proj@here are
no clearly defined answers to questions such ag he of
enabling practices can be used in supporting int@/action
in complex interaction between technology providers
municipalities, educational organizations and other
stakeholders? It seems that the adoption of inmmvais
fundamentally an emergent process that is highpeddent
on complex interaction in local situations [49]. &mence
results from the process whereby each agent ielttegly care
domain (i.e. municipal office-holders, local pdliins, care
workers, clients, and other stakeholders) is couatiy
deciding which other agent it will engage with, amthat
information and other resources it will exchangehwthem
[58]. It is the complex interaction between thedwation, the
intended adopter(s) and a particular context theaerdhines
the adoption of virtual services in elderly car8][5This leads
to the conclusion that innovation management in mem
welfare systems is “somewhat of a black art” [@4sed on
the literature review and early findings of the tWichannel
project, the following proposition is presented:

Proposition 6:Managerial uncertainty in innovation due to
fear of failure and risk-avoiding behavior, and doeomplex
interaction between different stakeholders, may pemthe
development and adoption of innovation in publiclfare
services.

thinking both differently and

G. Timing Uncertainty in Systemic Innovation

The timing of action has become a crucial element i
contemporary organizations. Macdonald and Jiar{bdg, for
example, have emphasized the fact that, due tot-Ehed
product life cycles, the speed-to-market has becarstical

innovationsuccess factor for organizations. Jalonen and Lviah{62],

in turn, have demanded predictive business — a gament
perspective by which they refer to the early recogm of
business opportunities and threats and to agiletioeato
changes in the organizational environment. Timals® an
implicit element of the definition of innovationndovation
refers to new implemented ideas. As noted befbeenbvelty
of innovation depends on the context. This meaasah idea,
practice or object seen as novel at some pointiargbme
place may fail to be accorded the status of innoxadt some
other time and in some other place. Despite thgstibity of
such novelty, however, the innovation literatureagas that
timing is a crucial driver for successful innovatif6l, 63,
64].

The classical dilemma is to innovate early, buttonotearly
[61]. The innovation literature describes two kinafstime-
related uncertainties that are useful in the cdraéshis paper.
The first orelates to the fact that knowledge iases as time
passes. In other words, the earlier the entry, thare
uncertainty there is [61]. The early stages of itheovation
process are uncertain due to the “high perceivadhliity
and low perceived analyzability" of the tasks iresfion [30].
As the process progresses and more information agdem
available, variability will decrease and analyzailwill
increase [30]. Secondly, time-related uncertaieterls itself

28



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:6, No:1, 2012

in the later phases of an innovation project. Gitsb@nd
Littler [29] and Gales and Mansour-Cole [8], foraexple,
have found that uncertainty may persist or evemeise as
innovation projects progress. That is to say thdiilev
uncertainty may be high in the early phases ofremovation
project, uncertainty is unproblematic because anlymited

number of individuals are involved in resolving arainty in
the early phases of an innovation project. As arowation
project progress and reaches full-scale productiomwre
individuals are involved, which, in turn, createbset
uncertainty that Gales and Mansour-Cole [8] cadbypematic.

The findings from the Virtu channel projects arealal with

other studies. Timing is also critical in the Virthannel,
albeit not an easy task. The evidence from theuMittannel
project suggests that since the project is in drdyestage, the
stakeholders lack information regarding, for exampthe
short and long-term consequences of virtual
compared to the traditional service delivery model.other

words, they feel uncertainty due to the high pewei
variability and low perceived analyzability of ttesks needed
to conduct the project. As noted, the Virtu charpreject is in

progress, which means that it is not possible t@igoally

study any time-related uncertainty that may appealater

stages of the innovation process. However, intelijiv and

also by exploiting findings from other studies [&],can be
supposed that in complex welfare innovations — saghhe
Virtu channel — that take place in fluid multidsttolder
environments, the perceived uncertainty may paraddy

increase as the process progresses. One specmabfdime-

related uncertainty follows from the nature of rnuipalities.

Compared to private organizations, municipalities euch

more likely to experience direct political interfece in
operating decisions. This could probably be thesdasthe
Virtu channel project as well. One can imagine, dgample,
that the adoption of virtual services in elderlyrecais

dependent on the political atmosphere of the (Josatiety. If

the atmosphere is against technology-based seyvitds

likely that citizens and other stakeholders in deratic

societies use their right of appeal and other nreasin order
to hinder or at least postpone the adoption ofwation. Thus
a kind of ‘slowness’ in innovation adoption in thpblic

sector can be seen as “a price of democracy”.

In summary, while in the early stages of the intiova
process, uncertainty is based on a lack of infaonatn the
later stages, where more individuals are involuetertainty
is a result of ambiguity in the information. Thered, the
seventh proposition states:

Proposition 7:Timing uncertainty manifested in the form of

“lack of information” or “ambiguity of information"may
hamper the development and adoption of innovatiopublic
welfare services.

H. Consequence Uncertainty in Systemic Innovation

Innovation, by definition, is an information-cergdr
process in which the potential adopter collecterimiation on
the innovation’s benefits and disadvantages befoaking a
decision on adoption or rejection [6]. The reviewierature

concurs that the adoption of new ideas is difficalten when
they are apparently useful, and becomes even nitfreutt

when the consequences of innovation are unknowspie
the perceived usefulness of innovations, they ateatways
supported because the processes and outcomes
unpredictable. Researchers acknowledge that thptiadoof
an innovation may be hindered by the uncertaintitsoghort
and long-term consequences [34, 35, 55, 65]. Befdoption,
it should be ascertained as well as possible whethrot the
innovation is a better solution to existing probtethan the
old practices or other new ideas. The potentiaptets have
to have essential information about the innovatioorder to
diminish the uncertainty. This, however, contraglitte ‘true
nature’ of innovation — i.e. the potential valuentaned in
innovation does or does not materialize in the rijtawhich
entails uncertainty because knowing the future lisags

sesvicencomplete. In other words, the consequences abviation

can only be known retrospectively.

Despite the positive connotations associated whb t
concept of ‘innovation’, however, it is argued tlataddition
to direct, intended and desirable consequencegvation
may have indirect, unintended and undesirable cpesees
[6, 66]. Consequences are direct when they trigger
immediate response to an innovation, whereas icidire
consequences are the second-order results of direct
consequences. Desirable consequences refer tadinalcand
undesirable ones to the dysfunctional effects ofnaovation
within a social system. Anticipated consequences the
intended and recognized effects of an innovatiomijleny
unanticipated consequences refer to its unintended
unrecognized effects.

A publicly expressed objective of the Virtu chanigelthe
delivery of care services from a distance to eldgatients
living at home. In addition that, the Virtu chanren be
viewed from the standpoint of service productivithe logic
is that the productivity of welfare services caniimproved
either by producing more outputs of better quadityhe same
cost or by producing the same number of the sanaéityat
less cost [67]. The Virtu channel, like many othelecare
systems, involves a range of services, includingual
visiting, reminder systems, home security and $oaiarm
systems, with the overall aim of avoiding expensive
hospitalization and aiding ageing in one place .[@8Je Virtu
channel's intended and desirable consequences Idierlye
people include an increase in the sense of safetybetter
interaction between elderly people and their frienahd
relatives.

Nevertheless, there are also several indirecttenied and
undesirable consequences of the Virtu channel iddified.
A negative complexity externality may be mentioresl a
potential example of the indirect consequences obraplex
systemic innovation such as the Virtu channel. Thisecause
systemic innovation requires co-operation betwéenpublic,
private and voluntary sectors, which, in turn, teeaa
complex service bundle that includes the perpenslelty
arising from the interaction and connectivity oérlents in a
given innovative context [35, 45, 57]. Uncertaingxists

are
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because the connectivity of elements and perpetaatlty

should be noted that these propositions are naspathble.

makes prediction of the consequences of the infmvat The classification of the uncertainty factors ofstgynic

impossible. This means that, in addition to planoattomes,
detrimental side-effects of the innovation may etisit might
paradoxically become obstacles to renewal.
Coughlin [20], it can be suggested that if thingskadly, a
loss of privacy, equity and dignity for the eldepggople may
emerge as undesirable and unintended consequeinziesial
services.

Overall, advance evaluation of the consequencesrof
innovation such as the Virtu channel is difficuéidause of the
characteristics of the services, such as the iittditg of the
outputs and the strong role of clients in the patidun process.
Laihonen & Lonngvist [61], for example, have stexbghat
both the inputs and the outputs of service oparatigpically
have intangible elements. Furthermore, it has la@gued that
in many cases, the real effects of service intdigaa can
only be defined based on their long-term effectesm In
addition, the purpose of welfare services is toréase the
well-being of the citizens instead of producing retamy value
based on the quantity of output sold.

It is also important to notice that there may bdirect and
unanticipated, yet also positive, consequencesmdvation.
Innovation may have long-ranging intangible outcemi¢ is
reported that virtual services can, for examplesilifate
remote communication and relationships with peapét are
important in the care of the elderly in their horeexd for
social interactions [70, 71]. At best, this may amage
elderly people to stay longer in their homes. It aso
important to notice that a consequence of an inthavas
typically subjectively evaluated by each clientreiation to
their expectations based on earlier experiencesjniage of
the service provider and many other intangible diec{69].
Based on the literature review and early findingshe Virtu
channel project, the following proposition is pnetsel:

Proposition 8: Possible indirect, undesirable

Adaptingmerges from

innovation into eight separate categories may hesidered
contrived. This is because, by definition, systemimvation
the complex interplay between various
elements. The interdependencies between the uimtgrta
factors are implicitly derived from the very natuoé the
systemic innovation. Just as an example, the usiogyt
regarding the legitimacy and acceptance of an iation
within welfare service providers is highly dependemn its
perceived usefulness for their customers, whichtuim, is
dependent on the providers’ understanding of thestomers’
needs. Furthermore, it should be noted that thatioelship
between uncertainty and development and adoption
innovation is not straightforward. One cannot cadel that
when there are conflicting interests (social/pcditi
uncertainty) in respect of any given innovatior, éxample,
the result would always be a rejection of the iratmn in
guestion. Instead of setting up causal relatiorsshifhe
propositions made here are more conditional inneatiorcing
one to pay attention to important matters. It stiooé also
emphasized that this paper has addressed uncgrtamt
detrimental for systemic innovation. Intuitively inking,
connecting uncertainty with inconvenience is uniderdable.
Nevertheless, what is important to notice is thatie context
of innovation, uncertainty has two faces. On the tmand,
uncertainty is a state that causes dissatisfactiotinin
organizations. The reason for that is obvious:\iidtials and
organizations simply feel dissatisfaction becaumssy tdo not
know how to proceed in an uncertain situation. &a dother
hand, uncertainty also has positive implicationsfioovation.
Hanft and Korper [48], for example, have arguedt tha
uncertainty may actually improve decisions arountbiation
because it can help to achieve agreement when &hone
differences in fact and values might otherwise lead

of

andintransigence”. Foster [35] goes along the same, lgeeing

unintended consequences create uncertainty, whie@y nuncertainty as a necessary condition of innovatiaster [35]

hamper the development and adoption of systemicviation
in public welfare services.

VI.

Employing a literature review methodology and csisgly,
this paper has identified, categorized and discusk#erent
aspects of the uncertainty of systemic innovationpublic
welfare services. Uncertainty may have two formgiown
uncertainty’ (i.e. lack of information) and ‘unknaw
uncertainty’ (i.e. multiple interpretations). Thimper argues
that uncertainty can be classified into eight caties:
technological uncertainty, market
regulatory/institutional uncertainty, social/pati
uncertainty, acceptance/legitimacy uncertainty, agenial
uncertainty, timing uncertainty and consequencestamty.

Different manifestations of uncertainty have beiekdd to
the adoption of innovation in the form of eight positions.
Although the propositions are based on the liteeateview
and early findings from the ongoing innovation puaij it

CONCLUSIONS

uncertainty

admits that in a state of uncertainty, people Hdifferent and
often conflicting beliefs that can result in manistakes and
errors. However, mistakes and errors are cruciehlbge they
can be eliminated and replaced by better belieésprocess of
competitive selection. Thus “errors and mistakesrat a bad
thing; they are a necessary part of the procedsgenaerates
economic growth” [35].

From a practical point of view, this paper helpsdentify
some of the possible blocks to systemic innovatiopublic
welfare services. As an example, this paper empbssihe
various, often conflicting, stakeholders’ interestdich may
disrupt power structures and work routines withielfare
services. In order to capitalize on the potentfainaovation,
this paper proposes that specific championing r¢deg. the
organizational maverick, the network facilitator,het
transformational leader and the organizational dniffin
innovation might be established [72] with the aini o
preventing escalating conflicts of interest turnirigto
organizational inertia. Furthermore, in line withetwork by
Weick [73] March [74], Zack [12] and Brun et al.3]1among

30



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:6, No:1, 2012

others, this paper suggests that there are diffékaowledge

problems’

around innovation. ‘Known uncertainty’ of

innovation can best be reduced by acquiring inféionaand
exploiting existing knowledge, while ‘unknown untanty’
around innovation can be addressed by acquirireypretive
knowledge and exploring new knowledge.

This paper alsgrovides information for policy makers. It
suggests, for example, that systemic innovation rbay
fostered by reducing uncertainty in relation to th?m
regulatory/institutional environment of the innaeat In
practice, this requires at least two things torbplace. On the
one hand, governments should assure innovatives fittmat
their efforts will be guaranteed, and, on the othand,
governments should provide municipalities with obea
guidance about how certain technologies may be us¢de
care of the elderly.

From a scientific

point of view, increasing the

understanding of uncertainty in innovation mightrhzes
eventually also provide new insight into notionsasated
with successful innovation. Since this paper hadressed
‘uncertainty’ as negative, or at least problematioyr
innovation adoption, it would be interesting to decon the
positive effects of uncertainty in innovation irtdte research.
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