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Abstract
This paper investigates the issue of diffusioreaesh focused on diffusion and adoption modelsirat fevel.

Diffusion theories are aimed at exploring issues hasv, why and with what intensity there are newwedge,
innovations, skills and technological changes sgre@he purpose of this article is to analyse diffasprocesses
and describe inter-firm and intra-firm diffusion @ulifferences between them. In this article thera theoretical review
of IT adoption models at the firm level stated, dadtors that influence IT adoption and diffusion @ach of them.
Most empirical studies are derived from the DOlatyeand the TOE framework, but to achieve bettedenstanding
of the IT adoption phenomenon, it is importatntdmbine more than one theoretical models.

DIFUZNE A ADAPTA CNE MODELY NA PODNIKOVEJ UROVNI

Streszczenie

Prispevok je zamerany na pristupy vo vyskume idiffemeranej na diflzne a adaité modely na podnikovej
arovni. Difazne tedrie sa zameriavaju na skimarkie, re’o a s akou intenzitou su nové poznatky, inovacignosti
a technologické zmeny rozsirované. celdm prispevku je analyzavadifizne procesy a popisamedzifiremn
a vnutrofiremnu difGziu a rozdiely medzi nimi. deutvedeny teoreticky prégd modelov prijimania IT na firemnej arovni
a faktory, ktoré ovplywiju prijatie a difdziu IT v nich. &ina empirickych Stadii je zaloZzena na te6rii DQBanci TOE,
ale pre lepSie porozumenie javom spojenym s pmjdi je nutné kombinovadzne teoretické pristupy.

1. INTRODUCTION

Technology diffuses slowly both across and withdartries resulting in significant lags betweentihge of invention

and the time when a technology is initially usedaicountry. Even when a technology has arrived @ountry, it takes
years and decades before it has diffused to thet pafi having impact on productivity. This leads tes study
why technology diffuses slowly, and what explainsss-country differences in its speed of diffusion.
The effects of innovation on economic developmeeatenfirst systematically studied by Schumpeter §)98@/ho stated
that innovative activities by firms often requirestly and time-consuming processes in order to gaimpetitive
advantages. According to Schumpeter, competitigurirmarily a process of the creation and diffustdmew knowledge
within the economic system under conditions oflriva

2. DIFFUSION PROCESSES

Empirical studies on technology adoption considéopdion units (e.g. countries, cities, or firms) independent.
There is a link between country’s technology adoptpatterns and the country’s characteristics. tBig empirical
approach ignores the possibility of cross-countrteractions in the adoption process. Adopting a dea requires
acquiring knowledge which often comes from inteatt with other entities. It seems more likely te knowledge
transmitted between agents in countries that avsecthan between agents located far apart. Thetiadoiptensity
of a new technology in a country increases whemrhyeaountries have a high adoption level. Innovaigequiring
an individual-optional innovation-decision are getly adopted more rapidly than innovations thae adopted
by an organization. The more persons are involuadaking an innovation-decision, the slower the aftadoption is. [1]

2.1 Inter-firm and intra-firm diffusion

In last few years, research has made great prograssderstanding and modelling the factors thatlleo the first
adoption of IT, so calledhter-firm diffusion. It is the time profile of number of firms usinget technology. If we are
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interested in the benefits generated by a cer&ihnology within an economy, it is important to argland factors that
determine the extent of IT use by adopting firnftgrdfirst adoption, which is calleiohtra-firm diffusion. It is the extent
of IT use or level of IT adoption by individual firs (Battisti et al. 2004, Hollenstein 2004, Teo &ian 2003, Teo and
Pian 2004). Battisti (2000) empirically shows thaéxplaining the overall level of use of new teclugies in an industry,
both factors are important. Their relative impodamliffers over the diffusion time profile. Battisind Stoneman (2003)
have shown that the inter-firm effect is more impot in the early stages and that the intra-firfectfis more relevant in
the latter stages of the whole diffusion proce2s6]

A diffusion literature has tended to separately etodter and intra-firm diffusion, developing distt models.
Exceptions are works of Battisti (2000) and Battstd Stoneman (2003, 2005) which can be consideadg attempts to
bring together the two analyses by proposing a step- approach (linking the decision to adopt arel dbcision to
extensively use a new technology). Most of the tiahiintra-firm literature builds upon the work ofakisfield (1963,
1968) based upon the epidemic learning processieBtan and Battisti (1997) have shown that this @gugr provides
only a partial explanation of the intra-firm prose®ne way forward is to attempt to bring over frha analysis of inter-
firm diffusion some of the recent advances. Tosifgghe inter-firm literature, there is a fundartadrdistinction between
equilibrium and disequilibrium approaches. The silaslisequilibrium approach is the Mansfield epiitemodel, which
identifies diffusion asa process of adjustment to a fixed end poirifarshenas and Stoneman (1993) classify the inter-
firm equilibrium models into three approaches. Théea is thatat a point in time diffusion extends only to theimt
where it is profitable to adopt the new technola@yer time the cost of adoption, or the size afnre, or the distribution
of returns change and the diffusion path is theppea out.”In the three different approaches there are thn&ia drivers
of profitability [9]:

> Rank effects — firms have different characteristiod thus different returns.

» Stock effects — a firm’s adoption impacts (negdyivapon the profitability of further adoption byhers.

> Order effects — returns are determined by positinrtse order of adoption. A firm’s adoption redsdhe returns
to all other non-adopters as they are moved doemther.

A firm’s decision to adopt an innovation may be ivatied by three different mechanisms:
» Rationalism — assumes that innovation adoptionifoysf aims at closing competitive gaps and provigesket
leadership.
» Bandwagon pressure — is a mechanism by which arghons adopt an innovation to imitate either direc
competitors or companies from other strategic gsoup
» Forced choice — assumes that firms may be forcetitpt an innovation by institutional agents, costs or
suppliers. [8]

3. DIFFUSION THEORY MODELS USED AT A FIRM LEVEL

Various models have been developed to model infmvaliffusion. Among them, there are two modelg éxternal
and internal influence models, which have receisedng empirical supporihe external influencenodel assumes that
adoption is driven by information from a sourceeeral to the social system and adoption is rel&tethe number of
individuals in the social system that have yetdopt the innovationThe internal influencenodel assumes that adoption
is driven by communication within social system dhdt the expected number of adopters is relatetieaanumber of
actors that have already adopted as well as théeuaf potential adopters. [8]

There are many theories used in diffusion reseacriterning technology adoption. The most used ibeare the
technology acceptance model (TAM — Davis, 198%oth of planned behaviour (TPB — Ajzen, 1985), iediftheory of
acceptance and use of technology (UTAUT — Venkagesdl. 2003), diffusion of innovations (DOI — Rogel995) and
the TOE framework (Tornatzky and Fleischer, 1990e of the most commonly employed models is thehielogy
Acceptance Model, which explains and predicts dividual’'s acceptance behaviour toward a new teldgyo While this
theory is useful for understanding individual's egtance, it is not suited for investigation of argational-level
acceptance. The adoption decision on a firm legkinerated as a strategic firm-level initiative.

From these theories only DOl and TOE framework aixpadoption process at a firm level. Besides tisemodels
there is alsdnstitutional theoryandlacovou et al. modethich can help to better understand this issue.

3.1 Diffusion of innovations

Roger’s diffusion of innovation theory can be usedtudy individual acceptance of a new technoldmy, it can be
also used to explore the adoption on a firm leBaked on this theory, innovation is influenced hgeipendent variables,
namely:individual characteristics of the organizatiomternal characteristics of organizational struceuand external
characteristics of the organizatidsee Fig.1).
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Individual (leader) characteristics
1. Attitude toward change (+)

Internal characteristics of organizational structure

1. Centralization (-)

2. Complexity (+) \

3. Formalization (-) ORGANIZATIONAL
4. Interconnectedness (+) INNOVATIVENESS
5. Organizational slack (+)

6. Size (+)

External characteristics of the organization
1. Systenopennes (+)

Fig. 1. Variables related to organizational innovativenéssurce: Rogers, 2003)

Based on Diffusion of innovations theory, orgarimat attitude toward change is positively relatem its
innovativenessCentralizationis the “degree to which power and control in ateysare concentrated in the hands of a
relatively few individuals”. Usually the more powisrconcentrated in an organization, the less iatie& the organization
is, so centralization has been found to be nedgtagsociated with innovativeness.

Complexityis the “degree to which an organization’'s membgossess a relatively high level of knowledge and
enterprise”. Complexity is usually measured by thembers’ range of occupational specialties andr thegree of
professionalism expressed by formal training. Higlyree of complexity encourages members of thenargiion to grasp
the value of innovation, but it can complicate #&ohievement of consensus about its implementation.

Formalizationis the “degree to which an organization emphasitesnembers’ following rules and procedures”. The
high degree of formalization inhibits the considiena of innovations by organization members butcemages the
implementation of innovations.

Interconnectedness “is the degree to which the units in a sociatsgn are linked by interpersonal networks”. Nevagle
flow more easily among members of the organizafiitrhas a higher degree of network interconnectss. This variable
is positively related to organization’s innovatiess.

Organizational slacks the ,degree to which uncommitted resourcesaamdlable to an organization®. This variable en
positively related to organizational innovativenesspecially in cases when an innovation is higheost.

The finding that largesize is related to organizational innovativeness migé¢m surprising, given the conventional
business wisdom that smaller companies can be flexible. Nevertheless, the size-to-innovativenedationship holds
across a large number of investigations. (Rog@83p[4]

Low centralization, high complexity, and low fornzation facilitate initiation in the innovation press, but they
make it difficult to implement an innovation (Zakm et al., 1973). Generalization iach of the organizational
structure variables may be related to innovatioroime direction during the initiation phases of thaovation process,
and in the opposite direction during the impleméntaphases” [4]

3.2 TOE framework

Research based on the Innovation Diffusion Themgumes that the adoption decision is undertakeimpoove
operational efficiency (Teo et al., 2003). Howevitre organizational decision to adopt new technplomy be also
influenced by the environment of the organizatiorcustomers, suppliers, other trading partners, @titops, and
government regulations that provide barriers acdritives to technology adoption. [5]

The TOE framework (technology, organization, enmiment) was developed in 1990 by Tornatzky and éfheis It is
very similar to Roger’s diffusion model, but it tkinto account also the aspect of external busieegironment, which
can better explain adoption of innovations. Intearad external characteristics of the organizafrom DOI theory are
identical to the technology and organization conte#ixthe TOE framework. TOE aims at describing ¢hespects of an
enterprise’s context that influence the process which it adopts and implements a technological vation:
technological context, organizational contexidenvironmental contexXsee Fig. 2).
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External task environment Organization
v" Industry «— v Formal and informal
characteristics and linking structures
market structure v/ Communication
v' Technology support \ / processes
infrastructure v’ Size
v' Government Technological v’ Slack
regulation innovation decision
making
Technology
v Availability
v Characteristics

Fig. 2. Technology, organization, and environmeairfework (source: Tomatzky, Fischer, 1990)

Technological contextlescribes both — the internal and external tedyie$ relevant to the firm. It takes into account
available technologies important for the organ@atihat could be useful for increasing productivitgluding existing
processes and equipment (Starbuck, 1976), as wdheaset of available technologies external tofittme (Thompson
1967, Khandwalla 1970, Hage 1980).

Organizational contexis defined in terms of resources available to supfhe acceptance of the innovation. It refers to
descriptive measures such as organization’s siopes managerial structure, and the quality andadbitity of the firm’s
human resources.

Environmental contexepresents the setting in which the organizatiamdoots business. It covers industry, competitors
and dealings with government. [3, 5]

The TOE framework provides a useful analytical fesvork that can be used for studying the adoptiodiftérent IT
innovations. The TOE framework has a solid theosattibasis, consistent empirical support, and theergial of
application to IS innovation domains. The TOE frammek makes Roger’s innovation diffusion theory betable to
explain intra-firm innovation diffusion (Hsu et aR006). To better understand IT adoption decisgmme authors used
TOE framework with combination with other theoriespecially DOI, lacovou et al. model and Instdntl theory.

3.3 Institutional theory

Institutional theory has its economic roots in wisahow known as “old institutionalism”. The “oldstitutionalism”
was developed by Selznick (1949). He looked atdfganization as a structure of rational action, asdan adaptive
organic system which is affected by environmentaspures. As an organization takes on a chara€ti#s own, it
becomes institutionalized, becoming stable andynated within its social environment.

The institutional theory emphasizes that institagiloenvironments are crucial in shaping organiratictructure and
actions (Scott and Christensen 1995, Scott 200ddo/ling to this theory, organizational decisiores ot driven only by
rational goals of efficiency, but also by sociadarultural factors and concerns for legitimacy.titnions operate at
multiple levels, transported by cultures, strucsund routines. According to this theory, firmgdmme more similar due
to isomorphic pressures and pressures for legifinjBemaggio and Powell 1983). It means that firmsgttie same field
tend to become homologous over time, because tiegeyativated by competitive and customer pressiarespy industry
leaders. For example, organization is more likelybé inducted to adopt and use e-commerce by etesomorphic
pressures from competitors, trading partners, ocwste and government rather than making a purebrnatly driven
decision. The institutional theory adds to the emwvinental context of the TOE external pressures;iwimclude pressure
from competitors and trading partners. [3]

3.4 lacovou et al. model
Another model used to study the adoption of inniovat at firm level is model developed by lacouvbale (1995). It

was used to explain the adoption of interorganireti systems. The model is based on three fagierseived benefits of
innovation enterprise readinesandexternal pressurésee Fig. 3).
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Perceived benefits Organizational
readiness
v' Perceived

benefits of v" Financial resource
innovations v"IT resources

Adoption
of
innovation

A

External pressure

v' Competitive pressure
v' Trading partner power

Fig. 3. lacovou et al. model (source: Oliveira, Mas, 2011)

The factomperceived benefitis in the model TOE missing, while theadiness of the organizatios a combination the
technology and organization context of the TOE frauwork. Hence, IT resources is similar to technolegptext and
financial resources is similar to organizationahtext. The external pressure in the lacovou eeldel adds the trading
partners to the external task environment conteitied TOE.

4. CONCLUSIONS

There are few reviews in the literature about twagarison of IT adoption models at the individeadd!, and there are
even fewer at the firm level. This article analysles most used theories and models — Diffusioneochiiology, TOE
framework, Institutional theory and lacovou et aiodel. The DOI found that individual characterisfignternal
characteristics of organizational structure, antermal characteristics of the organization are irtgpd antecedents to
organizational innovativeness. The TOE frameworntdies three aspects of an enterprise's contettihfluence the
process by which it adopts and implements a teclyical innovation: technological context, organizaal context, and
environmental context. The institutional theorysfutates that mimetic, coercive, and normativeitusbnal pressures
existing in an institutionalized environment mayluence the organization’s predisposition towardnitovation. The
analysis of these models takes into account egiditerature and empirical researches.
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