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ABSTRACT
Advances in information communication technology (ICT) has
seen many hotels invest huge sums of money in ICTs to
enhance their performance. However, this has never been the
case for most hotels in economically developing countries due
to poor ICT implementation. This study sought to establish
how ICT-related management practices influence actual ICT
application by hotels in Kenya. A total of 194 hotel managers
drawn from 36 hotels were surveyed. The data collected was
analyzed quantitatively. The outcomes show that though
operational management and human resource management
practices significantly predict actual ICT application, HRM prac-
tices have the biggest effect in explaining the variance in
actual ICT application. The study finding offer insights to best
management practices and how they influence actual ICT use
in hotels.
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Introduction

Information communication technology (ICT) usage within the tourism
industry dates back to the early 1950s with the adoption of computer
reservation system in the airline industry (International Federation for IT
and Travel & Tourism, 2013; Salim, Shayo, Abaho, & Sheikh, 2013). Since
then, the tourism industry generally has seen tremendous expansion and
growth to what it is today. This exponential growth is attributed to a number
of factors such as technological advancements and changing management
practices among others. Technologies are therefore seen as strategic potent
tool for organization development (Ansah, Blankson, & Kontoh, 2012;
Corigliano & Baggio, 2006; Hospitality Technology, 2002; Petre, Stegerean,
& Gavrea, 2012), including those in the hospitality industry. As such, a
number of hotels today, particularly in the economically developed world,
proactively employ ICTs given the benefits attributed to ICT use (Magnini,
Honeycutt, & Hodge, 2003). In fact, the contribution of ICT in the tourism
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industry is widely recognized among several tourism and hospitality litera-
ture. A number of sources (e.g., Duffy, 2010; Eze, 2013; International Labour
Organization, 2010; Mihalič & Buhalis, 2013; Mutua & Wasike, 2009; Petre
et al., 2012; Sahadev & Islam, 2005; Sirirak, Islam, & Khang, 2011; Zelenka,
2009) have shown that adoption and application of ICTs by business firms
leads to improved efficiencies in operations and customer service levels and
thus results to comparative advantage.

Within the hospitality industry, technology is considered as one of the
contingency factors that influence strategic management and business opera-
tions (Adeosun, Adeosun, & Adetunde, 2009; Buhalis, 2003; McLeod, 2010).
Whereas it’s true that technology today has influenced how different orga-
nizations, including hotels, are managed (Adeosun et al., 2009; Buhalis, 2003;
McLeod, 2010; Petre et al., 2012; Sahadev & Islam, 2005), the success of any
ICT adoption and application depends on a number of management prac-
tices in place (Buhalis & Costa, 2006; Obonyo, Okeyo, & Kambona, 2016)
that shape users’ attitudes. There is, indeed, indication that different firms
across diverse industries and countries exhibit varied management practices
(Bloom & Van Reenen, 2010), which in turn influences organizations’ pro-
ductivity at different spatial operations (Vrdoljak & Bukvić, 2004). In reality,
varied hotels in Kenya and across the world have achieved varying perfor-
mance levels based on distinct management practices including people-man-
agement skills (Siebers et al., 2008). Among these are those organizations that
have considered ICTs as part of their management strategies to aid in the
actualization of their organizational goals (Eze, 2013). Indeed, many hotel
operational activities such reservation, product distribution, marketing, sales
management, purchasing, and communication cannot be carried out without
the support of ICTs (Petre et al., 2012). While the role played by ICTs in
enhancing management of hotel operations has been lauded by several
authors (Biagi & Parisi, 2012; Buhalis, 2003; Buhalis & Costa, 2006; Buhalis
& Law, 2008; Eze, 2013; McLeod, 2010; Mihalič & Buhalis, 2013; Obonyo
et al., 2016; Petre et al., 2012; Poon, 1993; Praničević, Alfirević, & Štemberger,
2011; Sahadev & Islam, 2005), it’s still not distinct as to how management
practices influence ICT application, yet the success of the adopted ICTs
would depend on the management practices in place (Buhalis & Costa,
2006), which in turn would influence their effective implementation. There
is therefore a need for understanding key ICT-related management practices
and how they influence actual ICT application, especially within the realm of
hospitality businesses in Kenya.

The preceding arguments notwithstanding, a number of theories and
models have been developed to help understand the general concepts of
ICT adoption and application. For instance, social psychology and its applied
theories and models have been mainly used in understanding peoples’ inten-
tion to engage in a certain behavior (i.e., adopt and use ICT). In this respect,
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the theory of reasoned action (TRA) provide the basic theoretical back-
grounds for other adoption theories including theory of planned behavior
(TPB), the technology acceptance model (TAM; Davis, 1985); extended
technology acceptance model (TAM2; Venkatesh & Davis, 2000); united
theory of acceptance and use of technology (UTAUT; Venkatesh, Morris,
Davis, & Davis, 2003); integration of technology readiness and technology
acceptance model (TRAM; Lin, Shih, & Sher, 2007); and the combined model
of task-technology fit and technology acceptance model (Chang, 2008). Even
though these models were found to be valid theoretical frameworks in study-
ing ICT adoption and use, they have been criticized for their several limita-
tions, including the original model’s intended generality and parsimony
(Dishaw & Strong, 1999), not considering nonorganizational settings
(Venkatesh & Davis, 2000), and focusing more on individual rather than
organizational perspectives (Obonyo et al., 2016). While these models have
also been tested and applied in various sectors such as agriculture, education,
small and medium enterprises, and even in some hotels, their application in
the hotel sector is limited. This is because different firms have different needs
and require different approaches in their management. These models are
therefore too equivocal to be applied, particularly in the hotel industry in
Kenya, given the environment in which they were developed. There is thus a
need to further understand ICT-related management practices and how they
influence actual ICT application in hotels. This study, therefore, sought to
answer the research question: “What ICT-related management practices are
exhibited by hotel managers and how do they influence actual ICT applica-
tions among three to five star hotels in Kenya?”

Literature Review

ICT Models and Theories

A number of ICT- and technology-related models have been proposed to
help understand the concept of ICT adoption. These include the TAM,
innovation-decision process framework (IDPF), UTAUT, and model of the
IT implementation process.

Technology Acceptance Model
Davis (1985) developed the TAM, which aimed at predicting and explaining
ICT usage behavior of individuals. While the TAM stands out to be one of
the most popular theoretical models used to explain technology adoption and
use by individuals (Chen & Chen, 2009; Chen, Chen, & Chen, 2009; Chuttur,
2009; Korpelainen, 2011; Lin et al., 2007; Venkatesh & Davis, 2000;
Venkatesh et al., 2003), it generally emphasizes individual psychological
constructs, where the ICT adoption and application process is seen as an
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individual’s decision rather than an organizational decision. In this regard,
it’s worth noting that employee attitude in applying a particular ICT to
perform their work is not a result of perceived technological benefits and
ease of use alone as espoused in the TAM model, but rather the result of the
socio-cultural context of the organization and that of the individual. Hence,
TAM in itself would not fully explain the interaction relationship that exists
between ICTs and the organization at large given its central focus on
individual perceptions.

Innovation-Decision Process Framework
IDPF (Rogers, 1995) focuses on the factors affecting the diffusion of innova-
tions such as the need to increase operational efficiency, the need to improve
market reach and profitability, and the need to manage risks (Baggio, 2004;
Hashim, 2007; Sahadev & Islam, 2005; Sirirak et al., 2011). The focus is on
aspects that are of benefit—what Hashim (2007) called “advantage”—to the
adopter. This model principally focuses on the output component of tech-
nology use, hence, is inadequate to explain the ICT-related management
practices and actual ICT application in the context of hotels. The model
overlooks the process components of organization management such as the
management practices and structures of a given organization, which is
thought to influence technology adoption and use.

United Theory of Acceptance and Use of Technology
The UTAUT (Venkatesh et al., 2003) combines the most popularly used eight
ICT adoption models: the TRA, the TAM, the motivational model, the TPB,
a model combining the TAM and the TPB (C-TAM—TPB), the model of
personal computer utilization, the innovation diffusion theory, and the social
cognitive theory. The UTAUT model consists of performance expectancy,
effort expectancy, social influence, and facilitating conditions that predict
behavioral and use intention under different moderating conditions.
However, the focus of this model is more towards individual perspectives
rather than organizational viewpoints and would not suitably address an
organization’s ICT needs. The model also focuses on use intention rather
than actual use.

Social Network Theory
The social network theory (SNT) posits that social context can influence the
motives and behaviors of individuals (known as actors) and that organiza-
tions (e.g., hotels) are socially constructed and are influenced by the char-
acteristics and motives of all actors (BarNir & Smith, 2002; Pitt, Van Der
Merwe, Berthon, Salehi-Sangari, & Caruana, 2006; Shaw, 2006) including
managers. This theory is considered to help understand the relationship that
exists between managers (through ICT-related management practices) and
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individual user of ICT. In the SNT, individuals are embedded in a social
context and considers social structure, the existence and type of relations,
and the strength of relations known as social ties (BarNir & Smith, 2002).
Managers as actors, on the other hand, play a significant role in defining the
kind of relationship they establish with other ICT users through an array of
ICT-related management practices. For this reason, in SNT, relationships
among actors are more important than the characteristics of individual
actors. This theory was considered to provide an understanding of organiza-
tional context through management practices and how these influence
ICT use.

Management Practices and ICT Use in Organizations

Management is a generic term that applies to almost every organization. It
means getting things done effectively through people (Luke, 2011) implying
that leadership and people skills are important elements of management.
According to some studies (Siebers et al., 2008; Wall & Wood, 2005) people
skills would entail elements of human resource management, which are firm
specific. Given that it’s every manager’s goal to be productive (Olum, 2004),
management must devise a number of strategies that include technology use
(Buhalis & Law, 2008; Eze, 2013; Mihalič & Buhalis, 2013; Poon, 1993) and
implement a set of management practices that works for the organization.
Extant literature (Bresnahan, Brynjolfsson, & Hitt, 2002; Caroli & Van
Reenen, 2001; Dorgan & Dowdy, 2004; Siebers et al., 2008) highlights the
potential synergistic effects achieved by combining ICT with management
practices. Dorgan and Dowdy (2004), in particular, established that the
productivity of a firm can increase by up to 20% if information technologies
(IT) are used, but not if firms simply invest in IT without accompanying this
investment by first-rate management practices. This implies that to achieve
appropriate ICT implementation, appropriate ICT-related management prac-
tices should be considered by ICT adopters. A similar view is held by Buhalis
and Costa (2006), who believed that successful ICT adoption and application
would depend on the kinds of management practice in place. As such,
Obonyo et al. (2016), in their case study of 36 hotels in Kenya, categorized
ICT-related management practices into two: operational management prac-
tice and human resource management practice. Their findings suggested that
these sets of management practices impact actual ICT application in three- to
five-star hotels in Kenya.

In spite of this, a number of studies (e.g., Biagi & Parisi, 2012; Buhalis &
Costa, 2006; Buhalis & Law, 2008; Connolly & Olsen, 2000; Eze, 2013;
Mihalič & Buhalis, 2013; Poon, 1993; Praničević et al., 2011) have only
considered technology as a main competitive and strategic tool that leads
to a redefinition of strategies, processes, and practices with clear results on
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the operational capabilities of firms (Biagi & Parisi, 2012; Buhalis & Law,
2008; Eze, 2013). In this case, ICTs are only considered as the tool for altering
practices. Buhalis and Law (2008), for instance, found that ICTs significantly
influence management strategies and practices employed by an organization.
A similar view is shared by Eze (2013) who believe that organizations should
consider ICTs as part of management strategies and ethics in order to be
successful in their operations. Moreover, other studies (Adeosun et al., 2009;
McLeod, 2010) have considered technology as one of the important contin-
gency factors that influence strategic management in hospitality and tourism
organizations. The implication of these studies is that technology in itself
would influence strategic organization activities and practices of a hotel
including different sets of management practice exhibited by hotel managers.

Other researchers (Drohan, Foley, & Lynch, 2009; Gouthier & Schmid,
2003), however, contend that having resources (such as technologies) in an
organization by itself is not a key to success, and that the capabilities of
management utilizing these resources through sound management practices
is rather more important. As a result, managers play a vital role in determin-
ing how resources (e.g., ICTs) in an organization are utilized (Lee & Lee,
2010; Obonyo et al., 2016; Wang & Qualls, 2007). In support of this, Buhalis
and O’Connor (2005) argued that successful ICT application calls for inno-
vative management to constantly review developments and adopt suitable
technological solutions in order to maximize organizational competitiveness.
In concurrence, Crystal, Leung, and Law (2011), proposed that hospitality
managers in the current business environment should understand the poten-
tial advantages of ICT and devote their time and effort to taking advantage
these resources.

Despite the aforementioned argument, the link between management
practices and actual ICT use is not clear despite there being arguments that
if the two are combined it would translate to positive organization perfor-
mance. In particular, the role of management practices in influencing actual
ICT application within the hotel industry is minimal with only a case study
done earlier to establish the nature of this link (see Obonyo et al., 2016). To
fill this gap, this study set to assess the influence of key ICT-related manage-
ment practices on ICT application in three- to five-star hotels in Kenya.

Research Methods

Research Design, Population, and Sampling

This research employed a cross-sectional research design in which data was
collected and analyzed quantitatively over a period of four months. Data was
collected from 197 top- and middle-level managers drawn from an estimated
population of 288 hotel managers from 36 hotels in Nairobi and Coast
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regions in Kenya. The managers were considered because they are perceived
to have a broad overview of how their organization is changing in response
to ICT. To arrive at a well representative sample for the study, multistage
sampling technique consisting of stratified, proportionate, purposeful, and
convenience sampling was used. The researchers first stratified the hotels
according to their geographic strata (i.e., Nairobi and Coastal hotels) and
then according to hotel rating (i.e., three-, four-, and five-star) in order to
split the heterogeneous population into fairly homogeneous groups so that
samples can be drawn from the group with precision. Using a minimum
sample size of 195 managers (calculated using the Creative Research System
formula for definite population), the respondents were drawn proportio-
nately from the strata using Formula 1 as shown:

Actual Sample ¼ Population Strata
Estimated Population
� Min: Sample Size for the Study (1)

Where:
Population strata is 64 for three-star hotels in Nairobi, 104 for three-star

hotels at the Coast, 48 for four-star hotels at the Coast, 56 for five-star hotels
in Nairobi, and 16 for five-star hotels at the Coast. The estimated popula-
tion is 288, and the minimum sample size is 195. This resulted in a slightly
higher sample size, 197, as shown in Table 1. Proportionate sampling was
considered because it provides the researcher with a way of achieving even
greater representativeness in the sample of the population (Van Dalen, 1979).
Since this research targeted both top- and middle-level managers, top-level
managers were purposefully selected while the middle-level managers were
selected conveniently due to their busy nature in the hotel.

Data Collection

Self-administered questionnaires were distributed to the targeted hotel man-
agers to fill. The respondents were required to provide demographic infor-
mation about themselves and the hotel. They were then required to indicate
on a 7-point Likert scale their level of appropriateness with 17 ICT-related
management practices they demonstrate at the hotel. The scale ranged from 1
(absolutely inappropriate) to 7 (absolutely appropriate) (Vagias, 2006). The
respondents were then required to indicate on a 7-point Likert scale

Table 1. Management Proportion Considered in the Study.
Hotel Strata Three Star Four Star Five Star Total

Nairobi 44 0 38 82
Coast 71 33 11 115
Total 115 33 49 197
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frequency of ICT use at the hotel in relation to 24 measurement items used to
operationalize ICT application construct. The continuum ranged from 1
(never) to 7 (every time) (Vagias, 2006). The questionnaire was then pretested
with 10 hotel managers and pretest issues reviewed. The final pretest results
were entered into SPSS and Cronbach’s alpha computed to test reliability of
each item. All items that registered reliability values below the recommended
value of 0.7 were dropped from the questionnaire. As a result, 12 and 14
items were retained for evaluating management practices and ICT applica-
tion, respectively, in the main survey.

Data Analysis

The data were analyzed using both descriptive and multivariate analysis
methods. First, frequencies and means were generated in SPSS to describe
the distribution of data as well as the demographic composition of the study
sample. Exploratory factor analysis was then conducted in SPSS with princi-
pal axis factoring and varimax rotation. The aim was to help in data reduc-
tion and identify latent variables that explain the relations among the set of
study indicators to be modeled in partial least square structural equation
modeling (PLS-SEM). Kaiser’s criterion (eigenvalue > 1) was used in deter-
mining the number of factors to retain for interpretation. Only factor load-
ings equal to or greater than .50 were retained for interpretation and further
analysis. Finally, PLS-SEM using SmartPLS 3.2.3 was used to examine the
relationships among latent variables in the model. PLS-SEM was conducted
with the path-weighting scheme, and the measurement and structural models
were evaluated using nonparametric criteria in two main steps: measurement
model evaluation and structural model evaluation. PLS techniques such as
bootstrapping and blindfolding were used to evaluate the model predictive
capability (Hair, Hult, Ringle, & Sarstedt, 2014). PLS-SEM was considered
over the covariance-based structural equation modeling for a number of
reasons, including (a) the study focus is prediction and theory development;
(b) there is little a priori knowledge of structural model relationships and the
measurement of the constructs under investigation in this study, and (c)
some of the constructs (ICT application) are also modeled reflectively as
higher order constructs (HOCs), making PLS-SEM suitable for such kind of
modeling (Hair et al., 2014).

Research Findings

A total of 194 usable questionnaires were received back for analysis.
Frequencies were computed for each item and checks made for missing
data and to identify outlier responses. While no missing data values were
identified, outliers were detected in two items used to measure management
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practices (MP10 and MP4) and another two items used to measure ICT
application (AP6 and AP13,) by producing boxplots in SPSS 20.0. The out-
liers were retained because there was no demonstrable proof that they were
truly aberrant. On average, the data exhibited a normal distribution with the
majority of the skewness and kurtosis falling in the range of +1 and −1
thresholds (see Table 2).

Demographic Characteristics

The demographic profile of the survey respondents, including their gender, age,
position, work experience in the hotel sector, are summarized in Table 3. The table
indicates that the sample mainly consisted of front office managers at 18.6%
followed by the general managers at 17.5% with the majority of the respondents
(69.6%) being male. Also, the majority (56.7%) of the respondents had diploma
while a greater percentage (84.0%) had worked for over five years in the hotel. The
majority of respondents (61.3%) had good knowledge of ICT. The table shows that
majority (59.3%) of the respondents were from three-star hotels, followed by
24.2% from five-star hotels. Most of the respondents (75.8%) were also from
hotels that have been in operation for more than 10 years. A bigger percentage of
the respondents (90.7%) were from hotels that have been using ICTs for more

Table 2. Mean, Standard Deviation, Skewness, and Kutorsis.
Variable M SD Min. Max. Skewness Kurtosis

MP2 6.01 .938 3 7 −.743 −.107
MP3 6.01 .947 3 7 −.714 −.204
MP4 5.92 .940 3 7 −.627 −.258
MP6 5.98 .949 2 7 −.877 .782
MP9 5.98 .899 3 7 −.695 .029
MP12 5.95 .940 2 7 −.814 .735
MP1 5.93 .896 3 7 −.643 .381
MP5 5.91 .900 3 7 −.505 −.279
MP7 5.99 .873 3 7 −.699 .170
MP8 5.99 .852 3 7 −.641 .172
MP10 5.97 .863 3 7 −.624 .319
MP11 6.02 .858 3 7 −.687 .200
AP2 5.87 .887 3 7 −.510 −.171
AP5 5.88 .896 3 7 −.495 −.247
AP6 5.88 .882 3 7 −.497 −.179
AP9 5.89 .872 4 7 −.309 −.701
AP10 5.92 .884 4 7 −.384 −.652
AP13 5.89 .890 4 7 −.455 −.301
AP14 5.85 .868 3 7 −.319 −.368
AP1 5.99 .902 3 7 −.546 −.338
AP3 5.96 .930 3 7 −.554 −.402
AP4 6.02 .902 3 7 −.545 −.384
AP7 6.07 .899 3 7 −.737 −.007
AP8 6.01 .936 3 7 −.585 −.267
AP11 5.94 .900 3 7 −.577 .012
AP12 5.89 .886 3 7 −.408 −.361

Note. MP = management practices; AP = ICT application.
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Table 3. Demographic Characteristics of the Respondents.
Respondents characteristics Frequency %

Gender
Male 135 69.6
Female 59 30.4
Total 194 100.0

Education level
Diploma 110 56.7
Bachelor’s degree 84 43.3
Total 194 100.0

Job position
General manager 34 17.5
Human resource manager 25 12.9
Purchasing manager 18 9.3
Front office manager 36 18.6
Housekeeping manager 15 7.7
Sales & marketing manager 21 10.8
IT/ICT manager 11 5.7
Others 4 2.1
Total 194 100.0

Working years in the hotel
Less than 5 years 31 16.0
More than 10 years 63 32.5
Total 194 100.0

ICT knowledge
Moderate 11 5.7
Good 119 61.3
Excellent 64 33.0
Total 194 100.0

Hotel rating
3 star 115 59.3
4 star 32 16.5
5 star 47 24.2
Total 194 100.0

Hotel existence
5–10 years 47 24.2
More than 10 years 147 75.8
Total 194 100.0

Hotel ownership
Government 51 26.3
Foreign owned 62 32.0
Family owned 81 41.8
Total 194 100.0

Hotel ICT usage in years
Less than 5 years 18 9.3
5–10 years 102 52.6
More than 10 years 74 38.1
Total 194 100.0

Clientele type
Business oriented 42 21.6
Leisure oriented 44 22.7
Business & leisure 108 55.7
Total 194 100.0

Staff ICT literacy
Basic 118 60.8
Advanced 72 37.1
Creative 4 2.1
Total 194 100.0
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than five years. Of the respondents, 55.7% were from hotels that targeted both
business- and leisure-oriented travelers, with most (60.8%) of the respondents
having basic ICT skills.

Exploratory Factor Analysis

Table 4 and Table 5 shows the summary of exploratory factor analysis results
for management practices and ICT application constructs respectively. Factor

Table 4. Rotated Factor Matrix for Management Practices Measures.
Factor Communalities

Management practices measures 1 2 Initial Extraction

MP2 .832 .868 .796
MP3 .869 .873 .822
MP4 .927 .904 .927
MP6 .869 .899 .870
MP9 .857 .862 .843
MP12 .835 .866 .807
MP1 .810 .722 .749
MP5 .791 .777 .703
MP7 .813 .802 .737
MP8 .859 .837 .827
MP10 .847 .842 .801
MP11 .853 .826 .813
Average communalities
Variance explained 41.699 39.106
Total variance accounted for 80.776

Note. MP = management practices; Kaiser-Meyer-Olkin measure of sampling adequacy = 0.902;
extraction method: principal axis factoring; rotation: varimax.

Table 5. Rotated Factor Matrix of Actual ICT Applications.
Factors Communalities

ICT applications 1 2 Initial Extraction

AP2 .866 .851 .841
AP5 .856 .872 .833
AP6 .870 .869 .852
AP9 .917 .963 .909
AP10 .899 .958 .895
AP13 .873 .878 .857
AP14 .838 .807 .784
AP1 .834 .816 .781
AP3 .901 .935 .878
AP4 .878 .840 .840
AP7 .839 .845 .820
AP8 .852 .871 .794
AP11 .852 .867 .825
AP12 .833 .914 .795
Average communalities
Variance explained 42.556 41.036
Total variance accounted for 83.592

Note. AP = ICT application; Kaiser-Meyer-Olkin measure of sampling adequacy = 0.875; extrac-
tion method: principal axis factoring; rotation: varimax.
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analysis of the 12 management practice measures resulted in a two-factor
solution that accounted for 80.776% of the total variance explained. The
factors were named and Human Resource Management Practices (41.669%)
and Operational Management Practices (39.106%). Six items loaded highly
on each of the factors. This implies that the six items that loaded on
operational management practices accounted for 41.669% of the total var-
iance explained, while the remaining six items that loaded on human
resource management practices accounted for 39.106% of the total variance
explained.

When subjected to factor analysis, the 14 ICT application measures also
resulted in a two-factor solution that accounted for 83.592% of the total
variance explained (see Table 5). The factors were named Internal Use
Functions (42.556%) and External Use Functions (41.036%). Seven items
loaded highly on each of the factors, implying that the seven items that
loaded on Internal Use Functions accounted for 42.556% of the total factor
explained, while the other seven items that loaded on External Use Functions
accounted for 41.036% of the total variance explained. In all the cases, factor
naming was guided the factor loading structures and information from
extant literature.

PLS-SEM

The Measurement Models
Assessment of measurement models includes composite reliability to evaluate
internal consistency, individual indicator reliability, and average variance
extracted (AVE) to evaluate convergent validity as well as the Fornell-
Larcker criterion, item cross loadings and heterotrait-monotrait ratio
(HTMT) to assess discriminant validity (Hair et al., 2014; Henseler et al.,
2014). Measurement model in this study include lower order constructs
(LOC) and HOCs with the latter measurement reflectively modeled using
repeated indicators approach as described in Rajala and Westerlund (2010)
and Wetzels, Odekerken-Schröder, and Van Oppen (2009). The higher order
measurement model (actual ICT application) is shown in Figure 1.

Internal Consistency
To assess internal consistency, composite reliability measures were used.
Internal consistency results for both LOCs and HOCs are presented in
Table 6. The table shows that the measures are robust in terms of their
internal consistency reliability, as indexed by the composite reliability (Pc).
The composite reliabilities (Pc) of the different measures used in this research
range from 0.962 (operation management practices, OMP) to 0.980 (internal
use functions, IUF), an indication of internal consistency and that all
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constructs are within accepted limits and reliable, since all the Pc values are
above the recommended 0.70 threshold (Chin, 2010; Hair et al., 2014).

Convergent Validity
To assess convergent validity, indicator’s outer loading and AVE were used.
Table 6 shows that all the outer loadings were above 0.708 for both LOCs and
HOCs with the lowest loading registered by AP8 (0.793) in its HOC (i.e., actual
ICT application, AIA). This implies that all the constructs explained more than
50% of their indicator’s variance in the LOCs. In addition, consistent with the
guidelines of Fornell and Larcker, the AVE for eachmeasure exceeded 0.50. AVEs
for this study ranged from 0.684 (AIA) to 0.873 (IUF), implying that, on average,
the construct explains more than half of the variance of its indicators (Chin, 2010;
Hair et al., 2014).

Discriminant Validity
This study employed three methods to assess discriminant validity namely
indicator cross loadings, the Fornell-Larcker criterion and the HTMT approach.
Discriminant validity is established when an indicator’s loading on a construct is
higher than all of its cross loadings with other constructs (Chin, 2010; Hair et al.,
2014) except in reflectively modeled LOCs and HOCs where validity concern is
not an issue (Hair et al., 2014). The result presented in Table 7 shows that all

Figure 1. Conceptual representation of hierarchical components model for actual ICT application.
Note. All loadings and weights are significant at .0001 (two-tailed).
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Table 6. Reliability and Convergent Validity Assessment.
Loadings

Latent construct/Measured variable Item LOCs HOCs Pc AVE

Operational management practices 0.962 0.809
Establishing ICT use procedures and maintenance policies at the
hotel to facilitate ease of use

MP1 0.891

Allocating funds to invest in up to date technology to facilitate
hotel business operations

MP5 0.872

Ensuring proper maintenance of available ICT facilities at the hotel
to facilitate ease of use

MP7 0.886

Organizing the workplace so that all the ICT facilities and systems
are easily accessible for use

MP8 0.920

Assessing hotel needs with regard to ICT investments before any
ICT investment is done

MP10 0.911

Developing strategic and short term plan for ICT adoption and use
in the hotel

MP11 0.915

Human resource management practices 0.975 0.868
Consulting staff on any decision on ICT adoption by the hotel so as
to incorporate their views

MP2 0.914

Encouraging and rewarding employees with innovative ideas
regarding ICT use at the hotel

MP3 0.922

Clearly defining activities and jobs that must be performed using
ICTs in the hotel

MP4 0.959

Regular training of staff on new ICT skills to keep update with
changing ICT trends in the hotel

MP6 0.942

Providing incentives and motivation to hotel staff to make use of
the available hotel ICTs

MP9 0.932

Employing staff with ICT skills and expertise so as to be in a
position to utilise existing ICTs

MP12 0.920

Actual ICT application 0.968 0.684
Internal use functions 0.980 0.873
Food and beverage service delivery within the hotel rooms,
restaurants and bars

AP2 0.930 0.837

Communication within the hotel (e.g., with employees and other
departments at the hotel)

AP5 0.927 0.841

Controlling and monitoring hotel business activities and property
including security (e.g., CCTVs)

AP6 0.935 0.844

Inventory management and control AP9 0.954 0.839
Finance and accounting management needs of the hotel AP10 0.951 0.851
Rooms management and managing housekeeping activities AP13 0.936 0.845
Integrating back office and front office hotel procedures AP14 0.907 0.811

External use functions 0.974 0.843
Communication outside the hotel with customers, suppliers etc. AP1 0.903 0.803
Distributing hotel products and related services (e.g., through GDS,
online travel agents, etc.)

AP3 0.941 0.817

Capacity management (e.g., reservations through CRS, PMS, and
GDS)

AP4 0.926 0.808

Customer relationship management and feedback management AP7 0.919 0.839
Procuring materials for hotel operation (e.g., e-procurement,
e-commerce)

AP8 0.908 0.793

Networking and collaboration with other stakeholders AP11 0.921 0.829
Facilitating marketing through the Internet, social media, etc. AP12 0.910 0.821

Note. MP = management practices; AP = ICT application; Pc = composite reliability; AVE = average variance
extracted; LOCs = lower order constructs; HOCs = higher order constructs; CRS = Central Reservation
System; PMS = Property Management System; GDS = Global Distribution System.
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Table 7. Cross Loadings for Assessing Discriminant Validity.
Latent variable

Measured variable Item AIA HRMP EUF OMP IUF
Communication outside the hotel with
customers, suppliers etc.

AP1 0.803 0.563 0.903 0.506 0.537

Distributing hotel products and related
services (e.g., through GDS, online travel
agents, etc.)

AP3 0.817 0.644 0.941 0.557 0.526

Capacity management (e.g., reservations
through CRS, PMS, and GDS)

AP4 0.808 0.564 0.926 0.530 0.524

Customer relationship management and
feedback management

AP7 0.839 0.611 0.919 0.526 0.585

Procuring materials for hotel operation (e.g.,
e-procurement, e-commerce)

AP8 0.793 0.590 0.908 0.505 0.515

Networking and collaboration with other
stakeholders

AP11 0.829 0.622 0.921 0.526 0.566

Facilitating marketing through the Internet,
social media, etc.

AP12 0.821 0.627 0.910 0.573 0.562

Rooms management and managing
housekeeping activities

AP13 0.845 0.628 0.565 0.555 0.936

Integrating back office and front office hotel
procedures

AP14 0.811 0.618 0.534 0.510 0.907

Food and beverage service delivery within
the hotel rooms, restaurants and bars

AP2 0.837 0.659 0.557 0.535 0.930

Finance and accounting management needs
of the hotel

AP10 0.851 0.644 0.561 0.565 0.951

Communication within the hotel (e.g., with
employees and other departments at the
hotel)

AP5 0.841 0.669 0.567 0.539 0.927

Controlling & monitoring hotel business
activities & property including security
(e.g., CCTVs)

AP6 0.844 0.667 0.565 0.562 0.935

Inventory management and control AP9 0.839 0.617 0.536 0.562 0.954
Employing staff with ICT skills and expertise
so as to be in a position to utilize existing
ICTs

MP12 0.702 0.920 0.625 0.573 0.629

Consulting staff on any decision on ICT
adoption by the hotel so as to incorporate
their views

MP2 0.698 0.914 0.632 0.565 0.614

Encouraging and rewarding employees with
innovative ideas regarding ICT use at the
hotel

MP3 0.676 0.922 0.587 0.518 0.619

Clearly defining activities and jobs that must
be performed using ICTs in the hotel

MP4 0.701 0.959 0.612 0.539 0.638

Regular training of staff on new ICT skills to
keep update with changing ICT trends in
the hotel

MP6 0.735 0.942 0.635 0.593 0.675

Providing incentives and motivation to hotel
staff to make use of the available hotel
ICTs

MP9 0.702 0.932 0.580 0.580 0.671

Establishing ICT use procedures and
maintenance policies at the hotel to
facilitate ease of use

MP1 0.586 0.549 0.500 0.891 0.544

Assessing hotel needs with regard to ICT
investments before any ICT investment is
done

MP10 0.611 0.549 0.537 0.911 0.553

Developing strategic and short term plan for
ICT adoption and use in the hotel

MP11 0.588 0.552 0.518 0.915 0.531

(Continued )
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items loading on their respective construct were extremely high than on any
other, indicating lack of significant discriminant validity issue. Furthermore,
each item’s factor loading on its respective construct was highly significant
(p < .001) as indicated by the bootstrapping output in SmartPLS.

According to the Fornell-Larcker criterion, the square root of each construct’s
AVE should be greater than its highest correlation with any other construct,
except between HOCs and their corresponding LOCs (Hair et al., 2014). Table 8
shows that the study met Fornell-Lacker criterion threshold except for a few
constructs, for example, the relationships between IUF and AIA (r = 0.897,
square root of AVE = 0.827), EUF and AIA (r = 0.888, square root of
AVE = 0.827). Since these are reflectively modeled LOC and HOC constructs,
the result rules out any possibilities of a serious issues of discriminant validity
problems (Hair et al., 2014). TheHTMT ratio of the correlations is the average of
the heterotrait-heteromethod correlations (i.e., the correlations of indicators
across constructs measuring different phenomena), relative to the average of
the monotrait-heteromethod correlations (i.e., the correlations of indicators
within the same construct) (Henseler et al., 2014). Using the HTMT as a
criterion involves comparing it to a predefined threshold, such as HTMT.85,
HTMT.90, and HTMTinference (Henseler et al., 2014; Kline, 2011; Teo, Srivastava,
& Jiang, 2008). Table 8 indicates the HTMT results with values ranging between
0.602 in respect of HTMT (OMP, IUF) and 0.922 in respect of HTMT (IUF,
AIA). Comparing these results with the threshold values as defined in HTMT.85

(see Henseler et al., 2014) give rise to discriminant validity concern. This is
because two of the comparisons 0.922 in respect of HTMT (IUF, AIA) and 0.921
in respect of HTMT (EUF, AIA), violates both the 0.85 and 0.90 thresholds (see
Table 8). However, following Hair et al. (2014) suggestions, this is not a validity
concern for the study since the comparisons that violates the HTMT criterion
relates to the LOC and HOC constructs that are reflectively modeled.

Table 7. (Continued).

Latent variable

Allocating funds to invest in up to date
technology to facilitate hotel business
operations

MP5 0.558 0.518 0.501 0.872 0.496

Ensuring proper maintenance of available ICT
facilities at the hotel to facilitate ease of
use

MP7 0.568 0.523 0.507 0.886 0.507

Organizing the workplace so that all the ICT
facilities and systems are easily accessible
for use

MP8 0.609 0.561 0.561 0.921 0.527

Note. AIA = actual ICT application; HRMP = human resource management practices; EUF = external use
functions; OMP = operational management practices; IUF = internal use functions; CRS = Central
Reservation System; PMS = Property Management System; GDS = Global Distribution System. Values in
bold shows cases of cross loadings but these are between higher order factor and theirs corresponding
lower order factors hence not an issue.
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The Structural Model

The structural model assessment in PLS-SEM was done on the basis of
heuristic criteria that are determined by the model’s predictive capabilities
rather than applying the measures of goodness of fit (Hair et al., 2014). This
involved assessment of collinearity, path coefficients (standardised beta
values), coefficient of determination (R2), the pseudo f-test (f2 effect size)
and the predictive validity of the structural model (Q2 effect size) (Hair et al.,
2014).

The result indicated that the variance inflation factor (VIF) between
human resource management practice (HRMP) and AIA was 1.571.
Similarly, the VIF value between OMP and AIA was 1.571. All the VIF
outputs are much less than the common cut-off threshold of 5 (Hair et al.,
2014; Hair, Ringle, & Sarstedt, 2011, 2013; Petter, Straub, & Rai, 2007). Thus,
collinearity among the predictor constructs is not an issue in the structural
model.

Table 9 shows that estimated path coefficients or standardized beta values
(β) computed using the PLS Algorithm function in SmartPLS 3.2.3. To
further assess the direction, strength and determine the significance level of
the path coefficients using the PLS technique, a resampling bootstrap with
bias-corrected and accelerated (BCa) Bootstrap confidence interval method
was used. A bootstrap sample of 5,000 was used along with each bootstrap
sample containing the same number of observations as the original sample
representing completed usable questionnaires received back (i.e., 194 boot-
strap cases; Chin, 1998; Hair et al., 2014, 2013). The table shows that all the
paths tested in the structural model were significant with the significant level
ranging from 5% and below. For example, the tale indicate that OMP
positively predicts AIA, β = 0.311, t = 5.668, p < .001, CI [0.201, 0.414].
The R2 value registered for AIA was 0.631, an indication that both OMP and
HRMP account for 63.1% of the variance explained in AIA. However, despite

Table 8. Assessing Discriminant Validity Using Fornell-Larcker and Heterotrait-Monotrait Ratio
Criteria Results.

Fornell-Larcker criterion Heterotrait-monotrait ratio criterion

AIA HRMP IUF OMP EUF AIA HRMP IUF OMP EUF

AIA 0.827
HRMP 0.755 0.932 0.779
IUF 0.897a 0.657 0.918 0.922a 0.677
OMP 0.653 0.603 0.579 0.899 0.680 0.626 0.602
EUF 0.888a 0.688 0.594 0.586 0.934 0.921a 0.707 0.610 0.607

Note. AIA = actual ICT application; HRMP = human resource management practices; EUF = external use
functions; OMP = operational management practices; IUF = internal use functions.

aInvalidity issues that occur between HOCs and their corresponding LOCs; the validity issue is of no concern
as they are represented in a reflective–reflective higher order model. Bolded values indicate the square
root of the average variance extracted values.
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the two ICT-related management practices accounting for 63.1% of the
variance in AIA, it’s also evident that of the two management practice
constructs, human resource management practices (HRMP) have the stron-
gest effect on actual ICT application as indexed by the effect size (f2) results
(see Table 9). For instance, the exogenous constructs HRMP, for explaining
the endogenous latent variable AIA have f2 effect sizes of 0.555. This is a large
effect size compared to that of OMP on AIA, which is medium (see Cohen,
1988).

The model capability to predict the endogenous latent construct’s indica-
tors adequately was also tested using the Stone-Geiser’s Q2 test (Hair et al.,
2014, 2011). This was evaluated through the blindfolding technique included
in the SmartPLS 3.2.3 software using an omission distance of 12. A latent
construct is said to have predictive relevance if the resulting cross validity
redundancy measure value (Q2) is greater than 0 for the endogenous con-
struct it is predicting (Hair et al., 2011). The Q2 value for actual ICT
application was 0.425. The result indicate that the model fulfils this criterion
since the Q2 value of the endogenous construct (AIA) is greater than 0. This
is a further indication that all the exogenous constructs in the model (see
Figure 2) adequately predict their corresponding endogenous constructs in
the model.

Figure 2. Model depicting influence of management practices on actual ICT application.
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Discussions and Implications

The aim of this study was to identify management practices related to ICT
adoption and application and identify how they influence actual ICT appli-
cation among three- to five-star hotels in Kenya. The results show that two
sets of management practices, operational management practices and human
resource management practices, are influential in defining actual ICT appli-
cation among three- to five-star hotels in Kenya. Although its argued that
there is no best way of managing an entity (Wall & Wood, 2005) and that
management practices differ across firms (Bloom & Van Reenen, 2010),
when it comes to ICT application among three- to five-star hotel in Kenya,
then the two management practices are critical. As a result, the findings
suggest that management practices need to be context specific. While limited
research has previously been done focusing on influence of management
practices and ICT use, the findings support earlier findings of Obonyo et al.
(2016) who using a case study approach established key ICT-related manage-
ment practices among three- to five-star hotels in Kenya. The findings also
generally support Siebers et al. (2008) who found that both operational
management practices and human resource management practices are sig-
nificant determinants of productivity, given that ICTs are often used to
enhance productivity in organizations. It also corroborates findings of Lee
and Lee (2010) who found that human resource management practices affect
IT usage under the influence of different sources of IT capabilities.

Despite both management practices being considered appropriate
determinants of actual ICT application at the hotel, the findings suggest
that human resource management practices had the strongest effect on
actual ICT application as compared to operational management practices.
While both sets of management practices are important, ICTs once
adopted are usually at the disposal of employees who are expected to
put them into actual use. Technology generally may pose challenges for
the user depending on user expertise and skills and the technicality of the
technology being considered. This therefore implies that while focusing
on management practices, hotel managers should emphasise more on
appropriate management of their personnel, especially in matters regard-
ing employee training, motivation, decision making, and recruitment.
This is because even if proper measures are put in place to ensure that
the hotel invest in new ICTs and that they are well maintained with
policies and procedures laid down on how to use them (operational
management practices), a poorly motivated staff may not end up using
the ICTs to perform their jobs as expected by the management. Equally,
employees without proper training and skills in ICT use may either
misuse them or not use them at all. This is in line with Lee and Lee
(2010) findings that HRM practices such as employee participation,
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formal training and clearly defined jobs significantly predicted IT usage.
On a similar note, Wang and Qualls (2007) contended that the ability of
employees to use ICTs in an efficient and useful way is an important
component of human resource management practices implying the need
for formal training.

Limitations and Future Research

This study was conducted in Kenya, particularly in Nairobi and Coast
regions targeting top and middle level managers of 36 three- to five-star
hotels. While generalizability of the results may be possible, the findings of
this research should be interpreted in this context. Furthermore, the data for
this study was collected through cross-section research that focuses on data
collection over a short period of time. However, in order to understand
organizational changes that may take some time to become apparent, long-
itudinal data would be much more appropriate. As a result, there is a need
for further research along this line. The research can also be advanced by
including all users of ICT as part of future study and the model developed in
this present study tested further.
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