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Abstract: In a volatile, uncertain, complex, and ambiguous world, having
up-to-date information of a high quality is one of the main assets that
organisations can have, enabling them to choose the best strategies that will
grant competitive advantage, resilience and consequently drive success. The
present research aims to understand the contribution of information systems
(IS) for strategy, what benefits organisations can achieve through the effective
implementation of IS and in which resources organisations should invest, as a
way to maximise those benefits and to mitigate the risks associated with IS
implementation. The methodology uses data gathered through a questionnaire
and analysis is done using structure equation modelling. The results obtained
show that the IS have a positive impact in organisations’ strategy and that the
investments made by organisations in IS implementation are influenced by the
benefits and risks perceived by using IS.

Keywords: information systems; organisational strategy; benefits of IS; risks
of IS; investments in IS.
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1 Introduction

The evolution of the technological era and the increase on the market’s competition
forced companies had to adapt to that new reality and evolutions. One of the measures
taken by firms were the implementation of IS over all its departments to have access to a
more complex and updated information. Enabling companies to achieve competitive
advantage and consequently being well succeed. That is the reason for the importance of
this research. IS are affecting most management functions and have become essential to
firm’s competitive advantage and survival in the new global digital economy and are
considered as one of the type of informatic management systems, must relevant and
important for organisations and for decisions support [Alberghini et al., (2014), p.164].
IS make it possible for firms to manage all their information, make better decisions, and
improve the execution of their business processes. These activities are supported by flows
of material, information, and knowledge among the participants in business processes’
(Laudon and Laudon, 2009). During the development of this research many were the
studies found regarding the impact that IS can have in companies, nevertheless, none of
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them investigated the specific impact of IS in strategy, making relevant to improve the
research in the area by providing a deep analysis about the impact that IS can have in the
companies’ strategy.

Bearing in mind the previous contextualisation, one can assess to the objectives of
this research, being them:

a  Identify the advantages of investing in IS in firms, namely in organisational strategy.

b  Analyse the impact of the investments performed related with IS (e.g., technology,
human resource, risk management systems) by companies in its performance.

¢ Recognise and analyse the impact of risks associated with the use of IS on the
investments performed by companies in IS.

d Analyse and identify the contribute of IS for an organisational strategy.

As so, the main objective of the present study is to understand the real impact of IS in
companies, to understand if is, in fact, a critical factor of firms’ success and survival or if,
in other hand, its risks avoid companies to adopt those systems.

The present research is divided into five sections, the first one is the current
introductory section. The following section is composed by the literature review with the
main concepts of the principal topics under analysis. As IS; organisational strategy;
benefits of IS; risks of IS and investments in IS, risk mitigation. The third section covers
the research methodology used for the present research as well as the analysis of the data.
It also describes the sample as well as the results generated by the developed
questionnaire. Lastly, the fourth and fifth sections covers the discussion of the obtained
results upon the data collected, with the objective of answering the presented research
questions and the final section present the main conclusions of the present investigation,
in which the principal challenges and limitations of the present study are discussed,
followed by the recommendations for future research.

2 Literature review

2.1 Advantages of information systems

Nowadays IS are assuming a strategic tool for most organisations, to integrate
organisational business procedures, and to share information across functional areas of a
company (Ehie and Madsen, 2005). IS are affecting most management functions and
have become essential to firm’s competitive advantage and survival in the ‘new global
digital economy’ [Granger et al., (2007), p.89]. IS is ‘an integrated man/machine system
for providing; information to support the operations, management and decision-making
functions in an organisation. The system uses computer hardware, software, system
manual procedures, management and decision models and a database’ Davis (1974).
According to World Congress on Engineering and Computer Science et al. (2011),
firms have the possibility of obtaining benefits in IS adoption, if the company has the
support of the top management departments, a plan adapted to the vision of the business,
if invest in the reconfiguration of the business processes and if the firm develop efforts to
have effective projects management policy. Besides, the risk associated that is always
present in IS adoption. An information system, such as ERP, allows the integration of
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other organisational processes, enabling the improvement of efficiency and keeping the
competitive position of the company in the market (Addo-Tenkorang and Helo, 2011;
Costa et al., 2020). IS make it possible for firms to manage all their information, make
better decisions, and improve the execution of their business processes. These activities
are supported by flows of material, information, and knowledge among the participants in
business processes (Laudon and Laudon, 2009; Pereira et al., 2021a). For Zare Mehrjerdi
(2010), an information system is capable to control an organisation, monitoring materials,
orders, inventories, and stocks. In this way, IS allows companies to have access to
updated, real and complete information, enabling the companies’ management
improvement. As per Murphy and Simon (2002), the advantages of IS should be
classified by categories, namely, the operational, which includes the cost reduction,
reduction of operating cycle time, improvement of productivity, quality improvement and
improvement of services provided to the customer. The Managerial that has as
advantages the improvement in resources management, improvement is decision-making,
planning, and improvement of performance. The strategic, with the support for business
growth, creation of business innovations, promotion of low operational cost strategy (cost
leadership), generation of service differentiation and creation of external relationships,
e.g., with customers or suppliers (Pinheiro et al., 2020, 2021). Information technology
(IT) infrastructure, in this category for the author the advantages are the creation of
business flexibility to support current and future changes, reduction of IT costs and
incensement of capacity in the IT infrastructure. The last category pointed by the author
is the organisational, that supports organisational changes, facilitates the business
learning and creation of common perspective and views.

Most organisation must take strategic decisions in a dynamic business environment.
IS have been used in areas like budgeting, financial and management reporting will a
high level of success. The same cannot be said for corporate-level decision-making
Richards et al. (2019). This has been a fact even if studies, as the one made by Puklavec
et al. (2018), showed that IS, like business intelligence systems, enables organisations’
strategic planning, improvements of performance, and building of competitive advantage
by providing valuable decision-making information for stakeholders at different
organisational levels. This is reinforced by Lim and Teoh (2020) that stated that the use
of business intelligence systems can have a strategic impact on enhancing the economic
performance, adding that organisations can improve cost efficiency and increase their
revenue.

2.2 Information systems investments

According to Laudon and Laudon (1998), the companies should invest in technology
namely in IS since in today’s global market no industry or business can survive without
having latest technology. Technology is the tool through which a business is going to
grow Investment is required to buy the technology. Thus, is possible to conclude that
there is a direct relationship between technology, investment, and business (Dias and
Lages, 2021). Fardal and Sornes (2008), consider that Investments in IS develop a
foundation for continuing progression; however, their returns are not accomplished
smoothly and promptly.

Investments in IS can assist different aims. According to many studies, the IS and IT
investments have a great impact in companies’ performance. According to Lee et al.
(2016), there is a relationship between IT investment and tangible returns such as
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productivity, IT investment positively affects business performance. Similarly, Lee
(2005) agrees that IT investment growth causes economic performance growth in longer
periods. A study done by Kwon (2007) reveals a positive relationship between IT
investment and several firms performance variables, such as firm growth, market
competitiveness, customer relationships, partnerships with suppliers and operational
efficiency. A study conducted by Liao et al. (2015), showed that better IT investments
indeed contributes to increasing a firm’s service quality and consequently customer
satisfaction, market competitive advantage, and profitability. Several previous studies
were focused on the relationship between IT investments and a firm performance, the
following table represents some of findings of authors that shows that, in fact, IT
investments and a firm performance has a positive relationship in many aspects.

Li et al. (2006), defends that if firms want to use IT investment to improve their
performance, their IT skills must be improved first and, if the firm wants to improve its
IT skills, it should enhance its human IT capability with a background in resource-based
view (RBV) theory. Until a firm’s IT capability is ready, IT investment will not impact
the firm’s performance. Hence, is very important for companies to invest in human
resources (HR). For Becker (1975), HR investment has a positive influence on
profitability mediated by labour productivity. According to Adeleke Oyewunmi et al.
(2017), human resource investment (HRI) involves an early cost such as in education and
training, that allows firms to be compensated in the future, for instance, increasing the
firm’s productivity. To Liao et al. (2019), human capital investment aims to get a higher
return (profit). Although, for Edmans (2011) and Kwon (2011), HRI cannot give a return
in the short-term period, but instead in a long-term period.

The need that the senior management must answer to market dynamics and be more
resilient, implies a process of decision making more effective, efficient, timely, speedy
and of high quality. Managers are required to analyse information in a timely manner for
effective decision-making. Top management require new, reliable, and quality
information at speed to support quality decision-making within organisations Tripathi
et al. (2020). This makes highly mandatory to invest in IS that can provide managers with
the knowledge they need.

2.3 Risks of information systems implementation

Due to the complexity of IS many are the authors that associate the IS risk with the
complexity related with the IS development. Thus, many are the possible risks associated
with IS, namely, failure to obtain some or all anticipated benefits due to implementation
difficulties; implementation time much longer and/or costs much higher than expected;
technical systems performance significantly below the estimate; incompatibility of
system with selected hardware and software (Laudon and Laudon, 2009), as well as lack
of top management commitment, failure to gain user commitment, misunderstanding
requirements, lack of user involvement, failure to manage end user expectations,
changing scope and lack of required knowledge are some of the risk factors (Keil et al.,
1998 and Barki et al., 2001). Those risks can have an impact across all company, namely
in a strategic level, leading firms to an ineffective work system performance (Sherer and
Alter, 2004; Duque et al., 2020). Hence, to mitigate those risks, according to many
authors, companies need to implement risk mitigation actions, being them the creation of
control techniques such as, management control, operational controls, and technical
control (Granger et al., 2007).
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2.4 Information technology and information systems strategy

Business strategy is an important factor in the success of an implementation of an
effective IS. Its implementation within an organisation requires a strategic development
and the ability to overcome change Sari (2018).

Usually is very difficult to predict how the market and industries will change, and so
it is rarely possible to know if a firms’ strategy is or not the right strategy to take. The
term strategy has been studied and defined by many authors over the years. According to
Chandler (1998, p.11), ‘strategy is the definition of the principal long-term objective of a
company, as well as the adoption of action lines and allocation of resources in order to
achieve the established goals’. Mintzberg (1987, pp.16-21), approach defined strategy
considering five different perspectives, being them,

1  planning

2 patronisation
3 positioning
4  perspective
5 trick.

While Andrews (1980), gave a more general definition, saying that strategy is the
decision pattern of a company that define and reveals its objectives, purposes, and goals.
It produces the principal policies and plans to achieve the respective objectives and
define the business scale in which the company should be involved, and the type of
economic and non-economic organisation that the firm want to its sharcholders,
employees and for the community in general. Another definition was given by Barney
and Hesterly (2005), the author defined strategy as the theory about how to gain
competitive advantages. For the authors a good strategy is the one that generates such
advantages. More recently, Merriam-Webster (2021), defined strategy as being ‘the art of
devising or employing plans or stratagems toward a goal’. In top of the more traditional
focus of organisational strategy, there are being a growing focus on sustainability and in
tools that help to integrate it as a central dimension of the whole strategy. The
development of tools that can also incorporate sustainability as a core dimension will
impact in a more robust decision-making process (Pereira, et al., 2021b).

The present investigation aggregates two main topics, ‘IS’ and ‘organisational
strategy’. Several authors gave multiple concepts to ‘IS’, although there is not an
established singular definition for the term, is possible to define it as being a system that
supports operations, management and decision-making using computer-based devices,
that treats relevant information across all the organisational levels [Davis, 1974;
Buckingham et al., (1987), p.18; Turban et al., 2004]. The same happened to the
definition of strategy that have being adapted according to the society’s evolution. Being
defined as the principal long run objective of a firm, and the adoption of actions resources
allocation, to achieve the established goals [Chander, (1998), p.11], also, strategy is the
theory about how to gain competitive advantages (Barney and Hesterly, 2005), and “the
art of devising or employing plans or stratagems toward a goal” (Merriam-Webster,
2021).

For many authors both concepts ‘IS’ and ‘strategy’ has a close relationship in an
organisational approach, several were the investigations that revealed that many
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important objectives of an organisational strategy depends strongly on the organisation’s
IS capabilities, those are the ability to leverage and sustain its competitive positioning, to
create strategic value, to develop closer relationships between the firm and its customers
and to integrate the firm’s resources (Doherty and Terry, 2009; Duhan, 2007; Fink, 2011;
Kim et al., 2010).

According to many studies the use of IT brings many benefits to companies, for Mata
et al. (1995), ‘Only IT management skills are likely to be a source of sustainable
competitive advantage (SCA).” Also, ‘Some firms have gained advantage by using IT to
leverage intangibles, complementary human and business resources, such as flexible
culture, strategic planning-IT integration, and supplier relationships’ (Powell and
Dent-Micallef, 1997).

According to Lu et al. (2006), only IT management skills are likely to be a source of
sustained competitive advantage since they are gained over long periods through the
accumulation of experience in the firm, enabling to deal with complex relations between
the IT function and business functions, customers, and suppliers. Sabherwal and Chan
(2001) suggested a distinction between IT strategy and IS strategy: IS strategy focuses on
business systems or applications, and its main objective is the alignment with the
business needs and its use for strategic benefits, whereas IT strategies focus on
technology policies, including such aspects as architecture, technical standards, safety
standards, and technological risk attitudes. IT strategy has a significant effect on the
value creation, the term — IS strategic planning (ISSP) was defined by Boynton et al.
(1994, p.59), as being the ‘activities directed toward:

1 recognising organisational opportunities for using information technology
2 determining the resource requirements to exploit these opportunities

3 and developing strategies and action plans for realising these opportunities and for
meeting the resource needs’.

IS strategy has the objective of define what are the applications and functionalities
needed to support an operational business of an organisation. This strategic plan should
be aligned with the strategic objectives of a firm, being susceptible to changes according
to the natural changes of the business and the market (Gouveia and Ranito, 2004). A
firm’s strategy has considerable effect on organisational performance. That the better
strategy of the company, the company’s performance also improves with the support of
IT strategy. Also, there it can be found that the use of IS provides faster and easier access
to information, improves business processes, while identification opportunities and
threats that may occur in the market (Lim and Teoh 2020). The research of Yoshikuni,
Albertin (2018) stated that IS can deliver business value through the promotion of
environmental adaptation by pioneering new products or responding to emergent
opportunities. The same author added that IS allow organisations to communicate
objectives more effectively, scan the environment, promote organisational flexibility, and
innovate in a volatile environment. At the same time, when having the business strategy
supported by IS, organisation can be more flexibility, remaining competitive by enabling
improvisation capabilities that allow builing new operational capabilities and to face
emerging risks.
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3.1 Research model

In this section will be descripted the methodology used in the present investigation to
answer to the research questions of the present research previous mentioned, throughout
the collection data method. For a better understanding the definition of some relevant
terms will be done afterwards in regards with some terminologies, namely, the concept of
methodology, the existent types of data collection and a description of the data analysis
technique that will be used in this investigation.

Firstly, is relevant to state that the research methodology used for any investigation is
highly influenced by the aims and objectives of the study. In regards with research
methodologies, it can be exploratory or confirmatory in nature (Derek and Warren,
2020). According to Baptista Lucio and Hernandez Sampieri (2014), scientific research
can be defined as being the set of systematic and empirical processes that are applied to a
specific study. In this study confirmatory research will be done through the collection of
data using a quantitative method — questionnaires — and the analysation of that data
through statistical analysis.

Following the Williams (2007), approach, considering the three possible methods of
data collection that are, quantitative, qualitative, and mixed method. To reach reliable
conclusions for the present investigation, through the usage of accurate data and
considering the research questions of the present paper a quantitative method was
applied, as previous mentioned, by the means of an online questionnaire. According to
Derek and Warren (2020), a quantitative methodology is typically used when the research
aims are confirmatory in nature. For instance, a quantitative methodology might be used
to measure the relationship between variables or to test a set of hypotheses, as will be
done in the current paper.

To answer to the research questions mentioned in Section 2, as stated in the previous
paragraph a quantitative methodology was used, namely through the modelling of
structural equations (structural equations modelling or SEM). SEM is a general statistical
modelling technique commonly used in the behavioural sciences, the modelling is based
in path analysis, which was created by Sewall Wright, a geneticist, at 1921 (Wright,
1921). SEM is represented by latent variables with structural coefficients estimated based
on the correlation of observable variables. In the statistical approach, this model refers to
a set of equations with assumptions, in which the factors are determined based on the
statistical observation. Thus, structural equations are related to equations using the factors
in the analysis of the observable or latent variables (Joreskog and Sorbom, 1993).

According to Tarka (2018), SEM helps researchers to explain, predict and to identify
development trends and describe the details related to their existential sphere with the
behaviour of individuals, groups, or organisations by recognising a series of conditions
and define and discover the critical factors and relationships which set trends in a given
society. Nevertheless, considering that the main goal of the social sciences is in addition
to conduct an elementary statistical description and to recognise individual factors and
behaviours, also to reveal the cause-and-effect links between the scientific areas and the
social reality, complex methods of analysis for statistical purposes are needed, namely
SEM (Tarka, 2018).
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For many years, several schoolers developed many analytical procedures, thus in the
early beginnings of SEM development an indirect reconstruction was needed trough
Spearman’s works (1904). The author laid the foundations for SEM by constructing the
first factor model which later became an important measurement part of the more general
SEM analytical strategy. There are two main reasons that explains the frequent use of this
methodology, namely due to the ability to provide researchers with a complete approach
to quantifying and testing theories and the fact that models of equations structural factors
to explicitly consider the measurement error, which is ubiquitous in most situations
(Raykov and Marcoulides, 2000). SEM is presented as a tool of excellence when
measuring the total effect (direct and indirect) of the explanatory variable on the
dependent (Haque et al., 2019).

SEM was used to test the conceptual model, through the partial least squares
technique (PLS), which is a variance-based structural equation modelling technique. For
that matter, the SmartPLS software was used (Henseler et al., 2015). The analysis and
explanation of the obtained results followed a two-step approach, first, the reliability and
validity of the measurement model were appraised and after the structural model was
assessed.

The target population of the present investigation were individuals that work or had
worked using IS. For data collection, an online questionnaire was developed in Google
Forms, available through a link. The questionnaire was distributed via social networks,
namely, LinkedIn, Facebook, Email, WhatsApp and Instagram. From which resulted a
total of 99 valid questionnaires answers.

In the following figures (Figure 1 and Figure 2), shows all the variables and items that
integrated the conceptual model of the present investigation. The respective model was
developed to answer the research questions based on the following hypotheses
formulated accordingly.

H1 The benefits of IS on organisational strategy have impact on the investments
performed by companies on those systems.

H2 The benefits associated with the use of IS have a positive effect on IS impact in
organisational strategy.

H3 The investments performed by companies increase the IS outcomes and companies’
performance.

H4 The risks associated to IS implementation have impact on the investments
performed by companies and affect the impact of IS in strategy.

H5 The risks associated with the use of IS influence the impact of those systems in
organisational strategy.

Table 1 shows the relationship between the references and the proposed objectives of the
present investigation, as well as the research questions, previously stated in this section,
and the respective Hypotheses.



97

The strategic impact of information systems in organisations

Relationship between literature review, objectives, research questions and hypotheses

Table 1
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The Figure 1 shows the conceptual model of the present investigation that will be tested
through the SmartPLS 3 software. In the same figure are shown the Hypothesis, previous
mentioned, as well as their relationship with the dependent variable, namely if are direct
and indirect. The boxes of the figure reveal the items that will be individually tested and
the respective bibliographic support. The figure clearly shows the model variables and
respective items and as mentioned previously, the items were selected considering many
authors that were stated in the literature review section.

Figure 1 Conceptual model to be tested in SmartPLS 3
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Table 2 Sample details

Category Class description Total number Percentage
Nationality Portuguese 92 92.9%
British 2 2.02
Australian 1 1.01
Italian 1 1.01
Mozambican 1 1.01
Romanian 1 1.01
Spanish 1 1.01

Source: Author elaboration

3.2 Sample description

To have an accurate sample characterisation, the first part of the questionnaire was made
by questions regarding socio demographic data. The present sample has a total of 99
respondents. An analysis was carried out on all variables that could statistically
characterise the sample, especially regarding its demographics, job position and activity
sector, to understand the existing sample with respect to its nature and the dimension of
experience and professional knowledge.

Concerning the demographic data, the present sample was mainly composed by
female gender, with a total percentage of 65.7% of the total answers. Being the remaining
answers responded by male gender 34.3%. Moreover, regarding the age of the
respondents of the questionnaire, the most part of the respondents had between 19 and 24
years with the total percentage of 48.5%, followed by 40.4% of the group age between 5
and 34 years. Being the groups less represented in the present sample the ones with the
group ages of 35 to 44 years, 45 to 54 years, and 55 to 64 years, with percentages of
5.1%, 4% and 2%, respectively. Regarding the remaining questions of the sample
characterisation, the respondents were inquired about its nationality, job position and
respective sector of activity. Those questions, mainly the last two, were especially
relevant for the present investigation to understand if IS are particularly more used in a
determined position / sector.

The results obtained about the nationality respondents are shown on the Table 2, thus,
one could conclude that the main part of the respondents has Portuguese nationality with
92.9% of the total answers.

4 Presentation and discussion analysis

4.1 Data analysis

The examination and interpretation of the results obtained through the questionnaire was
made based on two different methods. The first on related with the evaluation of the
reliability and validity of the measurement model and the second approach regarding the
evaluation of the structural model. To evaluate the quality of the measurement structural
model is required the concentration in specific indicators that predict the model
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capabilities, being the most important indicators the reliability, convergent validity, and
discriminant validity (Sarstedt et al., 2017).

Considering that all the items had the standardised factorial loads above 0.5 and are
all significant when p < 0.001, reveals the reliability of the individual indicator (Sarstedt
et al., 2017). Concerning the reliability of the internal consistency, it was confirmed
based on the values obtained in Cronbach’s alpha and composite reliability (CR)
indicators that are all above 0.7 which, as per Sarstedt et al. (2017), is the minimum
value. All the previous mentioned results are shown in Table 3.

Based on the values of the Table 3, is possible to conclude that the convergent
validity was confirmed namely due to three main aspects. First, all items were positive
and significant in their respective constructs as mentioned in the previous paragraph.
Second, all constructs had CR values above 0.70. Lastly, all the constructs had the
average variance extracted (AVE) values greater than the minimum value of 0.50
(Bagozzi and Yi, 1988).

Regarding the discriminant validity were used to approaches to assess discriminant
validity, the criterion of Fornell and Larcker (1981), that were satisfied in all constructs
since the square root of AVE construct (the diagonal values in bold in the Table 3) are
bigger than its greatest correlation with any construct. The second approach used was the
heterotrait-monotrait ratio (HTMT) criterion (Sarstedt et al., 2017; Henseler et al., 2015).
All HTMT values are below the threshold of 0.85 (Kline, 2011; Sarstedt et al., 2017,
Henseler et al., 2015), providing further confirmation of discriminant validity.

The appraisal of the structural model was made through the significance of the
structural path coefficients; the magnitude of the coefficient of determination R? of each
variable as way to assess the expected accuracy of the model; and Stone-Geisser’s Q?
values as way to assess the predictive relevance of the model (Sarstedt et al.2017).
Nevertheless, according to Sarstedt et al. (2017), before the evaluation of the structural
model there was still collinearity to evaluate. The VIF (variance inflation factor) values
varied between 1,000 and 3,602, all being below the critical threshold of 5 (Sarstedt et al.,
2017). Which gives the indication that there is no collinearity. The coefficient of
determination R? for the two endogenous variables that are the IS impact on strategy and
investments in IS were 15.3% and 47.6%, respectively, surpassing the limit value of 10%
imposed by Falk and Miller in 1992. The Q? values for the endogenous variables (0.122
and 0.218 respectively) were greater than zero, which shows the predictive relevance of
the model (Sarstedt et al., 2017).

The values of the Table 4 shows that the benefits of using IS have a significantly
positive impact on the investments in IS (8 = 0.453, p < 0.00). Additionally, since (3 =
0.391, p < 0.018) the investments in IS have a significantly positive influence on the
effect on the Impact of IS on Strategy, and these results confirm the hypotheses H1 and
H3, respectively. Finally, it is possible to observe that the Risks associated with IS
implementation have also a significantly positive relationship with the investments in IS
(B=10.396, p < 0.000, respectively), showing that the greater the Risks associated with IS
implementation more are the investments done by companies in IS , to mitigate those
risks, supporting hypotheses H4.

To test the mediation hypotheses (H2 and HS5), as per recommendation of Sarstedt
et al. (2017, p.232), a bootstrapping method was used to test the significance of the
specific indirect effects through the mediator (Preacher and Hayes, 2008). Table 5 shows
those indirect effects results.
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CR, AVE, correlations, and discriminant validity checks
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Table 4 Direct relationships between constructs
Path Standard T P
coefficients  deviation  statistics values
Benefits of IS -> investments in IS 0.453 0.075 6.076 0.000
Investments in IS -> information systems 0.391 0.165 2,376 0.018
impact on strategy
Risks associated with IS -> investments in IS 0.396 0.061 6,496 0.000
Source: Author elaboration
Table 5 Specific indirect relationships between constructs
Path Standard T P
coefficients  deviation  statistics  values
Benefits of IS -> investments in IS -> IS 0.177 0.072 2.451 0.015
impact on strategy
Risks associated with IS -> investments in IS 0.155 0.069 2.254 0.025

-> IS impact on strategy

Source: Author elaboration

The indirect effects of the benefits of IS in the IS impact on strategy through the mediator
investments in IS are significant with (B = 0.177; p <0.015), corroborating the H2
mediation hypothesis. In the same approach, the indirect effects of the Risks associated
with IS in the IS Impact on Strategy through the mediator Investments in IS are
significant with (B = 0.155; p < 0.025), corroborating the mediation hypothesis HS5.
Figure 4 shows the testing of the conceptual model with the values obtained. All the
previous mentioned values are shown the Table 5.

The following Figure 2 reveals the results obtained in the tests of the conceptual
model. The individual values of each item are the result of the individually testing done
for each indicator. The results show that all the items are statistically relevant to the
study, since are all above 0.4, since p < 0.000, therefore revealing its reliability (Sarstedt
et al., 2017). In regards with the value of 0.453; 0.391 and 0.396 are the path coefficients
that reveals that all the direct relationships of the model are statistically significant,
confirming the hypotheses H1, H3 and H4 respectively. Lastly, regarding the coefficient
of determination R? adjusted for the two endogenous variables that are the IS Impact on
Strategy and Investments in IS, as shown on the Figure 4, were 14.4% and 46.5%,
respectively, surpassing the limit value of 10% imposed by Falk and Miller in (1992).
The Q? that measure the predictive relevance of the model (Sarstedt et al., 2017), shows
that the values for the endogenous variables (0.122 and 0.218 respectively) were greater
than zero, which shows the predictive relevance of the model (Hair et al., 2017).
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Figure 2 Conceptual model tested with SmartPLS 3 with associated values
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4.2  Hypothesis testing

Considering all the results analysed above obtained through the conceptual model, it is
possible to affirm in the hypothesis of the present investigation were or not confirmed,
considering the value of  and its statistical significance. Hence, as per the values obtain
in the present study it was possible to confirm the first hypotheses which revealed that the
benefits of using IS have a significantly positive impact on the investments in IS
(B =0.453, p < 0.00), the same for H3, that was confirmed since (8 = 0.391, p < 0.018)
showing that the investments in IS have a significantly positive influence on the effect on
the Impact of IS on Strategy. The hypotheses H4 was also confirmed showing the
significantly positive relationship with the investments in IS and the Risks associated
with the use of IS (B = 0.396, p < 0.000). Regarding the remaining two hypotheses, H2
and HS, that are the mediation hypotheses, were also confirmed since (3 = 0.177; p <
0.015) and (B = 0.155; p < 0.025) respectively, revealing that indirectly the benefits of IS
have a positive effect in the IS impact on strategy through the mediator Investments in IS
and that the risks associated with IS have also a positive effect in the IS impact on
strategy through the mediator Investments in IS. The Table 6 shows, in a succinct way,
the hypotheses confirmed with the respective values mentioned in this paragraph.
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Table 6 Hypotheses testing

Hypotheses B Pvalue  Accepted/rejected

H1: The benefits of IS on organisational strategy 0.453 0.000 Accepted
have impact on the investments performed by
companies on those systems.

H2: The benefits associated with the use of IS 0.177 0.015 Accepted
have a positive effect on IS impact in
organisational strategy.

H3: The investments performed by companies 0.391 0.018 Accepted
increase the IS outcomes and companies’

performance.

H4: The risks associated to IS implementation 0.396 0.000 Accepted

have impact on the investments performed by
companies and affect the impact of IS in strategy.

HS5: The risks associated with the use of IS 0.155 0.025 Accepted
influence the impact of those systems in
organisational strategy.

Source: Author elaboration

4.3 Discussion of the results

In the present section, the results obtained through the data collection will be compared
with the literature review. In order to understand if those results answers to the research
questions of the current investigation —

Q1 What are the benefits associated with the use of IS namely in strategy?

Q2 In which aspects should a company invest to increase the IS implementation
outcomes and companies’ performance?

Q3 How can firms mitigate IS implementation risks, and do they affect the impact of IS
in strategy?

Q4 What is the contribute of IS for an organisational strategy? — having been subjected
to several tests using SmartPLS 3 (Henseler et al., 2015).

Three main factors were identified, namely:

1 the benefits of IS (Murphy and Simon, 2002, quoted by Queiroga, [(2009), p.8;
Zare Mehrjerdi, (2010), p.308; World Congress on Engineering and Computer
Science et al., 2011].

2 the investments in IS (Laudon and Laudon, 1998; Lee et al., 2016; Fardal, 2007)

3 the risks associated with IS (Sherer and Alter, 2004; Kaplan and Mikes, 2012;
Goldsack, 2017).

To achieve results at these 3 main variables, the items associated with each variable were
tested individually, through the applied questionnaire, and all of them confirmed to be
statistically relevant to the study, when obtaining scores above 0.4, all of which are
significant since p < 0.000, therefore revealing its reliability (Sarstedt et al., 2017).
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Below, the findings obtained from each one of the research questions will be analysed
into detail.

Q1 What are the benefits associated with the use of IS namely in strategy?

The present study reveals that, in fact, and as supported by many authors in the literature
review section the benefits that companies have using IS are several. IS bring benefits
across all or many areas of an organisation, consequently impacting positively
companies’ strategy.

The usage of IS allows companies to improve in many crucial areas of activity of
firms, being all of them intrinsically related with strategy, namely at a management level,
significantly improving the management itself, the decision making and management of
the companies’ resources. As revealed in the results of the individual tests of the
conceptual model with values above 0.7 in which p > 0.000 as supported by the
Literature review. Namely, the Zare Mehrjerdi (2010, p.308) study, that defends that IS
allows companies to have access to updated, real and complete information, enabling the
companies’ management improvement, make better decisions (Laudon and Laudon,
2009) and improve resources management (Gouveia et al., 2004). The results of the
conceptual model also revealed that the operational area is also positive impacted by IS,
namely, reducing the operation cycle time and consequently improving the quality of the
services / products delivered to customers.

Lastly, and answering to this research question, all the benefits directly related with
firms’ strategy were all statistically significant, all above 0.7 in which p > 0.000,
revealing that the use of IS have a significant positive relation with strategy. As per the
results obtained in the questionnaires, IS enable companies to get competitive advantage,
support business growth, improve efficiency and productivity and generate a
differentiated offer in the services / products delivered to clients, which is corroborated
by the Literature review. Addo-Tenkorang and Helo, World Congress on Engineering
and Computer Science, Ao, and International Association of Engineers (2011, p.1111),
defended that the IS implementation enable the improvement of efficiency and keeping
the competitive position of the company in the market. As well as Li et al. (2006), and
Gouveia et al. (2004), that mentioned that IS generates competitive advantages over
competitors in cost or in differentiation and support in the organisational long-term plan.

Q2 In which aspects should a company invest to increase the IS implementation
outcomes and companies’ performance?

Considering the obtained results in the questionnaire’s answers, the benefits of IS are
directly related with the Investments performed by companies. As discussed above, most
of the Benefits related with the implementation of IS, increase the performance of firms.
Therefore, the greater the investment of companies in technology — also supported by the
literature review reinforced by many authors, that argued that considering today’s global
market no industry or business can survive without having latest technology, thus is
crucial for companies survival to invest in technology / IT (Laudon and Laudon, 1998;
Liao et al., 2015; Lee et al., 2016) — in competitive edge, research, and HR, namely the
ones with specific IS/IT capabilities, the greater the IS outcomes and the better the
companies’ performance.

Bearing in mind the increasing importance of IS in companies nowadays, more than
perform IT investments, firms should be aware of the importance of human IT capability,
especially with a background of RBV (Dias and Lages, 2021). That was proven through
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the result obtained in this item HR in the conceptual model under analysis, in which, the
value obtained was higher than 0.7 considering p > 0.000. The human resource
investment positively influences productivity and consequently companies’ performance.

Q3 How can firms mitigate IS implementation risks, and do they affect the impact of IS
in strategy?

The current investigation unveiled that the Risks associated with IS implementation have
a positive relationship with the company investments, which means that more risks of IS
implies more investment in IS. That in turn, influence indirectly the impact of IS in
strategy as shown on the conceptual model. The principal risks associated with the
implementation of IS in the current investigation were technical (hardware or software
failures), cost of implementation and maintenance, implementation difficulties,
infrastructure risk, organisational risk, functionality risk, failure to gain user commitment
and lack of motivation and interest.

Associating those risks with the categories of investments mentioned in the previous
research question, led to a very interesting comparison that demonstrate the significance
of the relationship between these two variables. Namely, considering that as more as the
company have technical risks, more important is to invest in proper and suitable
technology, to mitigate that threat. Similarly, with the failure to gain user commitment
and Lack of motivation and interest risks, if companies have detected that the user
commitment is negatively influencing the outcomes of IS as well as the lack of
motivation and interest by its users. Based on the literature review and on data collection
results, companies will invest more, namely in HR, to face those risks.

One can affirm, based on the findings of the current paper, that the principal reason
that explains this positive relationship is the necessity of companies to face the risks with
risk mitigation plans and actions. As defended by Granger et al. (2007), for risk
mitigation, companies should have management control, operational controls, and
technical controls, namely, technical capabilities incorporated into the IT infrastructure
specifically to support increased confidentiality, integrity, and availability of information
services, which explains the importance of IS investments when approaching IS risks.

Reinforcing, IT control systems are critical for companies’ data protection and is one
of the best options to mitigate and control de risks associated with IS, such as the
vulnerability to potential information attackers (Mar et al., 2012). For some scholars the
investments performed by companies should not just be related with IS and technology
but also in a specific Information system of Risks management, namely, the Enterprise
risk management (ERM) (Patterson, 2015). Investment in risk assessment techniques is
particularly important for companies, since enable the identification of existing and
potential risks, that consequently, decrease companies’ vulnerabilities and provides a
secure environment for information assets (Eroglu and Cakmak, 2016).

Q4 What is the contribute of IS for an organisational strategy?

First, the present research question can be answered through the association of all the
above. In the beginning of this discussion topic, in regards with the first research
question, it was possible to verify that the use of IS brings a wide range of benefits for
companies, namely, for strategy. As already stated, some of those benefits are to get
competitive advantage in the market over competitors in cost or in differentiation,
support in the organisational long-term plan, support business growth, improve efficiency
and productivity and generate a differentiated offer in the services / products delivered to
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clients and improve efficiency. Thus, considering that strategy is the definition of the
principal long run objective of a firm, and the adoption of actions resources allocation, to
achieve the established goals [Chander, (1998), p.11], also, bearing in mind, that strategy
is directly related with competitive advantage issues (Barney and Hesterly, 2005). One
can confirm that the adoption of IS and consequently its benefits impact positively the
companies’ strategies.

For that matter, ‘IS’ and ‘Strategy’ has a close relationship in an organisational
approach, several were the investigations that revealed that many important objectives of
an organisational strategy depends strongly on the organisation’s IS capabilities, those are
the ability to leverage and sustain its competitive positioning, to create strategic value, to
develop closer relationships between the firm and its customers and to integrate the
firm’s resources (Doherty and Terry, 2009; Fink, 2011; Kim et al., 2010).

On other hand, by analysing the contribute of IS for an organisational strategy in a
risk perspective, is possible to confirm that both variables are significantly related. As
stated, is the discussion of the third research question, and considering the obtained
results. Companies are aware of the risks related with the adoption of IS and the
importance of their mitigation. Therefore, due to that necessity of risk mitigation firms
are investing in suitable systems / strategies, namely in enterprise risk management,
human IT capability, especially with a background of RBV, that indirectly impacts
positively companies’ strategies, enabling companies to be less vulnerable and with less
chance to fail. Also, the identification of IS risks as well as the investment on their
mitigation, can lead to better decisions according to the company mission, finally, that
can increase the likelihood that a firm will adopt the right strategy. Which has as an
ultimate objective the generation of competitive advantage.

5 Conclusions

The main purpose of this study was to understand the real impact of IS in companies and
especially the role they play and the contribute they have at a strategic level. As such, a
quantitative method was used to collect data, through questionnaires and analysed
afterwards that data using statistical methods, namely through the modelling of structural
equations SEM. This section seeks to present and discuss the study’s main findings,
highlighting its final conclusions.

During the process of understanding the uses of IS for strategy, other variables
intrinsically associated with the use of IS were considered. Among those variables that
will contribute to this investigation in regards with the impact of IS in strategy, are
benefits, investments, and risks.

Overall, with the present research it was possible to prove that, considering that
strategy can be defined as the main long run objective of an organisation is directly
related with competitive advantage issues (Barney and Hesterly, 2005). As per the results
obtained in the investigation the main benefits that the adoption of IS brings to companies
are to get competitive advantage, support in business growth, efficiency, and productivity
improvement [Addo-Tenkorang and Helo, World Congress on Engineering and
Computer Science, Ao, and International Association of Engineers, (2011), p.1111]. And
in terms of cost, differentiation, and support in its long-term plan (Gouveia et al. 2004).
Thus, one could confirm that the adoption of IS and consequently its benefits impact
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positively the companies’ strategies. Revealing the importance and contribute of those
systems for firms.

On other hand, in the present investigation was analysed the impact of the Risks
associated with the use of IS on the Investments performed by companies. The major
risks that were identified were a technical risk namely, hardware or software failures,
(Granger et al., 2007), cost of implementation and maintenance, difficulties implementing
IS, infrastructure and organisational risk, functionality risk, and lack of user commitment
(Belmiro and Pina, 2001, quoted by Queiroga, 2009). Although as per the results
obtained in this paper, the investment in proper and suitable technology, can avoid and
mitigate technical risks. Similarly, to the lack of user commitment and lack of motivation
risks, if companies detect that the level of user commitment is negatively affecting the
outcomes of IS, they will invest more, namely in HR, to deal with those risks.
Additionally, one of the solutions used by companies nowadays to face and avoid the
risks of IS are the investment in a specific IS of risk mitigation, namely, Enterprise risk
management (ERM), as well as in risk mitigation plans and risk controls. Regarding the
risk control Granger et al. (2007), found a comprehensive framework that divides
mitigation risks control in an organisation in three categories.

1 Management control — that intended to ensure that the requirements for system
confidentiality are satisfied.

2 Operational controls — include day-to-day processes more directly associated with
actual delivery of the information services.

3 Technical control — technical capabilities incorporated into the IT infrastructure
specifically to support increased confidentiality, integrity, and availability of
information services.

As so, the main objective of the present study was achieved, that was to understand the
real impact of IS in companies, to understand if is, in fact, a critical factor of firms’
success and survival or if, in other hand, its risks avoid companies to adopt those systems.
In regards with the companies that already adopted IS the aim of this investigation is to
understand it contribute at a strategic level. The results obtained revealed that IS are
affecting most management functions and have become essential to firm’s competitive
advantage and survival [Granger et al., (2007), p.89] and were also considered as one of
the types of informatics management systems, must relevant and important for
organisations and for decisions support [Alberghini et al., (2014), p.164; Laudon and
Laudon, 2009]. In regards with the risks, with the present investigation one could verify
that, although the implementation of IS have many risks associated was not a reason that
led companies to avoid in the investment in those systems. Contrariwise, the risks led
companies to invest more, to mitigate those risks.

In sum, this research allowed to determine that the use of IS benefit companies in
most of the departments of companies, but at a strategic level. In turn, these systems will
increase the competitive position of companies, support in business growth, efficiency,
and productivity improvement.

Hence, the present investigation has allowed to deepen the studies in the field of the
impact of IS in strategy and understand the relationship of that with the investments in IS,
benefits of using those systems and the risks associated with it. Hence, it is relevant to
analyse both limitations and implications of the present study.
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Concerning the limitations to the present study, considering the field of IS and the is
in constant technological development nowadays, this approach can ultimately limit the
ability to form casual relationships between the variables. In addition. Additionally,
another limitation of the present study is related to the fact that a convenience sample was
used which limits the ability to generalise results, since the sample was not representative
of a population neither randomly obtained (Baptista Lucio and Hernandez Sampieri,
2002). Regarding the second research question, a limit sample was obtained which
ultimately compromise the ability to make significant statistical inferences. Thus,
regarding external validity, it is not possible to generalise the results as they are not
representative. Even though this investigation was able to reinforce some of the scholars
existing theory concerning the impact of SI in firms, particularly in strategy, the present
research should be perceived as an exploratory study, which cannot be generalised, or
representative.

Finally, it is important to bear in mind that the technological evolution, namely at
enterprises level are still in current development. Thus, is expected that in the next few
years the use of technology and consequently, the use of IS in organisations become more
widely used, which will ultimately influence the companies’ strategies as revealed in this
study. Hence, regarding the impact of the use of IS in organisation strategy, would be
interesting for a future investigation to understand if the sector of activity has influenced
the IS impact in strategy. Moreover, another study that could be done in the future in
regard of the use of IS at a corporate level is to understand what the impact of those
systems in the remaining departments of companies is, beyond the strategic department.

To conclude, the impact of IS on organisational strategy allows further empirical
research regarding IS. Due to the significant increase in the use of technology and the use
of IS by companies. Lastly, it is wished that this research could motivate further studies
in this field, which is likely to become increasingly important, particularly at an
organisational level.
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