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Abstract

Purpose — The purpose of this study is to investigate the impact of technology orientation (TO) on firm
performance (FP). This study also aims to identify the mediating role of firm innovativeness (FI) in the relation
between TO and FP.

Design/methodology/approach — Quantitative approach has been adopted for analyzing the impact of TO
on FP in software houses located in two big cities of Pakistan. Mean, standard deviation, correlation and
regression analysis were used.

Findings — Results proved that of TO predicts FP and FI mediate the relationship between TO and FP.
Practical implications — This study used cross-sectional further studies may be conducted using
longitudinal research design for achieving in-depth insights.

Social implications — Software houses should focus on TO and innovativeness for improving their
performance.

Originality/value — This research guides the way to improve performance TO and innovativeness of
software houses based on the empirical results.
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‘ 1. Introduction

I The software industry is one of the flourishing sectors of the economy of Pakistan which
plays an indispensable role in the economic uplift of the country (Tanwir and Khemka, 2018;
Ziemba, 2019). Firms involved in the software are required to pay attention not only to

World Journal of technology orientation (TO) but also to the orientation of the market as these have got
s et scholarly attention from the time when it was acknowledged being the main element for the
e favorable outcomes of software firms. Such like orientations are very supportive and show
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highly aligned with the research and development (R&D) activities and make use of modern
technology with a view to develop novel products (Frank et al, 2016; Teubner and Flath,
2019). This study is being carried out to explore the process through which software firms
perform proficiently with the application of an ideal setting in order to examine the role of
orientations of technology and market (Loraas and Diaz, 2009).

The present time is an era of fast growth in all fields particularly the software sector,
where change and latest developments take place unprecedentedly (Giunti et al, 2019;
Masa’deh et al., 2018). Executive bodies of such firms mainly rely on the ability of firms with
respect to their adaptability with the changing requirements as well as finding out latest
methods to meet the requirements of the excellencies. Therefore, the performance of firms
dealing in the software sector is highly dependent on their capacity to take initiative and get
involved in innovations. A firm’s knowledge with respect to technology and determines its
ability of innovativeness (Parida et al, 2017; Vishnivetskaya and Mikhailova, 2019).
Therefore, this study involves investigations to find out that how the firms in the software
industry can accomplish performance via innovativeness, market orientation as well as TO.
The process of acquiring the ideal level of performance looks very difficult as well as costly,
besides this maintaining continuous innovativeness itself is a difficult task (Acar and
Ozsahin, 2018). In order to cope with such situations, the firms dealing in software sectors
should pay full attention and devise long-term strategies in accordance with market- and
technology-related reforms (Tajeddini, 2016; Yeniyurt ef al, 2019). Pakistan-based software
firms require not only a strategic but also a proactive response in order to meet the dynamic
demands of the market. While doing so, the firms should keep in mind the expected setbacks
which may result due to the occurrence of high scale technological obsolescence. To address
all these hurdles, this research work focuses on the capacity of the firms’ in getting extensive
knowledge regarding relevant market as well as technology (Joshi and Mouri, 2015; Sanchez-
Martin and Keller, 2019). In order to ensure competitiveness for software firms, both the TO
and market orientations play strategic role. The research studies conducted so far, do not give
any substantial knowledge to explain the role of TOs along with market orientation with a
view to attain firm performance (FP) with the help of firm innovativeness (FI) that constitutes
anoteworthy research gap. The present study will provide a platform to the software firms to
give reconsideration to the effectiveness of TO along with market orientation with a view to
improve performance. Figure 1 shows the theoretical framework of this research.

It is a matter of fact that contemporary global economy is reshaping with an
unprecedented growth rate, particularly the contribution of computer related services has
given a new look to economic landscape. Through latest computer programs and application
software technologies, competitive advantages can be obtained in every walk of life, e.g. in the
healthcare sector, computer programs are used for open heart and other surgical activities, lab
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diagnostic processes, pharmaceutical processes. Similarly in other fields like governance,
education, defense, aeronautical operations, business, industries, marketing, engineering
design, governance, genetic processes and a series of endless fields where computer usage has
totally changed the traditional uses. It is therefore, imperative that the software houses are
given complete patronage by the government of developing countries like Pakistan so that
advancement in different sectors of economy is attained. This shift TO for improving
software houses is more profound in Pakistan. Hence, the current study offers more
interesting implications for practical management. The research model is presented in
Figure 1.

2. Literature review

2.1 Technology orientation

Technology-driven technique is meant to proactive creation along with a quick coordination
in order to get educated with the advancements in technology, and subsequent application of
such innovations in the process of business, i.e. new product improvement, etc. (Tambunan,
2019; Zhang et al., 2018). An organization which is technology driven perhaps goes beyond
expectations in growing maximum return through provision of services and products (Jawad
et al., 2019; Schlaegel and Reichel, 2017) as customers show keen interest in such kind of
services and products. In this way, technology-driven application enables a firm to produce
quality products which instantly meet customers’ demand, and all this facilitates
organizational execution (Frambach ef al, 2016; Zulu-Chisanga et al, 2016; Yousaf et al,
2018). TO is a firm’s inclination toward application of latest technology for introducing new
products, besides improving existing products and services through encouraging and
supporting innovative ideas (Ardito and Dangelico, 2018; Yousaf and Majid, 2017).

The research work of the previous scientist researchers reflects that those organizations
which have technological orientation possess comprehensive knowledge with respect to
extensive technological updates besides hiring the services of experts in finding out solutions
for technical problems. TO causes significant achievements and assists in finding out the
technological solutions and ultimately firms satisfy the demands of their clients.
Technological orientation is highly essential for updating the new technology besides
playing a significant role to meet the relevant challenges pertaining to business performance
(Parida, 2017; Chakraborty et al., 2019).

TO is deemed as an important determinant of innovation in those firms whose reliance is
on technology along with this; it also acts as preliminary idea for innovation based
organizations (Jongman et al., 2020). Those firms which are dependent on TO have the ability
for attaining a favorable technology environment and subsequently use this environment for
the development of new products as well as the requisite processes of novel goods. Besides
this, it pays attention on “technology push” notion within the organization, and ultimately
modern technology is used instantly by the firms and ultimately avail the benefits of first
mover. Those firms which give high value to technology invest a significant amount of their
funds in the “Research & Development” and at all times give preference to those firms which
have TOs (Frank et al, 2016). TO capability facilitates an organization in becoming vigilant
regarding scientific developments.

2.2 Firm innovativeness

It is a matter of fact that the innovativeness is a prerequisite not only for the survival of
business organizations but also essential for their higher performance (Vanhala and Ritala,
2016; Wang et al., 2020). It is the capability of a firm to link itself in introducing new ideas,
products as well as services which may have positive impact on FP besides promoting



developmental process. In the broader sense, the innovativeness can be viewed through
innovation breadth and innovation depth (Kim et al, 2015; Danneels and Vestal, 2020). The
former one is subclassified into different domains (like innovativeness in the context of
product, marketing process, as well as overall innovativeness of the organization, etc.) and
with the application of this an organization may introduce new idea (Zawawi et al., 2016).
Innovation depth refers to the organizational competency to identify new offering time and
again confirm itself being ready at any time for creativity apart from domains of new offering.
Innovativeness is a significant approach, with special reference to the firms involved in
software research. Organizations dealing in software services face dynamic changes and
usually depend on the latest technology to ensure business success (Sedera et al., 2016).
Organizational innovativeness has the quality to minimize mistakes with the help of advance
thinking which facilitates technology-related firms, i.e. software houses in establishing their
business houses, owned by technology-intensive industries.

Organizational innovativeness is one of the initial steps in introducing a culture which
encourages innovative activities, which are essential for ensuring organizational
performance. It is the firm innovativeness which supports not only the management of the
firm but also supports the employees of the firm in creating and developing new ideas.
Besides this, it also supports in resolving different problems in a newest as well as unique
way. Majority of findings pertaining to research on innovation highlight that organizational
innovativeness brings innovation in the firm’s, yet, the current research pay attention on the
FP being the core result of FI (Vij and Bedi, 2016). F1 is the key element which paves the way
for organizations to encourage their teams to adopt innovative work behavior in the
application of new technology, new service, new product and processes alike. Actual use of
imagination being the main point pertaining to innovativeness, always supports in the
generation of creative ideas for innovation and subsequent execution. This is the principal
tool that facilitates in achieving competitiveness, performance as well as establishing a sound
business. Moreover, innovativeness facilitates organization to instantly adapt the requisite
changes which abruptly arise during market operation because of the vibrant technological
trends. Organizational innovativeness establishes a supportive organizational culture which
motivates their workers in giving innovative ideas, providing new insights about executive
decisions and above all more clearly formulating innovative strategies. Such a culture
ensures an environment that is helpful in introducing creativeness, comfortable environment
and target-oriented condition with a view to achieve desired results.

2.3 Technology orientation and firm performance

Those firms which have high level of TO allocate a lot of their funds for enjoying the fruits of
novel innovations which play the role of trend-setter, applying new procedures, introducing
new services as well as products. Along with this, the technological changes taking place in
the industry may also have impact on their improvement potential or technology adoption
(Zhang et al., 2018). Earlier research studies reported that TO have positive effect on strategic
business performance (Hao and Song, 2016). Despite the fact that the role of TO with respect
to development was admitted since long, however, the previous research scholars have given
least amount of importance to the association which exists between TO and business
performance. Firms having high degree of TO, enjoy high business performance during the
period when fast changes take place in the technology as they have the capability to meet the
demands of their customers through applying new procedures, services and products (Tseng
and Liao, 2015). Firms having high level of TO along with incorporating technology
advancement and maintain customers’ satisfaction, most probably have an upward
expansion in performance, profit and also in sustainability (Tajeddini, 2016). In this
respect, a lot of resources are being invested with the belief that excellent returns will come
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(Zulu-Chisanga et al, 2016). The earlier research studies explored that the firms make
investments in their R&D activities, and enjoy its fruits through new innovations and avail
the benefits of refined advanced technology. When the market is in stable condition apart
from abrupt technological advancements, the effect and importance of the old technology
automatically diminishes quickly. Organizations must allocate handsome resources for
technological advancements, introduce different products with latest advancements and
manage risk through developments else they will be thrown away from the market due to the
application of obsolete technology (Frank et al,, 2016). Firms described with high degree of
technological instability, compete only on the basis of technology rather than the firms
portrayed with low level of technological instability. With the application of latest graphic
and animation technology, software program upgrade planning models, enhance
performance of products, hardware as well as machines (Polys et al, 2018). An
organization which is highly dependent on technological capability must have the ability
to foresee as well as ensure technological advancement for application in its products and
services, to avail the benefits of high business performance. Organizational plan may explain
that how the firm will compete in the market and attain constant dominance in the industry.
Despite all this, it (technological orientation) has still not considered as a significant factor for
strategic orientation. Many scholars have made research studies regarding perception of TO
from both individual and organizational point of view. So far very rare research work has
been made regarding TO in small and medium enterprises as earlier studies mostly focus on
larger organizations. Research study conducted by recommended that an organization’s
long-term success depends on TO which presents opportunities for provision of new
technological products, procedures and services.

There is no consensus on a commonly agreed upon definition of TOs. (Saqib et al., 2018)
explains that TOs reflect motives of an organization as well as the attitude of its management
with respect to implementation and production of new technology or services with a view to
have an interconnection in the market, with the help of properly producing and combining the
new technology. Thus, for the prosperity of a firm, TO is deemed as an immediate strategic
orientation (Acar and Ozsahin, 2018). The logic of TO highlights that a firm which has TO is
always proactive in R&D activities, acquiring the newest technology along with using latest
technology in the process of producing new products as well as services, etc. (Polys
et al, 2018).

Technology-driven firms use technology just like an information spruce (Tajeddini, 2016),
and remain intensely centered about R&D processes for improvement of FP (Wamba et al.,
2017). All this is managed through large budgetary provisions for gathering and storing
innovative information which is mostly helpful in strategic performance enhancement. Those
firms which are seeking a technology-driven system give high importance to technology
improvement in their system to attain their technical objectives which is significant for
creating the desired products and services (T'seng and Liao, 2015). Such firms are energetic in
obtaining latest technology along with making use of these developments in the process of
producing new products and services with a view to meet ever evolving needs of their clients
(Polys et al., 2018).

Technology-driven firms highly emphasize acquisition as well as use of the novel
technology and for this purpose they always keep relations with the pertinent stakeholders
like research firms, competitors and suppliers, etc. in order to acquire new technology. Data
technology capabilities show an organization’s ability to establish and disseminate data.
These capacities include data technology models for betterment of internal communication,
creation of technical information as well as cross functional incorporation. Abilities of latest
technology enable a firm to successfully disseminate technological data in all the working
departments (Tseng and Liao, 2015). As a result of this, it is hoped that the application of



technology-driven technique demands as well as encourages the upgradation of abilities of
data technology with a view to generate and disseminate specialized data (Frank ef al, 2016).

HI. Technology orientation predicts firm performance of software houses.

2.4 Mediator firm innovativeness

One of the key objectives of the current study is to inquire into mediating role of FI pertaining
to TO vis-a-vis FI. Those firms which are technology-driven provide latest information as
well as updated news regarding technology besides deeply covered R&D process in order to
strengthen FI (Acar and Ozsahin, 2018). Firms dealing with technology-related businesses,
e.g. software houses always support collection as well as gathering innovative information,
along with storing it with having heavy budget in R&D (Arora ef al, 2016). They make direct
investment in new technology and sort out products and establish solid foundations for
organizational innovativeness (Joshi, 2015). If organizational innovativeness coincides in its
proper direction along with its implementation at the proper time, it may give a high profit to
the firm. First mover firms, may easily get customers’ attention along with developing
long-term relations with the customers which will strengthen their position vis-a-vis
competitiveness and performance. Firms established in developing countries like Pakistan,
have to pay attention on TO, so that F1 is secured which is a prerequisite for business success.
It is an open secret that FP in software houses is highly dependent on novel thinking and
innovative skills (Vij and Bedi, 2016). TO provides awareness about the novel trends in
technology which ultimately determines FI. Accordingly, the present study investigates the
impact of TO on FI with the incorporation of FI being a mediator.

One of the key aims of the current study is to find out the mediating role of FI on the
relation between TO and performance. Firms that are technology-driven provide latest news
and information regarding technology while remaining profoundly focused about R&D
processes in order to improve their (firms) innovativeness (Ockwell et al, 2015). The
technology-related organizations like software houses always look forward for gathering
innovative information and subsequently storing it with the help of hefty budget in R&D and
directly invest in new technology that result in good organizational financial performance
(Roztocki and Weistroffer, 2015). The TO supports firms’ technology capacities for
improving technology and segregates products and set strong foundations for FI (Lee et al,
2015). FI may result in high profitability provided that it is implemented in the proper
direction as well as at the proper time. The first mover firms may enjoy attention of customers
and develop long-term relations with the customers that will make it sure their
competitiveness as well as performance. The information technology sector of developing
economies like Pakistan ought to pay attention on TO in order to It is a matter of fact that FP
mainly relies on the new thinking in information technology/software houses for which the
firm should be equipped with innovative skills. In a nutshell, TO determines FI which
provides updates regarding the newest trends regarding technology. In light of above, this
study is focused to investigate that how the FI affects as mediator, the relationship of TO vis-
a-vis FL

H2. Firm innovativeness mediates the connection between technology orientation and
firm performance

3. Methodology
This study is quantitative in that way in which a survey has been conducted through
questionnaire. The element of investigation for this study is software houses of Pakistan. As
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the software sector fast growing industry and majorly depends on technology, where
alterations and newest developments take place unprecedentedly (Masa'deh et al., 2018).

3.1 Sample size and data collection

For this research, we have collected data from software houses located in Pakistan the famous
cities, i.e. Lahore and Peshawar. These two cities have six IT parks having 150 to 180
employees and the total employees working in these software houses were 1,135. Before data
collections, the Managing Directors were contacted for participation in survey. Simple
random sampling technique was used and four software houses were agreed to participate.
657 questionnaires were distributed through email out of which 511 questionnaires returned
back. After checking the missing data and incomplete questionnaire only 478 useable
questionnaires were included for analysis.

3.2 Measurement of variables

All the variables were measured by using 5-point Likert-scale responses ranged from 1 for
strongly disagree to 5 for strongly agree. The scale of FP was measured with three Items
adapted from the work of Lee ef al, 2015. The questions were asked about the firms’ major
performance in the area of market share, sales and profitability as compare to the three
largest competitors of the firm. Cronbach’s a value was satisfactory for this construct 0.835.
The scale of TO was measured with four items adapted from the work of Lee et al, 2015.
Cronbach’s a value was satisfactory for this construct 0.835. The scale of FI was measured
with five items adapted from the work of (Lee ef al., 2015). Cronbach’s a value was satisfactory
for mediating variable 0.868. The control variables of this research study are Respondent
Age, Education and Experience.

4. Analysis and results

LISREL 8.54 and SPSS 22 software were used to scrutinize the data, Constructs validity was
checked through confirmatory factor analysis (CFA) and data fitness was confirmed through
structural equation modeling (SEM). This study compared the proposed models and results
shows that three-factor model was fit to the data and had acceptable values of CFA (root
mean square error of approximation (RMSEA) = 0.046, > = 946.35 df = 456; ;(Z/df = 2.07;
confirmatory factor index (CFI) = 0.93; incremental fit index (IF) = 0.94; goodness-of-fit
index (GFI) = 0.92).

4.1 Scale measurement

Both convergent and discriminant validity was checked. Results proved that convergent and
discriminant validity was not an issue in this study. Table 1 shows composite reliability (CR)
is greater than 0.98; average variance extracted (AVE) is less than 0.78; and CR is less
than AVE).

Table 2 presents the values of correlations, means and SD. Results shows that TO and FI
has positive association (» = 0.43), TO and FP has positive association (» = 0.32). FTl and FP
has positive association (» = 0.47).

Table 3 shows the results of hypothesis. Three-step hierarchical linear regressions have
been conducted. Results of H1 proved that TO has a significant positive impact on FP
(beta = 0.37, p = significant). To access the mediating role of FI three-step hierarchical linear
regression has been used. Step 1 shows how control variables affect mediator and dependent
variables. Step 2 added independent variable for checking its impact dependent variables.
Step 3 added the mediator for testing the mediating effect. H2 proposed that FI acts as
mediator in the relationship between TO and FP. Table shows the indirect effect of TO on FP
via FI. Results shows that the impact of TO on FP has reduced from (b = 0.37, p = significant)



Technology

Factors SL t-value AVE \/AVE CR . .
orientation on

Technology orientation 0.78 0.86 098 firm

TO1 0.83 14.81

TO2 094 1573 performance

TO3 0.82 1241

TO4 0.85 13.64

Firm innovativeness 0.74 0.98 0.83 147

Fll 0.82 1341

FI2 093 14.88

FI3 0.86 15.88

FI4 093 15.98

FI5 0.86 14.23

Firm performance 0.79 0.96 0.88

FP1 0.84 1341 Table 1.

FP2 0.85 1394 Results of loading,

FP3 0.82 13.15 AVE and CR values
Variable Mean SD 1 2 3 4 6

1 Age 352 0.65 1

2 Education 363 0.67 0.01 1

3 Experience 3.65 0.58 0.08 0.11 1

4 Technology orientation 3.59 0.64 0.05 0.07 0.11 1

5 Firm innovativeness 375 0.68 0.06 0.08 0.12 0.43%* 1

6 Firm performance 3.69 0.69 012 0.09 0.09 0.32* 0.47%% 1 Table 2.

Note(s): **Correlation is significant at the 0.01 level (two-tailed) Results of correlation

Firm innovativeness Firm performance

Details Beta t Beta t Beta t Beta t

Step 1

Age 0.03 0.06 0.08 0.12 0.07 0.22 0.03 0.12

Education 0.02 0.13 0.04 0.13 0.11 0.17 0.04 0.14

Experience 004 021 0.03 0.14 0.8 0.19 0.05 0.18

Step 2

Technology orientation 24k 832%*  (.37FF 12.65¥*  0.16 127

Step 3

Firm innovativeness 0.43%* 13.42%*

F 15.45%%* 21.23

R 0.32%% 0.34%%

R% change 0.18 0.09

Sobel test

TO- > FI- > FP (4.32*%)

Note(s): ** shows significant level > 0.000, * shows significant level > 0.005

Table 3.
Results of H1 and H2

to (b = 0.16,p = nonsignificant), while F1is significantly impact (b = 0.43, p < 0.001). Hence, it
is proved that FI fully mediate the relationship between TO-FP. Sobel test was used to
investigate the mediating effect and results proved our H2 (t = 4.32, p < 0.005).
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5. Discussion

H1 proposed the direct impact of TO on FP. Results of H1 have been made worked. The
results proved that TO is the requirement of software houses of Pakistan, and TO
significantly and positively affects FP. This results support the work of previous researchers
(Rajapathirana, and Hui, 2018; Rydehell ef al., 2018; Pratono, 2018). This knowledge paves the
way for software house in implementing the newest methods. Result of H2 explores that the
relationship between TOs and FP is mediated by FIL Findings of the study highlighted that
the FI is improved by TO of the firm.

5.1 Theoretical and practical implications

From the results of this study a number of theoretical and practical implications can be
drawn. Firstly, it indicates that software houses in Pakistan ought to have modern
technological applications for enhancing organizational performance. When they apply latest
technology, it will enhance their overall performance. This findings support the work of
previous study (Rajapathirana and Hui, 2018). Second, in this contemporary era computer
technologies like cloud computing, artificial intelligence, block chain technology and machine
learning are playing a significant role in the performance enhancement of firms particularly
in the software industry. Thirdly, technological advancement must be supplemented by FI.
The collaboration of latest technological applications along with innovation in the processes
and other mechanisms will enhance FP manifold.

5.2 Limitations and future research

This research also has few boundaries that may be considered as directions for future
research. Firstly, we concerned on the accomplishment of a specific aspect, i.e. TO in
sightseeing and software houses; the major options are the same portion in the context of
small-scale software houses. Secondly, we considered FP as an organizational-level construct
and examine our research setting based on quantitative data. The future research may be
conducted through qualitative approach.
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