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Abstract 

The implementation of Internet of Things (IoT) technologies in traditional industries has been 

gaining momentum over the past few years due to the requirement for increased operational 

efficiency, better decision-making and proper resource allocation. Nonetheless, not all industries 

embrace these technologies due to their infrastructure, low levels of digitization and 
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organizational culture. This research aims at analysing the factors that affect the adoption of IoT 

decision systems in traditional industries in regard to cost efficiency, productivity and economic 

value creation. The paper employs the empirical evidence and the literature review to develop 

the conceptual model, in which the variables of technological readiness, organizational 

characteristics and perceived economic benefits determine the adoption intention. It is shown 

that the companies see strategic importance in the implementation of the IoT decision systems 

but are unable to adopt the technology due to such challenges as lack of funds, concerns about 

security, difficulties in terms of integration with other systems and lack of qualified staff. The 

study provides the evidence that organizations which adopt IoT solutions manage to improve 

their operational performance, in particular, reduce machine downtime, allocate resources 

efficiently and make better decisions. 

Keywords: Internet of Things; decision systems; technology adoption; traditional industries; 

digital transformation; economic impact 

 

 

INTRODUCTION 

There is currently taking place a radical change in traditional industries like agriculture, 

manufacturing, energy, and logistics due to the increased use of digital technology in their 

operations. From among the different technologies used, there has been a major role played by 

the internet of things (IoT) which provides the foundation for real time monitoring, decision 

making and predictive optimization (Ouaissa et al., 2022; Shafiq et al., 2015). IoT supported 

decision systems can help organizations to make use of their operational data in ways which 

could not be done before in terms of analyzing and interpreting it (Maiti et al., 2023; Polyzos & 

Papadopouli, 2020). However, there has not been a universal adoption of this technology 

despite its benefits especially in industries which lack digital maturity (Zhu et al., 2006; Oliveira 

& Martins, 2011). 

There are several reasons why there has been an increasing focus on IoT adoption. 

Organisations experience increasing levels of competition, uncertainty and volatility in the 

market, as well as increasing pressure on transparency and sustainability (Maiti et al., 2023). 

On the other hand, the price of sensors, connectivity and cloud computing has dropped sharply, 

making it more affordable for small and medium enterprises to adopt IoT technologies (Atzori et 

al., 2010; Miorandi et al., 2012). Digital transformation is encouraged by governments and 

professional associations, as well as various funding programs and regulations. However, the 

move from traditional methods to IoT-based solutions is not easy. The technology becomes too 

expensive for them because of the budgetary constraints, security concerns, lack of 
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compatibility and lack of expertise in working with the digital environment (Prince & Renjith, 

2022; Tariq et al., 2022; Li et al., 2022).  

Understanding of the process of IoT implementation in the existing business is crucial. 

Reviewing the literature devoted to the issue indicates the significance of the readiness to adopt 

the technology, usefulness of the IoT system, compatibility and managerial support inside the 

company (Zhu et al., 2006; Oliveira & Martins, 2011). Nevertheless, there is still scarce 

information about the process and economics of using the IoT-based decision-making systems 

remains unknown. In order to solve the stated issues, the current research examines the 

determinants and barriers of the adoption of IoT systems as well as the economic benefits of 

implementing them (Ouaissa et al., 2022; Maiti et al., 2023; Shafiq et al., 2015). 

Beyond these sector specific dynamics, the broader evolution of digital ecosystems 

further amplifies the relevance of IoT adoption in traditional industries. As global supply chains 

become increasingly interconnected and data intensive, firms that rely on outdated operational 

models face growing disadvantages in terms of responsiveness, cost efficiency and strategic 

agility. The shift toward integrated cyberphysical environments means that organisations must 

not only collect data but also transform it into actionable insights that support continuous 

optimisation and longterm value creation. In this context, IoTenabled decision systems 

represent a foundational component of modern industrial competitiveness, enabling firms to 

transition from reactive to predictive and prescriptive modes of operation (Miorandi et al., 2012). 

At the same time, the rapid expansion of cloud platforms, edge computing and AIdriven 

analytics has reshaped expectations regarding how industrial data should be processed and 

utilised. These technological advancements have lowered the barriers to entry for digital 

transformation, allowing even resource constrained firms to experiment with connected devices, 

remote monitoring and automated decision workflows. However, the ability to extract meaningful 

value from IoT deployments depends heavily on organisational capabilities, including digital 

literacy, process adaptability and strategic alignment. Without these elements, IoT initiatives risk 

becoming fragmented, underutilised or misaligned with operational priorities. 

Furthermore, the increasing emphasis on sustainability, regulatory compliance and 

environmental monitoring has positioned IoT as a critical enabler of responsible and transparent 

industrial practices. Realtime data on energy consumption, emissions, equipment performance 

and resource utilisation allows firms to meet regulatory requirements while simultaneously 

improving efficiency and reducing waste. As stakeholders—including customers, regulators and 

investors—demand greater accountability, IoTenabled decision systems offer a pathway for 

traditional industries to demonstrate measurable progress toward sustainability goals. 
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Despite these promising developments, the literature indicates that many organisations 

still struggle to navigate the complexity of IoT adoption (Tariq et al., 2022). The integration of 

heterogeneous devices, the need for robust cybersecurity frameworks and the challenge of 

aligning digital initiatives with existing organisational structures create significant uncertainty. 

Moreover, the economic benefits of IoT adoption are not always immediate or evenly 

distributed, leading some firms to delay or scale back implementation efforts. These realities 

underscore the importance of understanding not only the technological aspects of IoT but also 

the organisational and economic conditions that shape adoption outcomes. 

Against this backdrop, the present study seeks to provide a comprehensive examination 

of the factors that influence the adoption of IoTenabled decision systems in traditional 

industries. By analysing the interplay between technological readiness, organisational 

preparedness and perceived economic value, the research aims to clarify why some firms 

progress rapidly toward digital transformation while others remain hesitant. This expanded 

perspective contributes to a more nuanced understanding of IoT adoption dynamics and 

highlights the conditions under which connected technologies can deliver meaningful and 

sustainable improvements in industrial performance. 

 

LITERATURE REVIEW  

Recent literature highlights that IoT adoption in traditional industries is strongly 

influenced by the interplay between technological capability and organisational context. Studies 

show that firms operating with legacy equipment or fragmented information systems often face 

greater challenges in integrating IoT solutions, as compatibility and infrastructure gaps limit the 

effectiveness of sensor based monitoring and data analytics. At the same time, industries that 

have begun modernising their operational processes demonstrate faster adoption trajectories, 

suggesting that digital maturity acts as a catalyst for IoT integration. 

 

IoT Adoption in Traditional Industries 

The use of Internet of Things technology has increased rapidly within industries that 

have always been known for manual operation and old equipment (Atzori et al., 2010; Miorandi 

et al., 2012). Agricultural, manufacturing, energy, and logistics businesses, for example, use 

sensor technology, automatic data collection, and real-time analysis to inform operations 

(Ouaissa et al., 2022; Shafiq et al., 2015). In recent literature, it is shown that the adoption of 

Internet of Things technology in such sectors is not just a process of technology update but 

rather a transformation in their attitude to information flow management (Polyzos & 

Papadopouli, 2020). Organizations that have always used experience based decision-making in 
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traditional industries have the chance to adopt new data-driven operations that can increase 

precision and efficiency (Maiti et al., 2023; Shafiq et al., 2015). 

However, while all industries have similar chances to adopt Internet of Things 

technology, they do so differently. It was found that technological readiness, managerial 

support, and strategy help to implement the technology quickly, while organizations that have 

strict routines and less experience in using digital technologies may adopt the innovation at a 

slower pace (Zhu et al., 2006; Oliveira & Martins, 2011). 

 

Drivers of IoT Enabled Decision Systems 

One of the recurring issues discussed in the literature is that companies implement IoT 

technologies mainly for achieving greater operational efficiency and accuracy in decision-

making processes (Ouaissa et al., 2022; Maiti et al., 2023). IoT systems allow for constant 

monitoring of assets, detecting any deviations in a timely manner and conducting predictive 

maintenance; all of the above contributes to reduced downtime and minimized operational costs 

(Prince, 2022; Shafiq et al., 2015). It is also worth mentioning how IoT can be used to increase 

transparency in the supply chain process, helping organisations to track the movement of 

materials, control environmental conditions and optimize logistics operations in real time (Shafiq 

et al., 2015).   

An additional motivation is connected to the fact that data-driven insights hold some 

strategic value. Companies realize that gathering detailed operational data allows for making 

more informed decisions, increasing forecast accuracy and improving competitive positions 

(Polyzos & Papadopouli, 2020). Additionally, the decreasing price of hardware components, 

including sensors, connectivity options and cloud infrastructure, makes it possible for small and 

medium-sized organizations to take advantage of IoT solutions (Atzori et al., 2010; Miorandi et 

al., 2012). Moreover, external factors, like regulatory requirements, customers' demands and 

industry standards, affect the willingness to implement IoT technologies (Polyzos & 

Papadopouli, 2020). 

 

Barriers to Adoption 

Despite all the positive aspects of IoT, various scientific studies indicate that its 

application often faces a set of barriers related to technology, organization and funding (Zhu et 

al., 2006; Oliveira & Martins, 2011). One of the most common problems associated with IoT 

implementation is its high cost of implementation, which refers to expenses related to the 

purchasing of necessary equipment and software, and also integration into already working 

infrastructure (Oliveira & Martins, 2011). 
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The problem of cybersecurity is among the main factors that delay the process of IoT 

adoption. IoT systems increase security risks and organizations have not enough knowledge to 

handle them (Prince & Renjith, 2022; Tariq et al., 2022). Another issue that complicates the 

implementation of IoT is the problem of interoperability due to the necessity to integrate multiple 

devices with different specifications (Li et al., 2022). Among organizational barriers, there is 

resistance to changes, low level of digital literacy and management support (Zhu et al., 2006; 

Oliveira & Martins, 2011). 

 

Economic Impact of IoT Adoption 

Various economic aspects related to implementation of Internet of Things (IoT) have 

been extensively researched recently, with researchers stating that there are only positive 

results from implementing IoT enabled decision systems (Ouaissa et al., 2022; Maiti et al., 

2023; Shafiq et al., 2015). The results include operational cost reduction, increased 

effectiveness of asset usage, higher productivity levels and resource allocation efficiency (Maiti 

et al., 2023; Polyzos & Papadopouli, 2020). In manufacturing, predictive maintenance using IoT 

technology helps in reducing downtime and increases asset lifetime (Ouaissa et al., 2022). In 

agriculture sector, usage of IoT-based sensors helps to optimize irrigation, fertilizer application 

and crop growth leading to yield increase and reduced expenses on input resources (Atzori et 

al., 2010; Miorandi et al., 2012). 

Implementation of IoT in an organization may lead to gaining additional economic value 

through identification of new business opportunities, innovation and competitive advantage of 

the firm. Nevertheless, the scale of economic benefits gained depends on integration level, 

readiness of the organization and transformation of data into useful insights (Polyzos & 

Papadopouli, 2020). 

 

Conceptual Framework and Hypotheses 

The implementation of IoT decision systems in conventional businesses is determined 

by technological, organizational, and economic factors (Zhu et al., 2006; Oliveira & Martins, 

2011; Polyzos & Papadopouli, 2020). Research shows that companies are more prone to 

adopting IoT solutions when they see obvious benefits from using such technology, have 

sufficient digital competencies and work in conditions that foster technological innovations 

(Atzori et al., 2010; Miorandi et al., 2012; Polyzos & Papadopouli, 2020). On the other hand, 

financial restrictions, cybersecurity issues, and the difficulty in implementing innovative 

technologies in established business processes serve as barriers to adoption (Prince & Renjith, 

2022; Tariq et al., 2022; Li et al., 2022). Thus, building upon the aforementioned literature, the 
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current research provides a conceptual model that correlates three key factors—technological 

readiness, organizational readiness and perceived economic value—with the intention to adopt 

IoT decision systems (Zhu et al., 2006; Oliveira & Martins, 2011). 

The technological readiness factor stands for the degree of technological infrastructure, 

compatibility, and capability within the organization. Organizations equipped with modern 

equipment, having reliable communication and familiar with digital tools are more ready to use 

IoT technologies. Organisational readiness encompasses internal aspects like leadership 

commitment, employee skills, and readiness to adopt changes. All those variables have an 

impact on the efficiency of the company’s capacity to deal with the transition from conventional 

methods to data-based decision-making tools. Economic value is the set of potential financial 

and operational advantages that a company may expect as a result of adopting IoT. 

The theoretical framework postulates that each variable plays a direct role in the process 

of adoption intention formation. Moreover, economic value will act as a mediator between 

readiness variables and adoption decisions since companies are willing to use IoT technologies 

only when there is some expectation for economic profit. Based on all of the above, the 

following hypotheses are formulated: 

H1: There is a positive influence of technological readiness on intention to adopt IoT enabled 

decision making systems. 

The reason for this assumption lies in the fact that companies which are sufficiently equipped 

with digital technology consider IoT solutions as more easily implementable and less disruptive. 

H2: There is a positive influence of organisational readiness on intention to adopt IoT enabled 

decision making systems. 

It is assumed that organisations which are ready for innovation due to the support from 

leadership and the skill set possessed by its staff members feel comfortable about dealing with 

technological innovations. 

H3: There is a positive influence of perceived economic value on intention to adopt IoT enabled 

decision making systems. 

Organisations are likely to adopt IoT solutions if they have expectations about getting some 

economic or operational advantages out of this process. 

H4: There is a mediating role of perceived economic value in the relationship between 

readiness and adoption intention. 

The assumption is based on the fact that readiness alone is not enough; there should be 

expected economic value from IoT adoption. 
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METHODOLOGY 

The methodological framework employed in this research project was aimed at providing 

a systematic investigation of the factors influencing the adoption of IoT enabled decision-making 

systems in conventional sectors. Considering the subject matter of the research related to 

organizational perceptions, technology readiness and potential economic impact, the use of 

quantitative research design was deemed the most appropriate one. It will allow for the analysis 

of patterns in companies of varying degree of digital maturity and the empirical evaluation of the 

proposed relationships within the theoretical framework. 

 

Research Design 

The research adopts a cross sectional survey design, which is quite popular in the field 

of technology adoption studies since it allows for capturing attitudes, perceptions and 

organizational features at a particular point in time. A structured questionnaire was developed 

according to the existing literature on IoT adoption, digital transformation and organizational 

readiness.  

In order to improve the validity and clarity of the research instrument, it was tested 

informally through a pre-test conducted with five industry specialists. Several minor changes 

were made to the wording of some items to prevent any ambiguity. 

The conceptual framework guiding the study is illustrated in Figure 1, which presents the 

hypothesised relationships between technological readiness, organisational readiness, 

perceived economic value and adoption intention. 

 

 

Figure 1. Conceptual Framework of the Study 

 

Data Collection 

The information collection process took four weeks using an online survey tool. Survey 

links were disseminated via professional networks, LinkedIn groups, industry associations and 

individual email messages. In order to maintain the relevance of answers, respondents were 
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asked to specify whether their organization has used, reviewed or considered IoT-based 

solutions in the past three years. 

Overall, there were 168 surveys completed, out of which 142 were kept for analysis. 

Surveys that were not filled properly, contained inconsistencies or were completed in less than 

two minutes were treated as unreliable and excluded from the dataset. The sample consists of 

organizations from agriculture, manufacturing, logistics and energy industries – all characterized 

by routine operations and digitalization at different levels. 

Demographic information about the survey respondents is provided in Table 1, while 

Figure 2 shows the distribution by industry. 

 

Table 1. Respondent Profile 

 

 

 
Figure 2. Distribution of Respondents by Industry 
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Variables and Measurement 

Four key constructs, namely technological readiness, organisational readiness, 

perceived economic value and adoption intention were used to measure the proposed research 

variables. All measurement items were developed using a Likert type five-point response scale 

(1 = strongly disagree, 5 = strongly agree). 

 Technological readiness consisted of measures for assessing the quality of 

infrastructure, system compatibility, connectivity reliability and previous experience of 

using digital technologies. 

 Organisational readiness included measures for leadership support, employees’ skills for 

using digital technologies, innovativeness and organisational capacity to implement 

technological changes. 

 Perceived economic value included measures for expected cost savings, productivity 

increases and efficiency gains. 

 Adoption intention included measures for assessing the potential adoption or expansion 

of using IoT enabled decision systems by the organisation. 

 

Table 2. Constructs and Measurement Items 

 

 

In order to determine the validity of the measures, Cronbach's alpha scores were 

obtained for each of the constructs. All the values were found to be greater than 0.70, which is 

considered the acceptable level of internal consistency. For descriptive purposes, descriptive 
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statistics were employed to summarize the results, whereas correlation analysis was utilized to 

investigate the relationship between the constructs. 

  

RESULTS 

This section details the empirical results obtained from the statistical analysis. These 

results are divided into four parts: descriptive statistics, reliability assessment, correlation 

analysis and hypothesis testing. Both numerical data and interpretations are provided in each 

section below to give a better understanding of how the constructs are related to the adoption of 

IoT. 

 

Descriptive Statistics 

From the results on descriptive statistics, there is a general idea of how the respondents 

view the constructs in relation to IoT adoption. For all variables considered, the means 

exceeded the midpoint of the 1-5 scale used for Likert-type statements showing overall 

favourable views about IoT adoption. Technological readiness indicates that most firms view 

their technological structure as sufficient for adopting IoT. Organizational readiness also has 

positive values implying that lack of support by management and lack of skills among 

employees are not issues for adopting IoT. There is a higher level of perceived economic value 

which suggests a great deal of cost-saving, efficiency and decision making. 

 

Table 3. Descriptive Statistics 

 

 

As shown by Table 3, the following trend emerges: the mean values for all constructs 

exceed 3.5, whereas the standard deviation values are rather small. Therefore, not only positive 

attitude but also high levels of agreement are observed. It should be noted that the variability of 

the perception of IoT is rather low, which means that the perceptions become more and more 

similar in different organizations irrespective of their size or field of activity. It is a very important 

point, since IoT is not seen as an experimental tool anymore. 
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Figure 3. Distribution of Construct Scores 

 

Figure 3 provides graphical representation of the numerical findings. It is evident from 

the graphs that the distributions have positive skewness, indicating that the respondents have 

been consistently rating the aspects of IoT highly. The lack of any long tail or unusual shape 

means that no large groups hold any negative view about these aspects. 

 

Reliability Analysis 

Cronbach’s alpha coefficients were computed for reliability of the constructs. All the 

coefficients were above the cutoff level of 0.70, indicating that the items under each construct 

are measuring the same variable reliably. 

 

Table 4. Reliability Analysis 
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Constructs exhibit high reliability as seen in Table 4, where the values are usually above 

0.80. This is more important for constructs such as organisational readiness and perceived 

economic value because they are largely subjective. Reliability ensures that the items have 

been measured reliably by the respondents and that the tool is reliable. It enhances the validity 

of the regression analysis. 

 

Correlation Analysis 

The correlation coefficients were calculated to test for the relationship between the 

constructs. There was positive significant correlation among all variables. 

 

Table 5. Correlation Matrix 

 
 

Several key observations can be made based on Table 5. The highest correlation exists 

between perceived economic value and intention to adopt, implying that the companies are 

driven mainly by the economic gains associated with IoT implementation. At the same time, 

technological readiness is positively correlated with perceived economic value, meaning that 

businesses with high levels of digital infrastructure are able to understand the economic 

opportunities associated with IoT. Organisation readiness, in turn, exhibits moderate correlation 

with other constructs. 

 

 

Figure 4. Correlation Heatmap 
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Figure 4 shows a graphical illustration of the relationship. The darker coloration between 

economic value perception and adoption intention supports the numerical evidence of this 

relationship. It also clearly depicts the fact that there are no negative correlations, indicating that 

all variables work in one direction in supporting the adoption of the IoT technology. 

 

Hypothesis Testing 

A regression analysis was performed to test the proposed hypotheses. The results from 

the model showed a good explanatory power with all three independent variables having a 

significant positive impact on the dependent variable. 

 

Table 6. Regression Results 

 

 

As shown in Table 6, perceived economic value has the highest standardised coefficient 

value. This reiterates the crucial importance of the construct in the adoption process. In addition, 

technological readiness is another significant predictor since organisations that have sound 

digital infrastructures tend to embrace IoT enabled decision making. Organisational readiness 

too is a significant predictor, although to a lesser degree. It underscores the fact that support 

from leaders and the skills of employees are important in the process of adopting the 

technology. 

 

 

Figure 5. Standardised Regression Coefficients 
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Figure 5 graphically illustrates how strong each predictor is. It is easy to see that the 

economic value perceived by the organisation is the most important determinant, followed by 

technological and organisational readiness. Figure 5 serves as an aid for understanding the 

order of determinants and provides a better view of the numeric analysis. 

 

Summary of Findings 

In general, it is possible to state that a logical pattern has been observed, according to 

which the use of IoT depends on both technological possibility and organisational readiness, as 

well as economic advantages. As a result, the hypotheses have been verified and showed the 

tendency of the development of IoT and digital transformation. 

 

CONCLUSIONS 

This study highlights the fact that IoT deployment in traditional industries is based on the 

interplay between technological, organizational readiness and economic perception. This 

research proves that the organizations have become more willing to introduce the IoT 

technologies into their practices, however, the technology integration will take place provided it 

meets the current operations processes and internal prerequisites for innovation. All hypotheses 

being proved prove the idea that digital transformation is not just about technologies but an 

organizational one. 

 

LIMITATIONS 

However, despite the value added through the results of this study, there are certain 

shortcomings that should be addressed. The first of these is the limited number of respondents 

used in this study and the particular context that was used. This will affect the generalizability of 

the results obtained since additional patterns could emerge if a more diverse set of respondents 

was considered. 

The second limitation is that the study utilizes self reported data, which means that there 

could be potential biases that might arise as a result of social desirability or even subjective 

perceptions of the constructs involved. For instance, the organizations may perceive themselves 

as having higher levels of readiness for adopting IoT technologies than they actually do. 

The third limitation of this study is that it utilizes cross sectional data, meaning that the 

perceptions and attitudes are evaluated at one point in time only. However, the adoption of IoT 

technologies can be an ongoing process and as such needs to be evaluated using longitudinal 

designs. 
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Lastly, the paper concentrates on three predictors: technological readiness, 

organizational readiness, and economic value perception. Although these factors determine a 

large share of the adoption process, there are other factors that might have an influence on the 

process such as digital maturity, risk perception, restrictions, and lack of support or cultural 

resistance. 

 

FUTURE RESEARCH DIRECTIONS 

Further research on the topic could expand the existing framework by incorporating 

various organisational and environmental factors, such as digital maturity level of the 

organisation, competitive pressure, digitalisation of the supply chain process, technology-

specific barriers for particular industries and perceived risk, innovation culture, while control 

variables might include firm size or manager experience to name a few.  

Larger and diversified samples, as well as cross-industry studies, will enable the 

validation of the developed model and longitudinal approach might reveal the evolution of 

perceptions that organisations have with regards to IoT solution usage, once the organisation 

gained some experience in implementing the technology. Mixed methods that combine 

quantitative and qualitative research (interviews, case studies, etc.) could be used to 

understand better the challenges, employee perceptions and organisational change due to IoT 

implementation. From a practical perspective, organisations need to increase their technological 

and organisational readiness through investments in infrastructure, staff training, piloting and 

communicating economic and operation benefits from IoT implementation and promoting cross-

functional collaboration and innovation. 

 

PRACTICAL IMPLICATIONS 

There are some implications of the study's results which will be useful for companies that 

intend to use IoT technology: 

First of all, there is an important need for managers to understand that IoT cannot be 

successfully implemented by purchasing new devices or platforms. The company needs to have 

a good level of technological readiness to implement IoT solutions successfully. 

Another implication of the study is that organisational readiness is an important factor. A 

company needs to invest into building its internal competencies, develop an innovative culture 

within the company and educate its employees about the benefits of IoT technologies. All these 

factors increase the chances of IoT success. 

Finally, the fact that economic value perception had a big influence on the adoption of 

IoT shows the importance of explaining economic value of IoT implementation to decision 
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makers in the company. This will help to create a business case for IoT usage.Overall, 

organisations that align technological capability, organisational preparedness and economic 

justification are better positioned to integrate IoT solutions effectively and to capture long-term 

value from digital transformation. 
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