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Abstract 
 
This research studies the use of Internet of Things (IoT) in the design of an Inventory Management System for Omni-
Channel Retailing by learning the factors in the use and its benefits or outcomes taken from one of the Technology 
Adoption Model which is Technology-Organization-Environment. With the continued growth of retail in our region, 
the popularity of e-commerce affects the future of the retail industry in the Philippines, which means that businesses 
must adopt a digital strategy. To identify factors that predict the use of IoT in the design of an Inventory Management 
system for an Omni-channel retailing in a sample of individuals in management position, a binary logistic regression 
analysis was conducted, simultaneously including Organizational, Technological and Environmental context into the 
model. Retail companies who are gearing towards an omni-channel retailing should review the Organizational context 
as it greatly affects the decision to use IoT based on the result of the test. Also, Customer preference is the top to be 
associated by the management to influence their reason to use IoT. Most customers nowadays expect stores to provide 
an ease in shopping experience. Working both offline and online strategy should be considered to have a unique 
customer-centric service delivery. 
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1. Introduction  

The IoT has been predominantly being used by different industry to automate processes and improve bottom line 
result. In order to have outstanding omni-channel shopping experiences, big retailers and a lot of brand owners are 
gradually moving to IoT technology. It is still possible to completely use the introduction of this IoT growth in the 
retail sector to enable businesses to take full advantage of this evolving trend. 

The retail market size of the global IoT is projected to rise from USD 14.5 billion in 2020 to USD 35.5 billion by 
2025, at a Compound Annual Growth Rate (CAGR) of 19.6% over the forecast period (MarketsandMarkets, 2020). 
Among region it is Asia Pacific that is expected to witness the fastest growth rate in retail IoT Industry where one of 
the core operations which is Supply Chain is projected to lead operations management segment for IoT Retail market 
share. The rapidly decreasing cost of IoT sensors and hardware, customer desire for a smooth shopping experience, 
and growing acceptance of smart payment solutions are key factors driving market growth. According to the 2015 
Global Shopper Survey, 96 percent of shops are gearing towards bringing IoT devices into their operations with the 
hope that it’ll strengthen relationships with consumers (see Figure 1).  

IoT is recognized and accepted in the SCM literature for the fact that knowledge has tremendous importance in Supply 
Chain Management (SCM). The importance lies in two facets of the information available in the supply chain: the 
consistency and quantity of the information that facilitates decision making in the supply chain (Shteren & Avrahami, 
2017). Needless to say, that accurate and real time inventory update is crucial especially in making economic 
decisions. The basic supply chain is increasingly transforming into what is known as a Supply Chain Network due to 
the exponential developments in technologies such as ubiquitous wireless and internet networks (Awad & Nassar, 
2010). Companies have started to understand the potential of information technologies, especially the "Internet of 
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Things," to radically change their industry in order to increase productivity. As an alternative to automating inefficient 
systems, enterprises now want to re-engineer their business processes with technology as an enabler. 

 

Figure 1. IoT Regional Retail Market (in USD Billion) 

In this review, the author will study the usage of the IoT in the design of an Omni-Channel Retailing Inventory 
Management System by learning the variables in the use and its benefits or effects from one of the Technology 
Adoption Model, Technology-Organization-Environment (TOE). 

The purpose of this thesis was to answer the following research questions that would help fulfill the goal. Such research 
questions include a description of the structure of the research study discussed in the thesis. RQ1: What are the 
significant factors that influence the use of IoT in the design of an Inventory Management System for Omni-Channel 
Retailing? RQ2: In what way does the use of IoT in the design of an Inventory Management System for Omni-Channel 
Retailing driven by; a) Organizational context b) Technological context c) Environmental context. 

1.1 Objectives 

The aim of this analysis is to study the variables affecting an organization's decision to use IoT in the design of an 
Omni-Channel Retailing Inventory Management System, including organizational, technological and environmental 
drivers and constraints. The researchers are thus trying to achieve the following: 

• To identify the significant factors that influence the use of IoT in the design of an Inventory Management 
System for Omni-Channel Retailing. 

• To verify the extent to which Organizational context, Technological context and Environmental context can 
influence the choice to use IoT in the design of an Inventory Management System for Omni-Channel. 

The project offered an important opportunity to gain an understanding of the application of the IoT in the 
implementation of an Omni-Channel Retailing Inventory Management System. On an item-by-item basis, retailers 
that have introduced IoT solutions have gained unparalleled clarification about their stock condition.  

• Retail Managers or Supervisors will be able to recognize how the use of IoT in the design of an Inventory 
Management System for Omni-Channel Retailing can improve his/her decision making in terms of managing 
the inventory.  

• Customers will be able to understand the key drivers related to the use of IoT in the design of an Inventory 
Management System for Omni-Channel Retailing and its advantages in terms of on time stock availability.  

• Through the use of this study, the owners or future retail company owners will learn the impact of IoT in the 
design of an Inventory Management System for Omni-Channel Retailing and the significant drivers for its 
implementation.  

• The study contains information and other ideas from the past researchers which will serve as basis for further 
studies. The Future Researchers may use this study for it contains results, procedures and other data that may 
contribute to their study. 
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2. Literature Review  

This chapter shows different literature relevant to the thesis that offers perspectives. Researchers used multiple 
references and used other knowledge important to the analysis. 

2.1 Internet of Things 

Back in 1912, the first telemetry machine was carried out in Chicago. It is said to have used telephone lines to monitor 
power plant data. In the 1930s, when a system known as a radio probe was commonly used to map weather conditions 
from balloons, telemetry extended to weather tracking. In 1957, Sputnik and the Space Race were launched by the 
Soviet Union (Elbounani, El Kiram, & Achbarou, 2015). This was the introduction of aerospace telemetry that 
provided the basis for today's global satellite communications. 

The Internet of Things' strengths include the creation of new technologies, utilities and electrical devices that support 
the needs of consumers and businesses through the use of networks that enable the two parties to generate or use more 
detailed knowledge in the form of autonomous sensing, machine learning and adaptation to the user's circumstances 
or desires. If it does not encompass at least all agencies, the Internet of Things definition may be interpreted as 
ambiguous or frail. The existence of the Internet of Things allows boundaries to be removed between agencies and 
collaborators. The concept of IoT should not be restricted to one business unit or one function either, since the Internet 
of Things network is not limited to one or a few business units or industries, but can instead demonstrate the cross-
functional capacity of IoT. The future growth of one department could also rely on other divisions, such as Marketing, 
R&D, IT and Supply Chain Management, as well as other departments (Celik, 2016).  

As technical, social, and competitive forces drive businesses to develop and reinvent enterprises, IoT adoption is 
quickly gaining traction. As IoT technology advances and the numbers of organizations embrace the technology, IoT 
cost-benefit analysis will become a matter of great interest. Because of the potential and uncertain benefits and high 
investment costs of the IoT, organizations need to closely evaluate any benefits and threats caused by the IoT and 
ensure that their capital are judiciously spent.  

 

 
 

Figure 2. Types of IoT solutions being adopted (Source: IDS/TELUS) 

Figure 2 shows that companies choose to implement IoT for monitoring or tracking. An organization’s inventory 
contributes majority of its asset, thus the 11% share in the contribution on the type of IoT solution reasons for adoption 
is part on the top list. Based on recent reports, within the next 24 months, 30 percent expect to implement an IoT 
solution, 7 percent of companies are actively implementing IoT solutions and 6 percent of organizations are currently 
adopting IoT solutions (Mahajan, 2015). 

 
2.2 Omni-Channel Retailing 

Omni-channel retail may be delineated as a consumer-focused approach for the promoting of multi-channel 
merchandising. It's a robust strategy adopted by retailers for up client expertise, business performance, sales and 
loyalty. Through the use of an Omni-channel retail strategy, retailers are able to supply consistent expertise to their 
customers across all platforms. Retail companies become equipped to provide to the customers’ wants with a common, 
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central information of product, prices and promotions. Through different retail channels, customers can consistently 
get the product and promotions. 

 

 

Figure 3. Omni-channel vs Multi-Channel Retailing (Source: fitsmallbusiness.com) 

Figure 3 shows the difference between omni-channel and multi-channel retailing. Omni-channel approach allows for 
the integration of everything your business needs. With the multi-channel experience, customers can choose from a 
few channels that aren't directly aligned with one another. The corporate is the one that decides for the customer which 
channel most accurately fits the customer experience. Omni-channel, on the opposite hand, allows the customer to use 
many various channels that are well coordinated. Here, the customer decides what channel to use. They revolve round 
the customer and that they can, therefore, choose their preference. 

The deep omni-channel retailing presence of the company – and therefore the way digital technology has been 
associated with the experience of in-store – also provides a transparent competitive advantage (Zentes et al., 2011). 
Needless to mention, because it requires complete channel convergence, the highest degree of channel integration is 
omni-channel retailing. Customers can buy in tandem across all retail outlets, since the omni-channel structure is 
intended as a comprehensive organization, preferably at every touchpoint of any available retail platform. Therefore, 
consumers should merge networks as they see fit, counting on their personal needs. For example, when shopping at 
the retailer's brick and mortar store, they can use the retailer's shopping software on their smartphones to check product 
barcodes to gather more details over the mobile Internet. 

2.3 Omni-Channel Inventory Management 

Omni-channel inventory management is the process of controlling all the inventory of your business, through all the 
retail networks on which you sell it. Channels such as brick and mortar stores, e-commerce stores, smartphone pop-
ups, and even social media sites such as Facebook enable retailers to market their goods and services to the customer 
base as broadly as possible. 

There are a number of business procedures, with the use of a spreadsheet, often small-scale companies often begin to 
manage inventory. While some company is at this stage, the management team should be prepared to see the stock, 
handle distribution with a small team and have a rule of thumb about when reordering is the right time and how much 
to buy. A potential situation in which a business sells through a single channel, maybe a supermarket, an online 
platform, or a mobile site, but if you start selling through several channels, you can begin to face a few problems. 
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Inventory management becomes a whole new challenge as company expands in distribution networks. It may also be 
appropriate to assign a certain quantity of stock to each outlet, but consider the manual shuffling and continuous 
checking that is needed just to ensure that your prospective buyers are typically shown some level of stock. There's 
likely hated showing out of stock, interestingly, you actually have plenty available, but not on the right platform. 

There are inventory issues that may influence the company's growth and profitability as retailers want to increase 
business by engaging in multi-channel networks. 

• Lack of Visibility – Without IoT, tracking sales and orders coming from different channel and warehouses 
will not be easy. 

• Manual Management – Tools such as IoT or RFID must be in place for multi-channel retailing to succeed 
and manage the scale. 

• Overstocking and Overselling – Difficulty to manage the supply and demand can lead to keeping too much 
inventory which is expensive. Same also if you overselling will lead to inventory inaccuracy and customer 
complain. 

• Lack of Business Insights – Knowing how the sales and inventory is changing overtime is necessary to be 
able to predict the future and make timely decisions. Understanding the data relating to your inventory and 
customers will leverage position in the market. 

2.4 Philippines Retail Channel Trend 

We have observed the Philippines retail industry’s steady growth despite the slowdown of retail industry all over the 
world. Despite the sustained growth of retail in our country, e-commerce popularity is influencing the future of the 
Philippines retail market, means to say that companies must put digital strategy into place (Juego, 2020). 

With 9,231 establishments or 8% of the total for the industry, retail sales of wearing/clothing had the largest number 
of establishments, followed by establishments engaged in retail sales of drugs and pharmacy products with 7,6599 
establishments (6.6 percent) (see Figure 4). The overall revenue of PHP4.1 trillion was generated by the entire sales 
and retail industry and suffered a total cost of PHP3.9 trillion in 2016, where retail sales in supermarkets generated 
the maximum revenue of PHP332.1 billion (8.2 percent) (see Figure 5). With the high number of retail establishments 
in the Philippines adopting a new retail strategy is a must for retailers to remain competitive in the marketplace 
(Omnirio, 2019). 

 

Figure 4. Percentage Distribution of All Establishments for Wholesale and Retail Trade; Repair of Motor Vehicles 
and Motorcycles by Industry Sub-class; Philippines, 2016 (Source: Philippines Statistics Authority, 2019) 

The top three domestic players in the country are SM Retail, Puregold and Robinsons Retail (Food Industry Asia, 
2016). With massive store network growth and multi-channel approach, these three big retailers are building up their 
footprints. 
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Philippines retail industry will remain with physical and digital presence to sustain consumer interest. Retailers has to 
ensure that they are available for their customers both online and offline. However, the effort of being in a multi-
channel still leave the company with certain challenges. 

• Customers would right away want to know the stocks availability in a particular store since Multi-channel 
retailers have a separate Inventory system across all their channel. 

• Store Managers wants to compare the sales among all the sales channel since there is no direct correlation on 
the different channels where they sell (physical store, social media, web store). 

Omni-channel retailing advances from Multi-channel because of the limitations in the latter. Customers like fast and 
seamless transaction and as a company who wants to grow, Omni-channel should be considered. 

 

Figure 5. Income and Expense of Five Leading Industries for All Wholesale and Retail Trade; Repair of Motor 
Vehicles and Motorcycle Establishments by Industry Sub-class; Philippines, 2016 (Source: Philippines Statistics 

Authority, 2019) 

2.5 Technology-Organization-Environment (TOE) Framework 

In 1990, Tornatzky and Fleisher developed the technology-organization-environment (TOE) system. It identifies 
factors affecting the implementation of technology and its likelihood. TOE defines the mechanism by which technical 
developments are introduced and applied by an organization and is affected by the technological nature, the context 
of the structure, and also the environmental context seen in Figure 6. 
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Figure 6. Technology, Organization, and Environment Framework (Tornatzky & Fleischer, 1990) 

The technical background in Figure 6 involves the internal and external developments which are important to the 
organization. Equipment and processes are part of infrastructure. The organizational background applies to the 
company's features and resources, as well as the scale of the company, degree of centralization, degree of 
rationalization, hierarchy of management, human resources, sum of slack services, and staff linkages. The 
environmental context encompasses the industry's scale and composition, the rivals of the business, the context of 
macroeconomics, and even the regulatory climate (Tornatzky & Fleischer, 1990). 
 

 

Figure 7. Technology, Organization, and Environment Framework (Tornatzky & Fleischer, 1990) 

TOE Model (Tornatzky & Fleischer, 1990) will be the basis of this study, drivers and constraints will be identified 
within the three contexts (technology, organization and environment) to determine if each context influences existing 
multi-channel retail organization to adopt RFID in becoming an omni-channel level. Based on previous literature 
review analysis with respect to IT acceptance models at the business level, the TOE Paradigm stands out because it 
contains the meaning of the environment (not found in other theories such as DOI), may well explain the adoption of 
intra-company innovation and hence finds this model to be more accurate (Oliveira & Martins, 2010). For example, 
some of the environmental variables such as stakeholder pressure and knowledge strength could be more important 
relative to other types of technology in the RFID implementation analysis in the hospital sector, so the TOE system 
was seen as a model (Ozturk, 2012). 

In Figure 7 shows the research model use for this study. TOE framework is chosen to best suit the objective of this 
research in reviewing the factors that influences the use of IoT. 
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2.6 Research Hypothesis 

Working theories are taken into account to provide clarification, precision and emphasis on our study issue. Its capacity 
to add direction, detail and emphasis to a research analysis is the significance of hypotheses. They direct a researcher 
to gather precise data and thereby have a greater emphasis (Mühl, 2014). Four (4) theories were formulated from the 
two research questions addressed in Chapter 1 to study the relationships enumerated in the research context. 
 
For Research Question 1: “RQ1: What are the significant factors that influence the use of IoT in the design of an 
Inventory Management System for Omni-Channel Retailing? 
 

• Hypothesis 1: There significant factors that influences the use of IoT in the design of Inventory Management 
system for an Omni-Channel Retailing. 

 
For Research Question 2: “In what way does the use of IoT in the design of an Inventory Management System for 
Omni-Channel Retailing driven by; a) Organizational context b) Technological context c) Environmental context? 
 

• Hypothesis 2: Organizational Context, significantly influences the use of IoT in the design of an Inventory 
Management System for Omni-Channel Retailing. 

• Hypothesis 3: Technological Context, significantly influences the use of IoT in the design of an Inventory 
Management System for Omni-Channel Retailing. 

• Hypothesis 4: Environment Context, significantly influences the use of IoT in the design of an Inventory 
Management System for Omni-Channel Retailing. 

 
3. Methods 

The proposed design to be used for this study is the explanatory sequential mixed methods technique. It requires a 
two-step project in which, in the first phase, the researcher gathers quantitative data, analyzes the findings, and then 
uses the results to prepare the second qualitative phase (or expand on it). Usually, the quantitative findings tell the 
categories of participants to be purposefully chosen for the qualitative stage and the types of questions that the 
participants will be asked. The overarching aim of this design is to better clarify the original quantitative findings in 
greater depth with the qualitative details. In the first step, a standard approach could include gathering survey data, 
reviewing the data, and then following up with qualitative interviews to better understand the answers to the survey. 

Choosing mixed methods approach is also for “triangulation” so that the data collected and analyzed from the different 
methods will both enrich and confirm the research hypotheses. Triangulation provides checking and comparison on 
findings from a particular method (Greener, 2008). 

3.1 Quantitative and Qualitative Design 

The key research tool to be used in data collection is the questionnaire. The questionnaire consists of close-ended 
questions where, from a certain number of choices, respondents can select their responses. The bulk of the questions 
will be based on "None" and range from "Low" to "High" based on Likert-like options. The questionnaire would also 
call for factual facts. 
 
 
The proposed sample size for Logistic regression (Hsieh, Bloch, & Larsen, 1998):  

 

where n is the required total sample size, β * is the effect size to be tested the null hypothesis H0 : β 1=0 against the 
alternative H1 : β 1=β *, where β * ≠ 0, P1 is the overall event rate at the mean of X, and Zu is the upper uth percentiles 
of the standard normal distribution. 
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Methods of data collection in case study studies involve organized, semi-structured or unstructured interviews in 
detail. The chosen case studies will be carried out by a more thorough qualitative analysis of selected organisations in 
order to verify the findings of an exploratory survey by means of a questionnaire performed during the first step. Via 
a case study interview, respondents from the previously carried out survey were asked to show their concern. Retail 
workers in management and executive roles will be interviewed in this case study to verify the results of the survey. 

The target respondents for the survey are employees who’s working in the retail sector and the company is in a multi-
channel retailing. 

Methods of data collection in case study studies involve organized, semi-structured or unstructured interviews in 
detail. The chosen case studies will be carried out by a more thorough qualitative analysis of selected organisations in 
order to verify the findings of an exploratory survey by means of a questionnaire performed during the first step. Via 
a case study interview, respondents from the previously carried out survey were asked to show their concern. Retail 
workers in management and executive roles will be interviewed in this case study to verify the results of the survey. 

4. Data Collection  

In the first phase, the data collection will take place in two different steps, with thorough quantitative sampling and in 
the second, qualitative phase, another purposeful sampling. The key concept is to draw explicitly on the quantitative 
effects of the qualitative data gathered. Extreme or outlier examples, important predictors from the attempt to 
implement IoT for an omni-channel retailing, significant findings relating to variables of causes, negligible outcomes, 
or even demographics can be the predictive outcomes that are then focused on. 

The quantitative and the qualitative datasets in this method would be evaluated independently. To prepare the 
qualitative follow-up, the quantitative findings can then be used. Not only can the sampling process indicate the 
quantitative data, but it will also lead to the kinds of qualitative questions to be posed to participants in the second 
step. There will be general and open-ended qualitative analysis issues. 

Both descriptive and inferential statistical tools or methods will be applied for analyzing the collected data. SPSS and 
Microsoft excel will be the primary data analysis software to be used. Major statistical tool which will provide data to 
answer the research questions is Binary Logistics Regression – A statistical model that predicts the probability of an 
outcome of two values (Park, 2013). For our research question we have two possible outcomes or dependent variable 
(categorized whether “Use IoT” or “Not use IoT”) and a set of independent variables which are the predictors from 
TOE Framework. 

5. Results and Discussion 

The study and evaluation of data obtained from surveys has been addressed in this chapter. The following are included 
in this chapter: Descriptive Statistics, Test of Value using Pairwise, Association, Goodness of Fit, and Binary 
Regression. 

5.1 Descriptive Analysis 

Figures 8 to 11 demonstrate the demographic profiles of survey respondents employed in a multi-channel retail sector. 
There are four characteristics that was analyzed in the research; (a) the size of the organization where the respondent 
is working, (b) the nature of the retail organization, (c) the length of stay in the company and their (d) job designation. 
By learning more about the characteristics of the respondents, retail businesses will be better equipped to make 
informed management decisions. 

Data from the 67 respondents who replied using the Google form was retrieved. Usage of SPSS (Social Sciences 
Statistical Package) for the study and application of both descriptive and statistical analysis. 
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Figure 8. Number of Employees 

In Figure 8 - Survey Respondent’s Organization’s Number of Employees, show that 91% of the survey respondents 
belongs to a company who has 200 and above number of employees. 

 

Figure 9. Nature of Retail Organization 

In Figure 9 - Survey Respondent Organization’s Retail Nature, shows that 82% of the survey respondents are from 
pharmaceutical, cosmetic, toiletry industry. 

 

Figure 10. Length of Service 
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In Figure 10 - Survey Respondents Length of Service, shows that 73% of the survey respondents stayed with their 
company for more than 5 years. 52% more than 9 years. 

 

Figure 11. Job Designation 

In Figure 11 - Survey Respondent’s Job designation, shows that 48% are in the middle management role, 15% in the 
top management role. 
 

 

Figure 12. Reason for the Use of Internet of Things 

In Figure 12 - Clustered chart shows Improve Inventory Management Performance and Improve overall business 
performance are the top reason for the use of IoT in their company. 
 
The output provides three relevant pieces of information in the SPSS Pairwise Correlation: (1) the Pearson correlation 
coefficient; (2) the degree of statistical significance; and (3) the sample size. Table 1 provides the detailed details, i.e. 
the Pearson correlation coefficient results, to explain the relationship between the two variables in our study. 
 

Coefficient Value Strength of Association 
0.1 < | r | < .3 small correlation 
0.3 < | r | < .5 medium/moderate correlation 
| r | > .5 large/strong correlation 
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Table 1. Pairwise Correlations, Correlation Value, r 

 
 
Table 2 shows the level of statistical significance (p-value) of the correlation coefficient used in this study of .005. 
The test explains if there is a statistically significant relationship between the variables. 
 

Table 2. Pairwise Correlations, Test of Significance, P 

 
 
A Pearson's pairwise correlation was run to assess the relationship between variables on the reason to use IoT. 

There was a moderate positive correlation between Customer preference and Improve inventory management 
performance, r = .347, P < .05, with Customer preference explaining 5.4% of the variation in Improve inventory 
management performance. 

There was a moderate positive correlation between Customer preference and Improve overall business performance, 
r = .400, p < .05, with Customer preference explaining 6.9% of the variation in Improve overall business performance. 

There was a moderate positive correlation between Customer preference and Competitive pressure, r = .398, P < .05, 
with Customer preference explaining 9.6% of the variation in Competitive pressure. 
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There was a moderate positive correlation between Customer preference and Increase sales via analytics, r = .374, P 
< .05, with Customer preference explaining 9.4% of the variation in Increase sales via analytics. 

There was a moderate positive correlation between Customer preference and Supplier requirement, r = .433, P < .05, 
with Customer preference explaining 8.9% of the variation in Supplier requirement. 

There was a moderate positive correlation between Customer preference and Industry standard, r = .304, P < .05, with 
Customer preference explaining 5.9% of the variation in Industry standard. 

There was a moderate positive correlation between Customer preference and Gain more information/data to diagnose 
problems, r = .379, P < .05, with Customer preference explaining 9.5% of the variation in Gain more information/data 
to diagnose problems. 

There was a moderate positive correlation between Customer preference and To be a technology leader, r = .382, p < 
.05, with Customer preference explaining 7.4% of the variation in To be a technology leader. 

 

Figure 13. Clustered Chart of Survey Response on the Type of IoT used in their Organization 

In Figure 13 Clustered Chart of Survey Response on the Type of IoT used in their Organization. Most of the 
respondents had answered “RFID related tagging and tracking” and “Handheld/palm-held tablets/smart-devices” had 
been adopted over 3 years ago. “Smart phone and mobile apps” is the IoT which had been currently adopted by most 
of the respondents. “Real-time streaming analytics via IoT Date” is in the process of implementing in their 
organization. “Image recognition”, “Autonomous decision-making/action/reaction” and “Autonomous 
reporting/alert” are the type of IoT which they plan to adopt within the next three years. “Internet based transportation 
devices”, “Internet based equipment/beacons (asset tracker)” and “Internet based wearable devices” are the types IoT 
which they have no plans to implement within the next three years. 

5.2 Test of Goodness of Fit 

A. Chi-Square and Sig. is the chi-square statistic and its significance level. The value given in the Sig. column is the 
probability of obtaining the chi-square statistic given that the null hypothesis is true (Bruin, 2011). This test if 
predictors accounted for a significant amount of variance in success.  
 
Based on Table 3, “RFID related tagging and tracking” probability of obtaining chi-square statistic (8.467) if there is 
in fact no effect of the independent variables, taken together, on the dependent variable. This is, of course, the p-value, 
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which is compared to a critical value .05 to determine if the overall model is statistically significant. In this case, the 
model is statistically significant because the p-value is less than .05.  
 
Below IoT types are with P < .05  

• RFID related tagging and tracking  
• GPS based location awareness  
• Handheld/palm-held tablets/smart-devices  
• Internet based wearable devices  
• Internet based transportation devices  
• Internet based logistic equipment  
• Real-time streaming analytics via IoT data  
• Data analytics using IoT data  
• Autonomous reporting/alert 

 
B. Hosmer-Lemeshow statistic indicates a poor fit if the significance value is less than .05. Hosmer and Lemeshow 
Test for goodness of fit. This is a complicated statistical measure that tells you how good your model is (Analyzing 
your data with logistic regression in SPSS, n.d.). What you need to look at is the significance measure. If this measure 
is less than .05, your model does NOT fit your data very well. You want this to be larger than .05. 
 
Result: All IoT types are with P > .05 
 
C. Nagelkerke R Square is a method that explains the variation (Laerd, 2018). The values are sometimes referred to 
as Pseudo R2 values. It measures how well the model fits the data. The higher the R2, the better the model fits your 
data. R2 is always between 0% and 100%. 
 
Result: Same result of Chi-square, above mentioned IoT types listed have more than 15% of the variance. 

Table 3. Binary Logistics Regression: Test of Model Coefficients and Goodness of Fit 

 
 
5.3 Test of Significance 

The "Variables in the Equation" in SPSS shows the contribution of each independent variable to the model and its 
statistical significance. Table 4 summarizes the statistics significance of the test. 
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Table 4. Binary Logistics Regression: Test of Significance of Independent Variables/Predictors 

 
 
Significance test of Independent Variables measures if a variable is a significant predictor in the use of IoT. 
 
A. Organization context with P < 0.05 

• RFID related tagging and tracking 
• Handheld/palm-held tablets/smart-devices 
• Internet based wearable devices 
• Internet based logistic equipment 
• Real-time streaming analytics via IoT data 
• Data analytics using IoT data 
• Autonomous reporting/alert 
•  

B. Technological context with P < 0.05 
• GPS based location awareness 
• Internet based wearable devices 
• Internet based sensors and scanners 
• Internet based transportation devices 
•  

C. Technological context with P < 0.05 
• Internet based logistic equipment 

 
Upon running Correlation Data analysis in Excel, there was a moderate positive correlation between “Organizational 
Context” with technological context, r = .530. A strong correlation between “Organization Context” with 
Environmental Context”, r = .708 and between “Technological Context” with “Environmental Context”, r = .755. 
 
 
6. Conclusion 

For Research Question 1: “RQ1: What are the significant factors that influence the use of IoT in the design of an 
Inventory Management System for Omni-Channel Retailing? 

• Null Hypothesis 1: There are no significant factors that influences the use of IoT in the design of Inventory 
Management system for an Omni-Channel Retailing. 

• Alternative Hypothesis 1: There are significant factors that influences the use of IoT in the design of 
Inventory Management system for an Omni-Channel Retailing. 
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For RQ1, we accept the alternative hypothesis that there are significant factors that influence the use of IoT in the 
design of Inventory Management system for an Omni-Channel Retailing. Improve Inventory Management 
Performance and Improve overall business performance are the top reason for the use of IoT in their company. In 
terms of the relationship between the reasons for the use IoT, “Customer preference” was frequently associated with 
the other reasons they chose, followed by “To be a technology leader”, “Supplier Requirement” and “Competitive 
pressure”. 

For Research Question 2: “In what way does the use of IoT in the design of an Inventory Management System for 
Omni-Channel Retailing driven by; a) Organizational context b) Technological context c) Environmental context? 

• Null Hypothesis 2: Organizational Context, does not significantly influences the use of IoT in the design of 
an Inventory Management System for Omni-Channel Retailing. 

• Alternative Hypothesis 2: Organizational Context, significantly influences the use of IoT in the design of an 
Inventory Management System for Omni-Channel Retailing 

• Null Hypothesis 3: Technological Context, does not significantly influences the use of IoT in the design of 
an Inventory Management System for Omni-Channel Retailing. 

• Alternative Hypothesis 3: Technological Context, significantly influences the use of IoT in the design of an 
Inventory Management System for Omni-Channel Retailing. 

• Null Hypothesis 4: Environment Context, does not significantly influences the use of IoT in the design of an 
Inventory Management System for Omni-Channel Retailing. 

• Alternative Hypothesis 4: Environment Context, significantly influences the use of IoT in the design of an 
Inventory Management System for Omni-Channel Retailing. 

To identify factors that predict the use of IoT in the design of an Inventory Management system for an Omni-channel 
retailing in a sample of individuals in management position, a binary logistic regression analysis was conducted, 
simultaneously including Organizational, Technological and Environmental context into the model. The results 
indicated that, together, the predictors accounted for a significant amount of variance in success, for the 9 out of the 
16 IoT types. The Nagelkerke pseudo-R2 indicated approximately an average of 17% of the variance in the Use of 
IoT was accounted for by the predictors overall. Out of all of the predictors in the model, Organizational context was 
a significant independent predictor on the use of IoT. 

Thus, for RQ2.a we accept the alternative hypothesis that Organizational Context significantly influences the use of 
IoT in the design of an Inventory Management System for Omni-Channel Retailing in the 7 Types of IoT “RFID 
related tagging and tracking”, “Handheld/palm-held tablets/smart-devices”, “Internet based wearable devices”, 
“Internet based logistic equipment”, “Real-time streaming analytics via IoT data”, “Data analytics using IoT data” 
and “Autonomous reporting/alert”. 

In addition, for RQ2.b we accept the alternative hypothesis that Technological Context significantly influences the 
use of IoT in the design of an Inventory Management System for Omni-Channel Retailing in the 3 Types of IoT i.e. 
“GPS based location awareness”, “Internet based wearable devices”, and “Internet based transportation devices”. 

Lastly, for RQ2.c we accept the alternative hypothesis that Environmental Context significantly influences the use of 
IoT in the design of an Inventory Management System for Omni-Channel Retailing in 1 Types of IoT i.e. “Internet 
based logistic equipment”. 

Retail companies who are gearing towards an omni-channel retailing should review the Organizational context as it 
greatly affects the decision to use IoT. Organizational context is the characteristics and resources of the firm, as well 
as the firm’s size, degree of centralization, degree of rationalization, managerial structure, human resources, quantity 
of slack resources, and linkages among workers. Since only 12% of retailers globally offer mature Omni-channel 
experiences, there is a need for the rest of the retailers to leverage and identify how they can enter into this world of 
Omni-channel (Ramadan, 2017). Omni-channel retailing will only be successful if key players across all department 
can come together and follow this new trend. Before taking this road, planning to execution and actual adaption 
strategy is needed. 
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There are wide varieties of IoT that can be used in order to fulfill the requirement of the company amongst which are 
to improve inventory management performance and improve overall business performance. Customer preference is 
the top to be associated by the management to influence their reason to use IoT. Most customers nowadays expect 
stores to provide an ease in shopping experience. We have seen customers who have changed their shopping behavior 
from the traditional brick and mortar but also in digital. Working both offline and online strategy should be considered 
to have a unique customer-centric service delivery. 

RFID related tagging/tracking equipment and Handheld/smart-devices are early adopted IoT types and had been 
successfully used and gained benefits by retail companies. Though it is not a very sophisticated machine, unlike the 
launching of AI, it had proven that it can improve inventory management or item monitoring. The capabilities that 
omni-channel can bring are undeniably an absolute must for retail sustainability, and RFID technology helps provide 
retailers with the versatility and resilience they need (Nagpal, 2017). 
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