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Abstract 

The subject of considerations is the use of Internet of Things technology in air transport and 

accommodation. Interesting the Internet of Things solutions have grown more and more for 

several years, especially since it is seen as another technological revolution comparable with the 

dissemination of mobile technologies or social networks. The goal of work is determining the 

usage possibility of IoT and identifying solutions implemented in the modernized infrastructure of 

Egypt airports and hotels. 

In the theoretical part, Polish and English-language literature was queried devoted to issue of the 

Internet of Things. Accomplishing the research goals required using interview method. The 

results allow conclusion to be drawn regarding the future of Egypt airports and hotels, then 

indicate the potential areas for future pass of IoT solutions. 

Keywords: IoT, Intelligent Airport, Intelligent Hotel, IoT Products. 

1. Introduction 
The term “Internet of Things” (IoT) was first used in 1999 by British technology pioneer Kevin 

Ashton to describe a system in which objects in the physical world could be connected to the 

Internet by sensors (Rose et al., 2015). 

Ashton invented the term to illuminate the power of connecting Radio-Frequency 

Identification (RFID) Tags used in mutual supply chains to the Internet to count and track 

goods without the need for human involvement (Wikipedia, 2015). 

Today, the Internet of Things becomes a common term for revealing scenarios in which 

Internet connectivity and computing proficiency extend to a diversity of objects, devices, 

sensors, and daily items (Rudnicki, Borodako, 2017). 
Internet of things (IoT) is considered a peculiar ecosystem in which 

objects equipped with sensors communicate with computers. It is a technology dynamically 

expands network applications and uses different devices without human interference. The internet 

of things is directly related to the technological revolution in information technology and 

telecommunications, which currently affects government, non-profit business sector, and private 

life (Senkus et al., 2014). 

The Internet of Things involves networking of almost all types of devices. The concept is based 

on three concepts: always (anytime), everywhere (anyplace), with everything (anything). The 

potential lies in this technology makes the Internet Things are also referred to as the Internet of 

everything (Schatten et al., 2016). 

In this approach, the system is created not only by objects, but also 

processes, data, people and even animals or atmospheric phenomena, in other words: everything 

that can be treated as a variable (Kokot, Kolenda, 2015). 

Internet things are therefore a combination of two worlds: digital devices and physical 

world. Today, according to the classification adopted by O. Vermesan and P. Friess,
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among potential areas conducted, where Internet of Things can be implemented, 

numerous scientific studies are mentioned (Vermesan, Friess, 2014): 

• Intelligent environment (Zhang et al., 2016). 

• Intelligent water management (Wong, Kerkez, 2016). 

• Intelligent industry (Laudien, Daxböck, 2016). 

• Intelligent production (Qu et al., 2016). 

• Intelligent transport (Vermesan et al., 2011). 

• Intelligent energy (Yun, Yuxin, 2010). 

• Smart cities (Vlacheas et al., 2013). 

• Intelligent buildings (Schatten, 2014). 

• Intelligent home (Lee et al., 2016). 

• Intelligent health (Bui, Zorzi, 2011; Moosavi, 2016). 

The classification presented above clearly shows the variety of applications The Internet 

of Things recognizes with the intensification of scientific research fields. It should be 

emphasized that these studies are undertaken during the last ten years, which confirms the 

hidden potential in Internet of things new technology for both theoretical and practical 

aspects. 

The opinion discussed via the paper is, among the listed areas with the greatest use of IoT 

technology is mentioned as transport and hospitality industry (which is key element of 

tourism). 

As the experience of recent decades shows, the entities involved in the operation of air 

transport (e.g., airlines, infrastructure) and hospitality organizations (resorts and hotels) 

were pioneers in the implementation of new technologies. So, the paper considerations 

are devoted to contemporary application conditions of Internet of Things solutions in 

airports and hotels. 

2. Research objectives: 

1- Analyzing the current situation of Egypt airports and hotels. 

2- Studying some international Airports and hotels implement IoT. 

3- Developing a strategy applies IoT to Egypt airports and hotels. 

4- Transforming Egypt airports and hotels into smart ones. 

3. Literature review 

3.1. Role of IOT in AirPort 
The internet of things is seen as a far-reaching vision of technology 

and social consequences (Kwiatkowska, 2014). Therefore, among the most important 

reasons for implementing the Internet of Things by air transport is Optimizing the ground 

handling operation, communicating with passengers at the airport (e.g., navigating at 

airports, passing information about the time of reaching the gate) or making it easier to 

find luggage. These aspects allow those involved in the provision of air transport services 

on one hand to raise their own operational efficiency, and on the other one, to take care 

about luxury of clients‟ travel, what consequently, improves the aviation experience 

(Skift, 2016). 
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Implementing the Internet of Things technology via airport infrastructure integrates 

various research areas, such as intelligent buildings, intelligent production (in the 

provision of services to passengers), intelligent management or intelligent transport. 

Analyzing the journey as a multi-stage process, can be seen that most of information, on 

which decision-making is based, are the passenger needs from initial to final stages, i.e., 

during staying at the airport. 

That is why, among the leading areas of application, the Internet of Things lists primarily 

communication with passengers at the airport in terms of navigation or information about 

the planned time of reaching the gate or scheduled check-in time, considering the number 

of passengers waiting in the queue, as well as making it easier to find luggage. 

Among other areas contributing the improvement of passenger traffic services (having 

both direct and indirect impacts), optimization of ground handling operation, automatic 

passenger identification, condition management systems, airport equipment, luggage 

tracking systems, security systems and monitoring of fuel consumption (SITA, 2016). 

 

The following figure represents intelligent airport. 

 

 
Role of IOT in Hotels 

IoT is used in many different areas to improve efficiency and provide a better 

client experience.  Homes progressively revolve into smart ones and open the way for 

smart hotels, providing hoteliers an opportunity to better serve guests, offer value-added
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services, and operate the facility on the back end with greater proficiency than was 

before. 

Modernizations in smart devices and IoT enterprise technology transformation in 

hospitality service platform (Kansakar et al., 2017). The hotel industry applies IoT to 

provide combined services such as application-driven devices and automated triggers like 

automated door locks, set-top-boxes, thermostats, telephones, light switches, voice-based 

interaction, electric blinds, and other devices connected on a shared network to enable the 

services that guests need. So, the guest experience will be more adapted and faster, and 

the hotelier performance will be more competent.  Also, hotels will be more valued at 

lower costs (Car et al., 2019). 

 

IoT in hospitality industry is best defined as: A network of digital devices and machines 

are connected via the internet for enhancing the guest experience and optimizing expenses 

(Magalhães et al., 2017). 

 

The following figure represents intelligent hotel. 
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3.2. World successful experiences 

3.2.1. Helsinki Airport 

Helsinki Airport in Finland uses Wi-Fi and beacons which track passengers and offer 

location- grounded facilities. Airport operator teams up with local company install dozens 

of sensors all around the terminal. These are intelligent to follow smartphones from 

parking to terminal. So, airport can avoid queues and jams everywhere, and permit 

retailers forward notifications to travelers depending on exact location 

(https://www.finavia.fi/, 2021). 

3.2.2. London City Airport 

London City Airport represented as the world‟s first airport tests IoT after getting 

approximately £800,000 in UK government funding to launch a pilot project in 2013. The 

pilot project matures an interconnected sensor network and data hub to follow and realize 

passenger‟s stream and behavior in the airport. So, airport can measure passenger 

journeys (sensor/camera network tracked individuals through the airport), tail assets 

(GPS, 3G and Wi-Fi devices) and send location-based services to clients. Wi-Fi supports 

tracking devices and rapid turnaround of planes (https://www.londoncityairport.com/, 

2021). 

3.2.3. Miami Airport 

location-based technology of more than 500 data beacons installed throughout Miami 

airport provides a personalized travel experience. New technology presents exhaustive 

information and adaptive services for clients at terminals and all-around airport. Miami 

International Airport‟s new - improved mobile app, „MIA Airport Official 2.0‟, connects 

to the beacons, provides gate information, as well as shopping and dining details. 

Version2 enables Consumers scan boarding pass for real-time flight updates, navigate 

airport with blue-dot technology, guides to their gates including estimated walk times, 

even find nearby shopping and dining based on their own profile (http://www.miami-

airport.com/, 2021). 

3.2.4. Wynn Resort in Las Vegas 

It looks like a small town provides guests smart hospitality facilities, malls with branded 

shops, entertainment venues, clubs, casinos, magnificent views, and even theaters & 

concerts where guests can live the authentic Las Vegas experience perfectly within the 

resort‟s premises. For the guests‟ absolute accessibility, the resort has created mobile 

app for phones and tablets provides all information guests need about shops, current 

events, shows, and offers. The app also enables guests make restaurant reservations, book 

spa appointments, and order additional activities within the resort. 

However, what distinguishes the hotel from the competitors, is voice assistant all-around 

of its over 2.000 rooms, linking with Amazon. Amazon‟s voice assistant “Alexa” listens 

to needs through voice commands and accomplish them instantly and quickly. The 

service covers a wide range of features, like switching on and selecting channels on 

room‟s Smart-TV, adjusting lights, picking appropriate music, drawing the curtains, and 

setting the room‟s temperature. It even provides guests with information about the current 

weather, traffic, daily news, etc. 

At Wynn resort, services like housekeeping and “do not disturb” are more 

efficient. Alexa helps guests inform the hotel through voice commands from their rooms. 

Wynn Hotel‟s services are evaluated the highest five-star rating by Fores Travel Guide in 

2019. Alexa

https://www.wynnlasvegas.com/
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makes living in Wynn Las Vegas an unforgettable experience 

(https://www.hotelieracademy.org/, 2021). 

A qualitative analytical study determines possibility of applying the IoT in air transport 

and accommodation, then identify solutions implemented in the modernized infrastructure 

of Egypt airports and hotels. The research analyzes the successful experiences as models 

of the best performance for IoT applied to air transport and hotels in some regions of the 

world. So, these experiences can be simulated on Egypt airports and hotels which can 

improve quality of life via enhancing vacation experience depends on tech-based travel. 

Field study depends on Likert Scale: 

Several kinds of evaluation scales have been developed to measure outlooks directly. The 

most used is the Likert scale. In its final form, the Likert scale is a five (or seven) point 

scale which is used to allow individual denotes how much agree or disagree with a 

specific circumstance. A Likert scale adopts that the strength/intensity of an attitude is 

linear, i.e., on a band from strongly agree to strongly disagree, and the attitudes can be 

measured. For example, each of the five (or seven) responses would have a numerical 

value which would be used to measure the attitude studied. 

In addition to measuring the agreement rating, Likert scale can measure other variations 

such as frequency, quality, importance, and probability, etc. (McLeod, S. A., 2019) 

4. Egypt Airports: 

Questionnaire conducted to some professionals and employees, have experiences 3 - 10 

years, within Cairo, Alex., Hurghada, Sharm el-Sheikh, and Luxor airports. 150 

specialists were questioned by author. 

132 returns valid which allocates airports‟ specialists within Cairo, Alexandria, 

Hurghada, Sharm el-Sheikh, and Luxor airports. 

Study aims to measure 5 variables shown in figure .1. regarding intelligent airport within 

Egypt‟s airports which are: 

1- Improve revenue. 

2- Improve efficiency. 

3- Improve passenger experience. 

4- Smart security 

5- Smart green initiative. 

https://www.simplypsychology.org/attitude-measurement.html
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4.1. Methods: 

4.1.1. Dumping data: 

Questionnaire exposes the availability level, according to Likert Scale, for each of the 

following characteristics regarding the intelligent airport using Egypt‟s airports as table. 

1. represents. 

Table. 1. Responses of intelligent airport characteristics 

Characteristic Excellent Good Average Bad Terrible 

Improve revenue 

Ads & Promotion 33% 67%    

Shopping  75% 25%   

Leisure / entertainment services  75% 25%   

Integrated ex. services(rail/road) 33% 67%    

Improved passenger traffic 20% 10% 70%   

Service innovations 14% 20% 66%   

Mobile enabled targeted ad./sell  69% 31%   

Improve efficiency 

Automation of service delivery 34% 66%    

On-demand sources deployment 15% 20% 65%   

Operational business insights  63% 37%   

Capacity planning utilization 34% 66%    

Shared services 20% 10% 70%   

Mobile-enabled operations  70% 30%   

Real time operation planning  68% 32%   

Improve passenger experience 

Self – service  70% 30%   

Avoid queue  53% 47%   

Timely events notifications  72% 28%   

Connectivity & collaboration  60% 40%   

Leisure  72% 28%   

Service innovations 20% 10% 70%   

Congestion management 33% 67%    
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Shopping / retail offers  75% 25%   

Digital guided navigation 33% 67%    

Smart security 

Biometric 34% 66%    

Track & trace 30% 16% 54%   

Video surveillance analytics  62% 38%   

Smart security gates 20% 25% 55%   

Smart healthcare service  44% 56%   

Smart green initiative 

Energy  52% 48%   

Emissions 34% 66%    

Water  53% 47%   

Waste management  55% 45%   

It is clear from the previous table that most values of intelligent airport characteristics are 

more than 50% good, regarded to improve revenue, improve efficiency, improve 

passenger experience, and smart green initiative. 

Improve revenue is valued 70% average and 20% excellent about Improved passenger 

traffic, the remain percentage evaluated good. Also, it is valued 66% average and 14% 

excellent about service innovation, the remain percentage evaluated good. 

Improve efficiency is valued 40% average, 30% good and 30% excellent about On-

demand sources deployment. Also, it is valued 70% average, 10% good and 20% 

excellent about Shared services. 

Improve passenger experience is valued 70% average, 10% good and 20% excellent 

about Service innovations. 

The most values of smart security characteristic are more than 50% average such as track 

& trace, smart security gates, and smart healthcare service. At the same time smart 

security is valued, good by 66% and excellent by 34% about biometric and is valued, 

good by 62% and average by 38% about Video surveillance analytics. 

4.1.2. Reliability: 

Next table reflects Reliability by internal consistency (Cronbach‟s alpha) (Cronbach, 

1951) of the likert-32 scales (Score range 5–1), correlations (Green et al., 1977), and 

mean score difference (SD) (McGraw, Wong, 1996). 
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Table. 2. Reliability 

Likert-32 Scales (Score range 5–1) 

(Items) Improve 

revenue 

 

 

Improve 

efficiency 

Improve 

passenger 

experience 

Smart 

security 

Smart 

green 

initiative 

(7) (7) (9) (5) (4) 

Sample Internal consistency reliability: Cronbach‟s alpha 

132 0.96 0.93 0.92 0.95 0.96 

66 0.96 0.93 0.92 0.95 0.96 

33 0.97 0.94 0.92 0.95 0.96 

16 0.97 0.95 0.93 0.95 0.95 

8 0.96 0.94 0.95 0.97 0.96 

Sample Item total correlations 

132 0.84–

0.93 

0.70–0.87 0.67–0.81 0.68–

0.84 

0.79–

0.89 

66 0.84–

0.93 

0.72–0.87 0.67–0.82 0.81–

0.84 

0.80–

0.89 

33 0.86–

0.94 

0.75–0.91 0.68–0.82 0.80–

0.88 

0.80–

0.91 

16 0.85–

0.95 

0.76–0.91 0.70–0.84 0.78–

0.87 

0.75–

0.91 

8 0.83–

0.94 

0.71–0.92 0.72–0.90 0.88–

0.90 

0.80–

0.91 

Sample Mean inter-item correlations 

132 0.85 0.73 0.64 0.71 0.73 

66 0.84 0.74 0.65 0.73 0.74 

33 0.88 0.76 0.67 0.75 0.75 

16 0.88 0.78 0.71 0.74 0.72 

8 0.86 0.75 0.76 0.81 0.75 
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Sample Test–retest reproducibility: intraclass correlation (mean 

score difference; SD) 

52 0.85 0.83 0.85 0.85 0.83 

26 0.88 0.84 0.86 0.86 0.86 

13 0.86 0.84 0.82 0.85 0.85 

7 0.91 0.93 0.89 0.86 0.84 

It is evident that reliability estimates of the prospective sub-samples supported the 

findings from the study. Cronbach‟s alpha coefficients for the likert-32 scales remained 

relatively stable in all prospective sub-sample selections (range 0.92–0.97). All estimates 

were within ±0.10 points of the alpha for the total sample, exceeded 0.80, and were 

consistent with the original interpretation. 95 % confidence intervals around alphas 

increased as the sample size decreased and were generally larger in the sub-scales with 

fewer items. However, for all samples the lower limit confidence interval satisfied the 

0.80 criterion, and the interpretations remain unchanged. 

All corrected item-total correlations exceeded >0.30, were within ±0.10 points of the total 

sample, and their interpretations remained unchanged. A similar pattern was found for 

inter-item correlations. Test–retest reliability estimates had minor variations in level but 

no variation in interpretation. 

4.1.3. Validity: 

The impact of samples size on construct validity of the Likert-32 Scales was examined 

within scale analyses (correlations between sub-scales), and scale convergent and 

discriminant construct validity (direction, magnitude, and pattern of correlations with 

other scales administered at the same time) (Lohr et al., 1996). 

Three preselected arbitrary measures were used to evaluate the impact of sample size on 

validity estimates. First, on how many occasions did the correlation between any two 

scales in the sub- sample differ from the correlation in the total sample by > ±0.10 points? 

Second, on how many occasions was the interpretation of the magnitude of the correlation 

between any two scales in the sub-sample different from that in the total sample? The 

interpretation suggested by McHorney was used (McHorney et al., 1993). 

(r < 0.30 = weak; 0.30 < r < 0.70 = moderate; r > 0.70 = strong). Third, was the 

interpretation of the validity of the scale, based on the direction, pattern and magnitude of 

correlations among scales, consistent with a priori hypotheses? 
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Table .3. Validity 

Likert-32 Scales (Score range 5–1) 

(Items) Improve 

revenue 

Improve 

efficiency 

Improve 

passenger 

experience 

Smart 

security 

Smart 

green 

initiative 

(7) (7) (9) (5) (4) 

Sample 

66 N N N N N 

33 N N N N N 

16 N N Y N N 

8 N Y Y N N 

Table 3 represents construct validity of scale, as judged by pattern and magnitude of 

correlations, affected (Y Yes, N No) 

Validity analyses of the prospective sub-samples supported the findings from the study. 

The construct validity was affected for 40 % of scales in sample of n = 8, for 20 % of 

scales in samples of n = 16, and for no scale in samples of n > 33 

4.2. Conclusion: 

* The following characteristics are strongly evaluated good regarding the intelligent 

airport which represent opportunities for Egypt’s airports. 

Ads & promotion 

Shopping/retail offers 

Leisure/entertainments 

Integrated external services 

Mobile – enabled operations/Advertise & Sell. 

Automation of service delivery 

Operational / business insights 

Capacity planning 

Real time operation planning 

Self-service 

Avoid queue. 

Timely events notifications 
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Connectivity & collaboration 

Congestion management 

Digital guided navigation 

Biometric 

Video surveillance 

Energy 

Emissions 

Water 

Waste management 

What consequently support implementing iot in Egypt’s airports. 

* The following characteristics are strongly evaluated average regarding the 

intelligent airport which represent challenges face Egypt’s airports. 

Improved passenger traffic 

Service innovations 

On-demand sources deployment 

Shared services 

Track & trace 

Smart security gates 

Smart healthcare service 

What consequently need to be improved for implementing iot in Egypt airports. 

In this paper, intelligent airports are studied, through emphasized certain characteristics 

regarding what an intelligent airport should look like. Subsequent, several airport 

subsystems within Egypt are investigated, which can be powered by iot, to transform 

them into smart ones. Then performance weaknesses and strengthens are provided 

according to each characteristic evaluation percentage showed in table 1. 

Finally, several opportunities and challenges that can face the intelligent airport‟s 

performance are swotted, which need to be addressed by the research community. 

4.3. Recommendations: 

4.3.1. Egypt Airports must get government and private funding. 

4.3.2. Implementing new technology via airport infrastructure integrates 

intelligent buildings, intelligent services, intelligent management, intelligent 

transport, navigation, information about time of reaching the gate, scheduled 

check-in time, considering the number of passengers to avoid queues and 

jams everywhere, automatic passenger identification, airport equipment, 

luggage tracking systems, security systems and monitoring the fuel and the 

water consumption. 

4.3.3. Airport must implement very strong Wi-Fi covers all spots. 

4.3.4. Numerous beacons should be installed throughout airport. 
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4.3.5. Airport staff must team up with software company to design mobile app 

for smart phones and tablets connects to the beacons. 

4.3.6. Mobile app must follow passenger‟s stream and behavior in the airport 

from parking to terminal based on their own profile, also must support 

tracking devices and rapid turnaround of planes. 

4.3.7. Whole system must be maintained permanently. 

5. Egypt Hotels: 

Questionnaire conducted to some hoteliers and employees, have experiences 5 - 10 years, 

within Cairo hotels. 200 workers were questioned by author. 

166 returns valid which allocates managers and employees within Cairo hotels. 

Study aims to measure 5 variables shown in figure .2. regarding intelligent hotel within 

Egypt‟s hotels which are: 

1- Improve revenue. 

2- Improve efficiency. 

3- Improve guest experience. 

4- Smart security. 

5- Smart green initiative. 

5.1. Methods: 

5.1.1. Dumping data: 

Questionnaire exposes the availability level according to Likert Scale for each of the 

following characteristics regarding the intelligent hotel. 

Table. 1. Responses of intelligent hotel characteristics 

Characteristic Excellent Good Average Bad Terrible 

Improve revenue 

Ads & Promotion 36% 64%    

Shopping  77% 23%   

Leisure / entertainment services  74% 26%   

Integrated ex. services(rail/road) 24% 13% 63%   

Service innovations 16% 23% 61%   

Mobile enabled targeted ad./sell  71% 29%   

Improve efficiency 

Automation of service delivery 39% 61%    

On-demand sources deployment 35% 40% 25%   

Operational business insights  72% 28%   

Capacity planning utilization 34% 66%    

Shared services 40% 33% 27%   
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Mobile-enabled operations  40% 60%   

Real time operation planning  58% 42%   

Improve guest experience 

Self – service  82% 18%   

Avoid queue  44% 56%   

Timely events notifications  64% 36%   

Connectivity & collaboration  77% 23%   

Leisure  86% 14%   

Service innovations 36% 37% 27%   

Congestion management 38% 62%    

Shopping / retail offers 42 33% 25%   

Digital guided navigation 44% 56%    

Smart security 

Biometric  21% 79%   

Track & trace 22% 24% 54%   

Video surveillance analytics  64% 36%   

Smart security gates 16% 32% 52%   

Smart healthcare service 21% 23% 56%   

Smart green initiative 

Energy 33% 53% 14%   

Emissions 46% 54%    

Water 62% 38%    

Waste management 45% 35% 20%   

As shown within the previous table, the most values of iot characteristics regarding the 

intelligent hotel are evaluated more than 50% good, such as ads & promotion, shopping, 

Leisure/entertainment services, Mobile enabled targeted ad./sell, automation of service 

delivery, Operational business insights, capacity planning utilization, Real time operation 

planning, self–service, timely events notifications, Connectivity & collaboration, leisure, 

congestion management, Digital guided navigation, video surveillance, energy, and 

emissions. 

The characteristics such as Integrated ex. services(rail/road) and service innovations 

(related to improve revenue) are evaluated more than 60% average. 

On-demand sources deployment is evaluated 35% excellent, 40% good, and 25% average. 

Shared services are evaluated 40% excellent, 33% good, and 27% average
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Mobile-enabled operations are evaluated, 40% good and 60% average. 

Avoid queue is evaluated 44% good, and 56% average. 

Service innovations (related to improve guest experience) are evaluated 36% excellent, 

37% good, and 27% average. 

Shopping / retail offers are evaluated 42% excellent, 33% good, and 25% average. 

Biometric is evaluated 21% good and 97% average. 

Track & Trace are evaluated 22% excellent, 24% good, and 54% average. 

Smart Security Gates are evaluated 16% excellent, 32% good, and 52% average. 

Smart healthcare service is evaluated 21% excellent, 23% good, and 56% average. 

Water is evaluated 62% excellent and 38% good. 

Waste management is evaluated 45% excellent, 35% good, and 20% average. 

5.1.2. Reliability: 

Next table reflects Reliability by internal consistency (Cronbach‟s alpha) (Cronbach, 

1951) of the likert-32 scales (Score range 5–1), correlations (Gulliksen, 1950), and mean 

score difference (SD) (McGraw, Wong, 1996). 

Table. 2. Reliability 

Likert-32 Scales (Score range 5–1) 

(Items) Improve 

revenue 

 

Improve 

efficiency 

Improve 

guest 

experience 

Smart 

security 

Smart green 

initiative 

(7) (7) (9) (5) (4) 

Sample Internal consistency reliability: Cronbach‟s alpha 

166 0.96 0.93 0.92 0.95 0.96 

83 0.96 0.93 0.92 0.95 0.96 

42 0.97 0.94 0.92 0.95 0.96 

21 0.97 0.95 0.93 0.95 0.95 

11 0.96 0.94 0.95 0.97 0.96 

Sample Item total correlations 

166 0.84–0.93 0.70–0.87 0.67–0.81 0.68–0.84 0.79–0.89 

83 0.84–0.93 0.72–0.87 0.67–0.82 0.81–0.84 0.80–0.89 

42 0.86–0.94 0.75–0.91 0.68–0.82 0.80–0.88 0.80–0.91 

21 0.85–0.95 0.76–0.91 0.70–0.84 0.78–0.87 0.75–0.91 

11 0.83–0.94 0.71–0.92 0.72–0.90 0.88–0.90 0.80–0.91 
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Sample Mean inter-item correlations 

166 0.85 0.73 0.64 0.71 0.73 

83 0.84 0.74 0.65 0.73 0.74 

42 0.88 0.76 0.67 0.75 0.75 

21 0.88 0.78 0.71 0.74 0.72 

11 0.86 0.75 0.76 0.81 0.75 

Sample Test–retest reproducibility: intraclass correlation (mean score difference; SD) 

83 0.85 0.83 0.85 0.85 0.83 

42 0.88 0.84 0.86 0.86 0.86 

21 0.86 0.84 0.82 0.85 0.85 

11 0.91 0.93 0.89 0.86 0.84 

It is evident that reliability estimates of the prospective sub-samples supported the 

findings from the study. Cronbach‟s alpha coefficients for the likert-32 scales remained 

relatively stable in all prospective sub-sample selections (range 0.92–0.97). All estimates 

were within ±0.10 points of the alpha for the total sample, exceeded 0.80, and were 

consistent with the original interpretation. 95 % confidence intervals around alphas 

increased as the sample size decreased and were generally larger in the sub-scales with 

fewer items. However, for all samples the lower limit confidence interval satisfied the 

0.80 criterion, and the interpretations remain unchanged. 

All corrected item-total correlations exceeded >0.30, were within ±0.10 points of the total 

sample, and their interpretations remained unchanged. A similar pattern was found for 

inter-item correlations. Test–retest reliability estimates had minor variations in level but 

no variation in interpretation. 

5.1.3. Validity: 

The impact of samples size on construct validity of the Likert-32 Scales was examined 

within scale analyses (correlations between sub-scales), and scale convergent and 

discriminant construct validity (direction, magnitude, and pattern of correlations with 

other scales administered at the same time) (Lohr et al., 1996). 

Three preselected arbitrary measures were used to evaluate the impact of sample 

size on validity estimates. First, on how many occasions did the correlation between any 

two scales in the sub- sample differ from the correlation in the total sample by > ±0.10 

points?
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Second, on how many occasions was the interpretation of the magnitude of the correlation 

between any two scales in the sub-sample different from that in the total sample? The 

interpretation recommended by McHorney was used (McHorney et al., 1993). 

(r < 0.30 = weak; 0.30 < r < 0.70 = moderate; r > 0.70 = strong). Third, was the validity 

interpretation of the scale, based on the direction, pattern and magnitude of correlations 

among scales, consistent with a priori hypotheses? 

Table .3. Validity 

Likert-32 Scales (Score range 5–1) 

(Items) Improve 

revenue 

Improve 

efficiency 

Improve guest 

experience 

Smart 

security 

Smart green 

initiative 

(7) (7) (9) (5) (4) 

Sample 

83 N N N N N 

42 N N N N N 

21 N N Y N N 

11 N Y Y N N 

Table 3 represents construct validity of scale, as judged by pattern and magnitude of 

correlations, affected (Y Yes, N No) 

Validity analyses of the prospective sub-samples supported the findings from the study. 

The construct validity was affected for 40 % of scales in sample of n = 11, for 20 % of 

scales in samples of n = 21, and for no scale in samples of n > 42 

5.2. Conclusion: 

* The following characteristics are strongly evaluated good regarding the intelligent 

hotel: 

ads & promotion, shopping, Leisure/entertainment services, Mobile enabled targeted 

ad./sell, automation of service delivery, Operational business insights, capacity planning 

utilization, Real time operation planning, self–service, timely events notifications, 

Connectivity & collaboration, leisure, congestion management, Digital guided navigation, 

video surveillance, energy, and emissions. 

* The following characteristics are strongly evaluated average regarding the intelligent 

hotel: 

Integrated ex. services(rail/road), service innovations (related to improve revenue), 

Mobile-enabled operations, avoid queue, Biometric, track & Trace, smart security gates 

and Smart healthcare service. 

* The following characteristics are strongly evaluated excellent regarding the intelligent 

hotel: 

Shared services, Shopping / retail offers, water, and waste management. 

Thus, Egypt hotels are ready to implement iot within included objects, which can 

be easily joined to mentioned characteristics. Whereas Cairo hotels‟ technology structure 

is
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evaluated generally good, it should be improved and developed for better performance 

and enhancing vacation experience. 

 

5.3. Recommendations: 

5.3.1. Very strong technological structure should be established for hotels. 

5.3.2. mobile app for phones and tablets must be implemented for hospitality 

requirements. 

5.3.3. The app must provide all information guests need and must enable guests 

order all available activities within the hotel. 

5.3.4. Voice assistant must be involved in mobile app and must cover a wide 

range of features all-around hotel rooms to execute voice commands 

perfectly and rapidly. 

5.3.5. Mobile app must follow guest‟s flow from parking to check out based on 

their own profile to avoid queue, also must support hotel equipment 

managing water and energy consumption. 

5.3.6. Hotel staff must involve software and hardware engineers to maintain 

whole system permanently. 

6. General Conclusion: 

Analyzing the presented results permits to visualize the future of airports and hotels in 

Egypt and find out the potential keys required for implementing the Internet of things 

within. 

It is time for Egyptian airports and hotels to invest in developing technologies established 

on presented characteristics. So, these organizations can develop IoT products using the 

available technologies. 

7. General Recommendations: 

7.1. Egyptian airports and hotels should actively notice evolving the technology in 

other industries before they develop IoT products within their systems. 

7.2. Airport and hotel systems inventors should alert for the opportunities, which 

develop IoT products, can harvest long term value to the organizations. 

7.3. It is vital for the organization to realize numerous IoT characteristics and its 

maturity level. 

7.4. Founding the relationship between the characteristics and organization systems. 

7.5. organization system developers must emphasis on links among IoT characteristics 

displayed in Fig. 1,2. 

7.6. Employees must be qualified and trained perfectly and always on using new 

technology. 

No doubt that the findings of this study are the beginning of hope that this experiential 

investigation can contribute to the performance of Egyptian airports and hotels, 

consequently improving the vacation experience. So, further prospective studies of other 

scales in other airports, and hotels, are suggested to support this evidence helping inform 

upon future guidelines. 
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