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Introduction
PMBOK

IoT



Project Management Body of Knowledge

o Knowledge Areas:
1. Integration Management

2. Scope Management

3. Schedule Management

4. Cost Management

5. Quality Management

6. Resource Management

7. Communications Management 

8. Risk Management

9. Procurement Management

10. Stakeholder Management

o Published by PMI
⚫ 6th edition released in 2017

❑ 10 knowledge areas

❑ 49 processes
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Internet of Things

o IoT is the interconnected networks of devices and 
machines to exchange data and respond accordingly; i.e.,
⚫ smart cities

⚫ wearable sensors

⚫ environmental monitoring (Machado, 2013)

o Many everyday items, 
⚫ such as home appliances, phones, watches, printers, etc., 

o have become “smart” and are now widely integrated into 
the internet of things. 
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History of IoT

o The term “Internet of Things” was first conceptualized, 
coined, and published in Sept. 1985 by Peter T. Lewis 
(Sharma, 2016)

o Cisco Systems estimated that the IoT was “born” between 
2008 and 2009 (Evans, 2011)
⚫ when the things/people ratio grew by 20+ times

❑ from 0.08 in 2003 

❑ to 1.84 in 2010.
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Overview of the Benefits

o Monitoring Construction and Development

o Reduce Costs

o Simplified Equipment Ordering 

o Accurate Manpower Allocation

o Historical Data and Predictive Analytics (Lavelanet, 2017)

o Global IoT in construction revenue is forecast to reach 
$9.6bn by 2025, 
⚫ up from $4.4bn in 2019. (Research and Market, 2021)

8



Construction 4.0

o In light of the fourth industrial revolution (Industry 4.0 or 
4IR), 4th construction revolution benefits from:1

⚫ 3D printing/Additive Manufacturing (AM)

⚫ Digital Twin Construction/Cities (DTC)

⚫ Building Information Modeling (BIM)

⚫ Internet of Things (IoT)

⚫ Big Data (BD)

1. (Begić, 2021)
2. (Rao et. al., 2020)
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BIM + IoT

1. (Mannino, 2021)
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IoT in PMBOK
10 Knowledge Areas

1. https://www.iconfinder.com/search?q=internet&family=streamline-2-0-
multicolor
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Project Integration Management 

o Lack of IM is the main reason why IoT fails (Pinto, 2009).

o IoT facilitates:
⚫ admin processes, data mobilization, and project charter 

❑ due to fast collaboration and efficient info sharing (Batrawi, 2017).

o The manager/stakeholder can focus more on the long-term 
plans and major decisions (Fiol, 2005).

o IoT changes the way projects are planned and executed 
⚫ the “holistic approach toward” auto-configured and self-adapting 

changes to demands, faults, and more (Gubbi, 2013).

the processes required to ensure that the various elements of the project are properly coordinated
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Project Scope Management

o IoT as an information management tool to manage 
information flow in construction management (Dave, 
2016). 

o IoT can help all aspects of 
⚫ creating the scope and 

⚫ controlling the scope; 

⚫ however, it cannot validate the scope (Zhou, 2019). 

the processes required to ensure that the project includes all the work required, and only the work required, to 
complete the project successfully
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Project Schedule Management

o Advanced monitoring and control technologies such as:
⚫ smart grid and 

⚫ smart metering 

o reveal:
⚫ operational patterns, 

⚫ spot areas of potential improvement, or 

⚫ predict future outcomes and optimize operations, 

o leading to lower costs and higher productivity. (Lee, 2015)

the processes required to ensure the timely completion of the project.
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Project Cost Management

o IoT is an innovation capable of capturing the sphere of 
marketing and entertainment. (Evdokimov, 2019)

o IoT will:
⚫ “support (the) cost management and total budget management of the 

future, which includes budget planning, account balance, payment, 
statistics and analysis of cost” (Guo, 2013).

o The development of IoT makes the control of the inventory 
costs (as in supply chain) feasible due to 
⚫ the real-time and accurate tracing of inventory items (Wang, 2018)

1. https://www.anblicks.com/blog/how-cloud-cost-management-helps-
businesses-to-plan-their-strategies-for-cloud-resources/

the processes required to ensure the project is completed within the approved budget.
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Project Quality Management

o IoT can help the quality management system by “tightening 
the closed-loop approach.”
⚫ This way, engineering is more closely connected to the rest of the 

management chain (Team, 2014). 

1. https://www.qualitymag.com/articles/94260-capitalizing-on-the-convergence-
of-manufacturing-quality-iot-and-lean

the processes required to ensure the project will satisfy the needs for which it was undertaken
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Project Resource Management

o With the quantifiable data, HR departments can create a great 
work environment, optimizing an employee’s performance and 
health (empxtrack, 2018). 

o IoT has proven to satisfy employees’ needs (Nor, 2019). 
⚫ Engaged employees will have the interest to devote themselves to the 

organization while enjoying their work. 

o The IoT technology also aids in routine tasks in human 
resources such as scheduling, payroll, and recruitment through 
collaborating and constant connectivity (Barman, 2018). 
⚫ the trend of IoT technology will influence “employee wellness” within 

an organization. 

1. https://www.kaaiot.com/overview

the processes required to make the most effective use of people involved with the project.
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Project Communication Management

o IoT creates a vast interconnected network to track 
thousands of projects and record crucial data faster (Chen, 
2014). 

o Using IoT to rank and sort out communication 
⚫ an example on how it helps managing comm. better (Pinto, 2009). 

1. https://tridenstechnology.com/telco-trends-of-2019/

the processes required to ensure the timely and appropriate generation, collection, dissemination, storage, and 
ultimate disposition of project knowledge.
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Project Risk Management

o Risks are unavoidable but how a project manager handles them 
can significantly impact the success of the overall project (Tsai, 
2014). 

o Ease of data collection in IoT 
⚫ reduces decision-making time and 

⚫ allows risks to be managed with more speed (Ghimire, 2017). 

o Environmental models have been improved over the years and 
IoT creates more data for those models to use (Uslaender, 2015).
⚫ IoT devices provided for use in weather prediction allows for 

❑ increased accuracy and 

❑ lower response times in emergency scenarios 

the processes concerned with identifying, analyzing, & responding to project risk.
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Project Procurement Management

o Substantial benefits can be generated by the re-engineering of 
procurement using the Internet. (Eyholzer & Hunziker, 2000). 

o Readers read the RFID tags of the newly arrived materials  and 
update the inventory database automatically (Lee, 2015)

o IoT can provide live data to a project manager about the status
of a material in the fabrication and delivery process. 

o The effects of IoT in plan procurement is limited 
⚫ because the process is based on historical data and experience instead of 

continuously collected sensor data. 
❑ Big Data will highly benefit planning procurements. 

1. https://www.blumeglobal.com/learning/internet-of-things/

the processes required to acquire the goods and services from outside the performing organization.
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Project Stakeholder Management

o The incorporation of IoT into a project can allow for 
streamlined communication between the stakeholders.

o IoT can assist with data collection to determine who might 
use the project or be affected by its production. 
⚫ Geo-fencing can be used to send targeted messages to devices 

within the boundary.

1. (Negash et. al., 2018)

the processes that identifies and develops relationships with those people and organizations which are impacted 
by the project, and which influence or determine how the team works.



Case Studies
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Human Condition Safety (HCS)1

o Reported by OSHA, 20+% of worker fatalities in 2014 
occurred in the construction industry.
⚫ falls, electrocutions, hit by objects, and trapped between objects

o AIG+HCS has adapted wearable technology
⚫ to reduce or eliminate many of the risks

⚫ If a worker wearing sensors enters a “danger zone” the system 
can warn the worker to move to a safer location or automatically 
shut down the machine.

⚫ Site managers can access site-specifc atmospheric data to 
determine when to suspend work in case severe weather is 
approaching.

1. (AIG, 2018)

Using Sensors to Improve Worker Safety
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Dubai1

o Al-Amal Psychiatric Hospital
⚫ Reduces energy consumption by 23%,
⚫ Saves ~20k gallons per day of water,
⚫ Collects and measures:

❑ environmental, air, and noise pollutions

o Dubai Smart City
⚫ Smart technologies and IoT are to be used 

in environment, health, trans. and other 
domain of life for a happy Dubai.

o Waste Dept. in Dubai Municipality
⚫ RFID system is used to organize the waste

1. (Raheem & Tchantchane, 2019)

Multiple Projects
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OTOY1

o Uses IoT-connected sensors to collect accurate, real-time data 
on atmospheric conditions including:
⚫ lighting, 
⚫ wind, 
⚫ temperature
⚫ plus, inputs about various materials that could be used in a project 

o to simulate real-world performance under conditions likely to 
occur at the building site.

o Creates digital models and realistic simulations for decision 
makers
⚫ from what window material will provide the best energy efficiency 
⚫ to what methods and materials will maximize food protection.

1. (AIG, 2018)

Big Data + Internet of Things + Virtual Reality
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Conclusion

o Overall, the internet of things benefits project management 
through: 
⚫ deep data analytics, 

⚫ explosion of valuable data, 

⚫ complete process control, 

⚫ high-speed reporting, 

⚫ higher expectations, and 

⚫ strict ethical and legal implications (Daddikar, 2018). 
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Upcoming Trend

IoT will lead to collecting BigData and use AI to analyze, VR/AR 
to visualize, and BlockChain to record data transactions and 

maintain its security.

That makes IoT the backbone of Construction 4.0!
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