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• Growth of the Internet of Things

• Increasing pervasiveness

• Unsolved problems

• Project funded by Innovate UK

• Conclusions



• “Any fact becomes important when it’s 
connected to another.” Umberto Eco

• “Everything is a sensor for everything else”.
David Weinberger, Senior Researcher, Harvard 
Berkman Center for Internet and Society



Predicted growth

• It is estimated that there will be over 26 billion 
devices connected to the Internet by 2020 

• Which will deliver $9 trillion annual sales and 
$2 billion global economic added value 

• Embedding of connectivity can expand via –

– a variety of devices in the foreground

– invisible monitoring in the environment

– or somewhere in-between, and a combination of 
the two



World population and connected devices
Source: Cisco IBSG: April 2011





Unsolved Problems - 1

• Online devices that can have disruptive effects

• Data privacy and invasion of personal spaces

• Extracting validated meaning from big data

• Security and safety against internal and 
external breaches



Security breaches
via car’s Internet-connected entertainment system

July 2015
http://www.bbc.co.uk/news/technology-33650491

http://www.bbc.co.uk/news/technology-33650491


Security flaws may be suppressed
http://home.bt.com/tech-gadgets/tech-news/major-security-flaw-in-over-100-car-

models-revealed-by-scientists-11363998541739

http://home.bt.com/tech-gadgets/tech-news/major-security-flaw-in-over-100-car-models-revealed-by-scientists-11363998541739






Surveys of user concerns

• Surveys reveal that 59% of US internet users and 
47% of UK internet users know that smart devices 
can collect data about their personal activities 
without their knowledge (e.g. smart TVs, fitness devices, and in-

car navigation systems) 

• 85% of US internet users and 83% of UK internet 
users want to know more about data being 
collected before using smart devices

• Additionally, 88% of US internet users and 87% of 
UK internet users would want to control the data 
that was being collected by smart devices 

• http://www.truste.com/blog/2014/05/29/internet-of-things-industry-brings-data-explosion-
but-growth-could-be-impacted-by-consumer-privacy-concerns/

http://www.truste.com/blog/2014/05/29/internet-of-things-industry-brings-data-explosion-but-growth-could-be-impacted-by-consumer-privacy-concerns/


Unsolved Problems - 2

• Standardisation (IoT-GSI Global Standards 
Initiative)

• Interoperability across systems 

• Unseen programs loaded into devices

• Granularity of building blocks

• Latency issues and bandwidth limitations

• Trust management and governance



Project funded by Innovate UK
(formerly UK Technology Strategy Board)



Proposal – Pro forma sections
• Business proposition
• Project details
• Project management
• Exploitable outcomes
• Economic impacts
• Key risks
• Funding and added value
10 sections – 10 points each; 5 reviewers; total divided by 
5 and total put in a list.
Score for each section has to be justified by comments of 
the reviewer.  All 5 reviews and scores are returned to the 
proposer.
Funding is allocated to the list in rank order.



The Project

Companies based on Business and Industrial parks 
in the UK collaborated using smart devices to –

• Create business opportunities

• Share assets not currently being used

• Retain and fully utilize staff between companies

• Identify potential partnerships between 
businesses that have a mutual benefit 

Resulted in –

• Reduction in costs

• Reduction in carbon footprint by 50%



The Business Proposition 

Mobile based technology platform to enable –

• Businesses based on business and industrial parks 
(BAIP`s) in the UK to collaborate on a local and 
national level, share resources, improve efficiency 
and effectiveness in resource allocation and work 
practice, work together to share costs and help 
reduce costs, generate business opportunities, 
sustain existing jobs and create new jobs, create 
partnerships and improve profit margins

• Currently there are no solutions that actively seek to 
encourage collaboration between businesses on 
business and industrial parks in the UK



Business and Industrial Parks



Industrial Unit in the Park
(Businesses vary in size from 4 to >50 people)



Industrial Units in the Park



Matching needs to resources

• Based on the needs survey - users recognised 
the need/importance of sharing and 
collaborations

• More likely to proceed when they can relate 
their own operations to it, whether being 
from supply side or demand side.

• The key is to match the ‘demand’ with ‘supply’

• Example - assisting greater collaboration 
within businesses from the aspect of Human 
Resource (HR) function



Application Model – An Example on 
Human Resource Sharing



Available Resources and their Locations



Top Line Menu



KPIs
Developer Users Community

Number of downloads Time saved/ delay caused Reduction in crime rate

Level of usage of each service Costs saved Increase employment

Number of users under each price range 

(e.g. free ~ premium account)

Number of employees registered/ 

downloaded

Enhanced reputation/image of 

BAIPs using the technology

Frequency of usage from users Frequency of usage Increase BAIPs’ occupancy

Number of views on categories of 

services/items shared

Number of transactions with third parties Enhanced image of the local 

community

Duration of visit Number of inter-company transactions Increase in local & regional trade

Rate of increase in new users/accounts Duration taken to reach deals Increase in local & regional 

investment

Number & frequency of reported fault Percentage of reduction in carbon 

footprint

Percentage of reduction in regional 

carbon footprint

Time taken to respond to and rectify a 

fault

Percentage of increase in conducting 

businesses at local & regional level

Percentage of reduction in business 

waste

Frequency of ‘app’ update Percentage of waste reduction Increased use of recycled resources

Site traffic Percentage of increase in operational 

capacity/efficiency

Increase in number of business 

networking events

Frenquency of system down time Increase in customer base/sales Increase in knowledge sharing

Duration of system down time Increase in supplier networks Increase in number of 

social/community events

Capacity, e.g. threshold of traffic before 

system failure

Employee sense of social and community 

belonging

Stronger sense of community 

belonging



Conclusions

• Potential for connected businesses  to deliver a 
greater overall rate of return on external 
investment

• Continuing concerns about data, security, trust, 
and privacy

• Degree of interconnectedness of devices, 
systems, and users

• Machine to machine communications (M2M) 
need to be reliable and trustworthy, as this is 
currently expected to be an area of significant 
expansion



End

These slides are at –

https://sites.google.com/site/raearnshaw/presentations

https://sites.google.com/site/raearnshaw/presentations

