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Context

▪ ‘Position Paper’ to an international 
conference called ProVE18 in 
September

▪ Participants are experts and 
researchers on advanced
collaboration systems – virtual 
working/ICT/systems planning/risk 
etc.

▪ Looks at ‘research futures’



With Our Researchers’ Hats On….

As we go through the talk, please write down your thoughts on:

1. How collaboration based research could work in each ‘region’?

2. Which topics and regions may be good to focus on over:

a. 0 to 5 years?

b. 5 to 10 years?

c. 10 to 20 years?
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“Five Regions of the Future is an original, serious, and challenging 

book that deserves a wide readership among thoughtful people.”

- World Future Society



1. Introduction
Setting the Scene



Barker and Erickson’s Research and 2005 Book

25+ year study – 10,000+ articles – hundreds of interviews

New framework of 5 ‘regions’, termed a ‘TechnEcology’ which is a:

“Complex ecosystem of technology. The individual elements are 
made up of the tools and techniques invented by humans that interact 
in both mutualistic and competitive manners to increase the variety of 
technologies and the complexity of interaction.” 



High Level Descriptions

Super Tech (ST): Bigger, better, more. (e.g. fusion power)

Limits Tech (LMT): Use what you’ve got. (e.g. aerogel insulation) 

Local Tech (LOT): Smaller and local. (e.g. electric wind turbines)

Nature Tech (NT): At one with nature. (e.g. organic plastics)

Human Tech (HT): What lies within us. (e.g. stem cells)

+ 

Universal Technologies (UTs) which live at the heart of Barker and 
Erickson’s model



Universal Tech Examples - from 2005

Aerogel (super light insulation)

Thermal Depolymerization 
(carbon-based waste recycling)

Advanced computers

Chronobiology (mapping human 
patterns over time)

3-D printing for manufacturing

Hydrogen fuel cells

Holography

Lab on a chip

Nanotubes

Space satellites

Computer simulations

E-books 



The Model

Human Tech (HT) cocoons the other four 
regions, because humans exploit them or 
coexist with them.

Universal Tech (UT) lives in the centre 
(common to all regions).

Collaboration is the ‘glue that binds’ to 
maximize the ‘Aligned Impact’

Example: 

Nature Tech (NT) + Universal Tech (UT) + 

Human Tech (HT), working in a collaborative 

system, yields a synergistic ‘Aligned Impact’ 

➢ See NT Galantamine case in the paper



Table of Disruptive Technologies – Imperial College

https://www.imperial.ac.uk/media/imperial-college/administration-and-support-services/enterprise-office/public/Table-of-Disruptive-Technologies.pdf


2. Collaboration Futures
Mapping the ‘Five Regions’ Model



Pro- VE Community’s Recent Publication History

Proceedings ST LMT LOT NT HT Totals

PRO-VE 2014 61 4 5 0 3 73

PRO-VE 2015 47 7 5 0 2 61

PRO-VE 2016 46 7 0 0 4 57

PRO-VE 2017 52 10 2 1 3 68

Totals 206 28 12 1 12 259

Table 1. Classification of the PRO-VE Proceedings from 2014 to 2017 by TechnEcology 



Young Researchers' Perspective (PRO-VE 2016)

Five selected Super Tech scenarios: customized ‘smart’ production; 
globally democratized manufacturing/assembly; virtual/augmented reality in 
e-participation; regulation of 5G mobile tech; smart assistance for elderly.

Three chose Limits Tech scenarios: collaborative sharing of vehicle 
capacity in self-organizing supply networks; constraints on the future 
employment options for millennials; and management of disaster relief.

One chose a Local Tech scenario: localized power generation using 
renewables, with local energy storage and decentralized power grids. 

One chose a Human Tech scenario: mapping emotions in collaborative 
networks. 

None chose a Nature Tech scenario.



2.1 Collaboration within 
Super Tech



6 Dimensions of Collaboration in Industry 4.0

Vertical Integration 
of SMART 
production 
systems

Horizontal 
Integration through 
global value chain 

networks

Through 
engineering across 

value chains

Accelerating 
manufacturing

Digitization

New business 
models

Camarinha-Matos, L.M., 

Fornasiero, R., 

Afsarmanesh, H. (2017)

Collaborative 

Networks as a Core 

Enabler of Industry 4.0

Listed Research 

Challenges for 

Collaborative Networks 

mainly Super Tech + 

Universal Technologies

“Seek inspiration in nature, towards optimized solutions” = Nature Tech



Industry 4.0 + Super Tech Risks

Industry 4.0+ and the interconnectedness of living/ working environments 
can support Super Tech’ if people are prepared to live this way. 

There are significant risks to this TechnEcology that need more collaborative 
research. Humans are vulnerable in highly concentrated ecosystems and 
environments (WHO report). 

In planning and managing life in this ‘region’, more research and 
collaboration based solutions will be needed for: fire risk; drought; famine; 
contagious and airborne diseases; civil unrest and crime; along with the 
likely polarization of wealth and power. 

Super Tech also needs to address collaboration in agriculture; food storage 
and distribution; energy; water security; and, social wellbeing (Montgomery).



Super Tech Examples

Super City 

Proposal –

Pearl River 

Delta 42m 

people

Barker and Erickson 

predicted mile high cities 

and hybrid sports/smart 

buildings/people 

tracking/crowd 

management.

But there are many 

consequences and risks too!

In the film ‘Ready 

Player One’ people 

prefer to live in a 

virtual gaming world 

competing for high 

value prizes than live 

in an overcrowded and 

insecure real world.



10 + year Super Tech Research Horizon

More research is needed into people within Super Tech systems covering:

▪ Social inclusiveness; community and individual healthcare; the 
psychological benefits of green spaces within buildings; fitness; leisure; 
and, personal space management.

Whilst collaborative networks as enablers are already established within 
expert communities, more research is going to be needed for:

▪ The establishment and protection of critical infrastructure, hazards and 
disaster relief, food security and material supply. Risks and threats can 
become concentrated. (See IET ref).

It is recommended that these be investigated over the short to medium 
term (now to 10 + years)



Super Tech is coming right at you!

Potential markets within the most 
developed regions’ for elderly people 
are significant!

Example - Apple Watch 4TM has 
technology for monitoring falls, real 
time ECG measurement, GPS and 
cellular location, fitness, activity 
tracking, emergency links etc. + 
enormous system based connectivity 
(Big data/societal data?)

At the heart, is this Barker and 
Erickson’s ‘lab on a chip’?



2.2 Collaboration within 
Limits Tech



World Population Prospects 2017

Most Developed Regions Less Developed Regions

UNITED NATIONS

DESA / POPULATION DIVISION

Net Migration

Education

Languages

Access to tech

Finance

Energy

Resources

Geo mobility

Ageing

Carers

Support needs

= 

Collaboration



Limits Tech

Promotes benefits of durable clothing; the revival of handicrafts, giving both 
personal satisfaction and saving transport; earth restoration; energy 
reduction and efficiency; highly efficient and insulated homes; the revival of 
trains and public transport, in preference to cars and lorries; and, the 
importance of the Universal Technology – hydrogen fuel cells.

Within the PRO-VE community there has been some well-targeted research 
and papers on Green Virtual Enterprise Breeding Environments and 
frameworks such as RESOLVE.

This whole area of mapping circular economies and promoting a culture of 
scarcity, sustainability, reuse, and repurposing is likely to provide dividends.



Potential for Collaborative Network/VE Research

Design and management of circular economies with SMART environmental targets

Greater modularization with reuse options built in (container-based housing).

Better Building Information Management (BIM) systems and reporting.

The adoption of BREEAM for master planning and sustainability measurement

Integrated and energy efficient transport systems.

Renewable energy, recycling, low carbon design and product distribution.

Sustainable procurement linked to carbon/mileage.

Modelling intergenerational resource usage and fairness more effectively.

A significantly greater focus on durability and critical asset management. 

This is a long list with major global opportunities for the collaborative research community 
in the short to medium term (now to 10 + years). 



2.3 Collaboration within 
Local Tech



Local Tech in the Film Industry



Local Tech – Tir Y Gafelin – West Wales

Images courtesy of http://lammas.org.uk/en/gallery/

http://lammas.org.uk/en/gallery/


Future Areas of Research in Local Tech

Barker and Erickson referred to the work of Schumacher on this theme.

Pro-VE researchers have published a few papers that relate to this ‘region’.

More research into collaboration within the context of Local TechnEcologies 
will be useful, especially for the developing world, to help the maintenance of 
local and village communities and related agriculture and craft. 

It is recommended that this be more thoroughly researched in the short to 
medium term (now to 10 + years) as a potential response to the pull of the 
supercities in Super Tech.



2.4 Collaboration within 
Nature Tech



A Fertile Region for the Future



Collaboration on Drugs using Nature Tech

A Welsh sheep farmer called Kevin Stephens 

produces Daffodils with unusually high levels of 

Galantamine - which slows down Alzheimer’s.

It has been found that his harsh growing conditions for 

Daffodils, due to cold weather and his farm’s 350m 

altitude, create more of the valuable compound.

“The farmer extracts and stores his supply of the 

compound from the daffodil’s leaves and is hoping a 

drug company will buy it for use in Alzheimer’s drugs. 

In 2012, he created Agroceutical, a bio-research firm 

with a license to annually produce 40kg of the 

compound in powder and crystal form.” 

www.countryliving.com

http://www.countryliving.com/


Collaboration on Nature Tech – Hair Dyes

Published in: Paul M. Rose; 

Victoria Cantrill; Meryem 

Benohoud; Alenka Tidder; 

Christopher M. Rayner; Richard S. 

Blackburn; J. Agric. Food 

Chem. 66, 6790-6798.

DOI: 10.1021/acs.jafc.8b01044

Copyright © 2018 American 

Chemical Society



The Way Ahead with Nature Tech

Working in true collaboration with nature to mimic and enhance 
natural processes, reduce aspects of pollution, develop medicines 
and new products is a very positive way forward. 

This will be fruitful in the medium and longer term (5 to 20 + years) 
but needs far more collaboration between scientists, biologists, 
botanists, zoologists, the agricultural communities, virtual learning 
and collaboration experts to succeed.



2.5 Collaboration within 
Human Tech



Four primary rules of Human Tech

“Only recently have we begun to understand the scope and power of 
these technologies in any conscious way.” 

Their rules are:

1. The real needs of humans are not material needs;

2. Science is only now learning how to measure human technology;

3. God or mother nature or evolution, depending on your point of 
view, has endowed us with extraordinary capabilities; and,

4. Our true work is to know ourselves.”



Human Tech Fields of Research



Human Tech ‘a’ – My sub classification

The Nature Tech areas described are rich areas for research using 
collaboration systems and theories, data modelling, large scale 
experiments and statistical validation but more likely for the medium 
to longer term (5 to 20 + years). 

I have classified this ‘physical and scientific research’ as HTa.



Human Tech ‘b’ – My sub classification

On the wellbeing side, Barker and Erickson promoted collaborative 
traits such as organizational management, creating and using 
microloans (promoting self-sufficiency), teamwork and leadership. 
These are more developed up to and including an international 
standard on collaborative working.

However, the standard needs more research into the classic areas of 
trust, mutual benefit, and mapping of inputs and outcomes. This 
needs short-term research (within 5 years) to get more grounding in 
human ‘reality’ as opposed to collaboration systems theory. 



3. Conclusions
The Way Forward



Potential Timelines for Collaboration Research 
into TechnEcologies

TechnEcology Timeline for Potential Research
Within 5 Years 5 to 10 + Years 10 to 20 + Years

Super Tech (ST)

Limits Tech (LMT)

Local Tech (LOT)

Nature Tech (NT)

Human Tech (HTa)

Physiology

Human Tech (HTb)

Behaviors



Does it still hang together?

Over a decade of changes and developments in technologies, 
societies and collaboration systems have impacted Barker and 
Erickson’s original predictions and propositions. 

Many of their predictions are appearing as reality, especially in the 
areas of Super Tech and Limits Tech. 

One of their final recommendations was that:

“Humans need to strike a balance between the capitalist and 
resource hungry world of Super Tech and the other TechnEcologies.”



“Humans need to strike a 

balance between the capitalist 

and resource hungry world of 

Super Tech and the other 

TechnEcologies.”



Let’s end on Stephen Dent’s Viewpoint:

“For as long as humans have populated the planet, we have 
struggled to survive. Along the way we have learned that prosperity 
comes from banding together, determining what is in our best mutual 
interest, and moving forward in partnership. This is still the driving 
force for human advancement and social stability.” 

This paper has raised potential areas for research into advanced 
collaboration system and some ideas of which TechnEcology regions 
the research community can productively support and some 
recommended timescales.

Thank You for Listening



With Our Researchers’ Hats On….

So what are your thoughts on:

1. How collaboration based research could work in each ‘region’?

2. Which topics and regions may be good to focus on over:

a. 0 to 5 years?

b. 5 to 10 years?

c. 10 to 20 years?


