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INDUSTRY 1.0

Mechanization, steam
power, weaving loom

INDUSTRY 3.0

Autormation, computers
and electronics

INDUSTRY 4.0

Cyber Physic
internet of things,
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What happened?

Descriptive analytics

Competitive advantage
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What will
happen?
Predictive

analytics

Why did it
happen?
Diagnostic
analytics

Root Cause
Analytics

Ad Hoc Reports

& OLAP
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| do to get the
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Stochastic
Optimization

timization

Given
uncertainty,
what should
I do to get
the best
result?
Prescriptive analytics

best result?
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Complexity

Modified | Original source: McDonald (2016)



Descriptive
What happened?

Diagnostic
Why did it happen?

Data Predictive > > Decision Action

What will happen?

=l

Decision support

Prescriptive
What should | do?

Decision automation



https://datajourney.akvo.org/

Artificial Intelligence (Al),
Machine Learning (ML),
Deep Learning (DL)
for improved decision making
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Artificial | Machine Deep
Intelligence Learning Learning

Artificial Intelligence

Computers that can imitate human
intellect and behavior.

Machine Learning

Statistical algorithms that enable Al
implementation through data.

Engineering of Ability to learn Learning based on Deep Learnlng

making Intelligent without being explicitly
Machines and Programs programmed

Deep Neural
Network

Subset of machine learning which
follows neural networking.

1950's 1960's 1970's 1980's 1990's 2000s 2006's 2010's 2012's 2017's
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Why 4IR Techs
(Optimization, Automation, Al)
~ In forest-based value chains?
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To address labor issues and increase safety
(social aspect)

To boost productivity and reduce costs
(economic aspect)

To mitigate the impact on flora, fauna, water
courses, and soil (environmental aspect)

To get immediate access to digital data for
informed decision-making (competitive aspect)

To promote resilience and sustainability
throughout business and supply chains
(sustainabllity aspect)
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https://unsplash.com/@jrkorpa?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/stwHyPWNtbI?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

The top 5 barriers to Al
adoption (Forbes)

Initial investment
Cultural barriers
Fear

Shortage of talent

vk L=

Lack of strategic approach

Top 3 challenges to Al/ML adoption

Sum of 1to 3 rank

Enterprise maturity

Skills of staff

Data scope or quality 34

Governance issues or concerns - 13%

Fear of unknown

Understanding Al benefits and uses

Security or privacy concerns _ 20%
Measuring the value - 17*

risk or liabilities [Jj 6%

Finding a starting point

Finding use cases _ 26*
Defining the strategy _ 25%
Finding funding - 12*

Vendor strategy

Integration complexity _ 26*%

Confusion over vendor capabilities - 10*

gartner.com/SmarterWithGartner

56*

42%

Gartner.
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4I1R Application: Wood supply chain optimization

Uncertainty level
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4R Application: Emergmg and disruptive technologies

iy

How a drone tractor works

Secondary
lows-based Kinze Manufacturing Inc. has parinered with Jaybridge Robotics R :
ol lo develop an iullural equiprreenl ;" |Mnli|na: P"‘ILN'M@:G?IA?EP:
system it plans to launch in spring 2012 The system is desgned  Standard ! o within 24 centimeters on

to increase productivity, reduce input costs, and operate GPS system the Earh's surface.
salely and efficiently. Kinze has not disclosed the final

o6t ko the farmer. The systen's components:
A small industrial computer is mounted In the cabin.

Electronics allow the :nmpuhﬂn drive the tractor and
lik t with axternal squipmant. like planters of grain

bins. An inertial measurement unit givas the system
diroctional awareness, Wirchess and collular networks hign Karagatata P
and farmer.

g camara: Allows the human
suparvisor to monitor cperations
from a remate location.

| The “brain™

LIDAR: Emits a laser Standard automotive rader The saftware enables everything 1o
‘beam 16 detect abjacts Hrom modern wark logether. Bacauss the compiutar
without high metsl or ‘sdaptive cruise control s not particularly powerfis, algorithms
waiter content, ke & Good for mietal cbjects wiien s e program ars ars alickont
standpipe or & snd objects with high water and application-specific, but gensral
‘content like livestock and peaple. modified for oth
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Programmable
A blockehain is
programmable

(i.e. Smart Contracts)

Secure

All records are
individually encrypted

Anonymous

The identity of participants
is either anonymaous or
pseudonymaous

Unanimous
All network participants
agree to the validity of
each of the records

The Properties of Distributed Ledger Technology (DLT)

Distributed

All network participants
have a copy of the ledger
for complete transparency

Immutable

Any validated records are
irreversible and cannot be
changed

Time-stamped
A transaoction timestamp is
recorded on a block

) Euromoney Learning 2020

Source: FFR NZ, R. Visser



4IR Application: Automated volumetric measurements
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nsors on harvesting equipment
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4IR Application: Robotic systems
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Source: Visser & Obi (2016)




Take away messages

» Consider how Industry 4.0 technologies can enhance your business; establish a clear objective and
roadmap (strategic approach)

* Prepare your company and personnel for adopting 4IR technologies (identify and address potential
barriers to adoption)

« You cannot manage what you don’t measure, so begin by collecting data, as effective management
starts with measurement

« Leverage machine data to its fullest potential by utilizing data analytics and machine learning to
identify inefficiencies, bottlenecks, and utilization patterns

* Enhance decision-making for sustainable and competitive forest operations, encompassing economic,
environmental, and social aspects

« Champion a culture of continuous improvement within your company

» Cultivate collaborations with fellow entrepreneurs, technology firms, machinery manufacturers,
universities, and research institutions (e.g., Luke) to stay at the forefront of 4IR advancements.
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