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INTRODUCTION 

Greg Lazzaro

Director Global Health & Safety, Resilience & Risk 

Chemical Engineer by training

Safety & Risk Management Professional

11 Years in Petrochemical industry, chemical plants, and manufacturing, 

strong operations background.

12 Years being strong leader in Health & Safety, Risk management, 

Governance and assurance functions

(Manufacturing 15 years, Services Industry for 6.5 years)  

Spent the last 8 years in Executive teams and risk roles.

Statutory board member of 2 major companies (+$500M Revenue) in 

Australia prior to leaving to come to NZ.
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Where is the world going ? What’s changing fast ?

What are the future needs for our business world ?

How does the world need H&S thinking to evolve ?

OUTLINE
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We will always need to care for people 

We should understand how our Duty of Care 

needs to evolve
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CONSTANTS AND VARIABLES 

(in the workplace)

WHAT WILL LARGELY 

STAY THE SAME?

WHAT WILL CHANGE 

DRAMATICALLY ?

people

basic laws & regulations

natural environment

technology

expectations

physical work environments

data & information

social trends

employer obligations

+ many more 
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FACTS & 

PREDICTIONS
IOT – soon, everything is going to have a 

connection to the internet, via low cost and increased disruption. 

We will dispose the connection just as easily as we connect it. It 

will be a web of functionality – plug & play at the next level !

ROBOTS – Will continue to change the way we do things and 

whilst “humanoid Sci Fi” will continue to scare us, robotics 

continue to replace work that humans do in an accelerated way. 

ARTIFICIAL INTELLIGENCE – Machine learning will drive 

better data analysis and accelerate the reliance on predictive 

analytics that may change our way of understanding and 

assessing risk / opportunities.

BIG DATA – The data that is available will grow exponentially 

and will inform much more about our ecosystems and link cause 

and effect to level of granularity not even thought about today.
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LETS THINK 

ABOUT THE 

FUTURE …..

The more we know, doesn’t necessarily mean the more we 
will be better off

The more we understand and can connect and contextualise, 
the better we will be able to make decisions.

More understanding of our work systems, dynamics and 
variables in our workplaces, the more we can prepare and 
manage them.

Health & Safety is largely driven by systems that are imposed 
by regulation and an underlying Duty of Care to our people 
and environments.

Data will be in abundance, but how will insights be enriched ? 

The strength in being a decoder is the first challenge I put to 
the H&S profession

How well are we preparing to understand the need to be 
insights rich and utilise predictive analytics ? for example to 
pre-empt or predict risk or exposures ? 
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Lets assume that we all understand the 

principle duty of care :

“The primary duty of care means that a business has 

the primary responsibility for the health and safety of 

workers and others influenced by its work.

All businesses must ensure, so far as is reasonably 

practicable, the health and safety of: its workers any 

other workers who are influenced or directed by the 

business.

A business must also look after other people who could 

be at risk by the work of the business, for example 

customers, visitors, children and young people, or the 

general public.”

WORKSAFE NZ

WHERE DOES BUSINESS SEE VALUE?
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DATA WILL CONTINUE TO 

PLAY A BIG ROLE IN THE 

FUTURE OF H&S
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If you want to start answering deep

questions, such as, "Where and 

when will injuries happen 

next?“ and 

"How do I optimise my response to these 

injury risks so I can prevent them?" then 

you may benefit in investigating advanced and 

predictive analytics functionality 
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Advancements in data science 

dramatically improves the 

information available to Health & Safety 

professionals. Data science is making ‘Big 

Data’ applications, such as predictive analytics, 

mainstream. Predictive analytics allows you to 

add a future-looking element 

to your data that was not previously 

possible. Predictive analytics finds 

patterns in data to predict a 

future state by using those patterns. 

So what could 

your next move 

be to drive value?
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DUTY OF CARE FOR PEOPLE (& ROBOTS)?
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• Relationships with Artificial 

Intelligence will evolve

• Robots will be seen as functional 

parts of the workforce

• Robots that interface with people 

is being debated but it is largely 

irrelevant, we will form a level of 

connection with AI in future.

E.g. Chatbots, Siri, Google 
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• Adaptive Control control method used to achieve near-optimum 

performance by continuously and automatically adjusting control 

parameters in response to measured process variables.

• Artificial Intelligence (AI): The ability of a machine system to 

perceive anticipated or unanticipated new conditions, decide what 

actions must be performed under the conditions, and plan the actions 

accordingly. The main areas of application are knowledge-based 

Systems, computer sensory systems, and machine learning

• Calibration: The procedures used in determining actual values which 

describe the geometric dimensions and mechanical characteristics of a 

robot or multibody structure. A robot calibration system must consist of 

appropriate robot modeling techniques, accurate measurement 

equipment, and reliable model parameter determination methods. For 

practical improvement of a robot’s absolute accuracy, error 

compensation methods are required which use calibration results.

• Cognitive Functions: A group of mental processes that involve 

acquisition, coding, storing, manipulation, and recall of spatial and other 

information.

METRICS OF 

THE FUTURE –

ROBOTICS
Handbook of Industrial Robotics, Second 

Edition . Edited by Shimon Y. Nof
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• Contact Sensor: A grouping of sensors consisting of tactile, touch, 

and force /torque Sensors. A contact sensor is used to detect contact of 

the robot hand with external objects.

• Defuzzifier: Fuzzy Logic Controller whose function is the mapping 

back of fuzzy values into the actual values.

• Distributed Artificial Intelligence (DAI): A computational 

approach focusing on negotiation and coordination of multi-agent 

environments in which agents can vary from knowledge-based systems 

to sorting algorithms

• Guarded Motions: The motion required of a robot when approaching 

a surface. This motion is required because of uncertainty in the world 

model and the inherent inaccuracy of a robot. The goal of the guarded 

motion is to achieve a desired manipulator configuration on an actual 

surface while avoiding excessive forces

• Interfacing (Robot with Vision): Calculating the relative 

orientation between the camera coordinate frame and robot coordinate 

system so that objects detected by the camera can be manipulated by 

the robot.

IT DOES GO ON ……………………….



Page 16Confidential to Fonterra Co-operative Group

A study based on analysis of 32 

accidents was carried out involving robotics. It 

showed that robot operators (72%), maintenance workers 

(19%) and programmers (9%) suffered various injuries. 

Examples of injuries were: pinch injuries (56%) 
occurring when a robot traps a worker between itself and an 

object and impact injuries (44%) 
occurring when a robot and worker collide. The causes of injuries included 

unexpected robot behaviour, 
human errors (e.g., a second worker activating the robot when one worker is 

close to the robot) and unexpected software 

problems. The harm ranges from slight injuries with no loss time, to 

fatal injuries. 

CAUSES OF 

ACCIDENTS 

INVOLVING 

INDUSTRIAL 

ROBOTS

A study based on analysis of 32 accidents was 

carried out involving robotics. It showed that robot operators (72%), 

maintenance workers (19%) and programmers (9%) suffered various 

injuries. 

https://www.omicsonline.org/open-access/effects-of-types-of-anesthesia-on-neurobehavioral-response-and-apgar-score-inneonates-delivered-with-cesarean-section-in-dilla-uni-2155-6148-1000642.php?aid=77100
https://www.omicsonline.org/open-access/are-genetic-and-epigenetic-instabilities-of-plant-embryogenic-cells-afatality-the-experience-of-coffee-somatic-embryogenesis-2161-0436-1000136.php?aid=71910
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The number of industrial and

collaborative robots is expected to 

increase significantly in many industrial sectors. 

Occupational health and safety risk management by 

manufacturers and users of robots is important to 

ensure safe and efficient 

workplaces. A new field of collaborative 

robotics is managerial robotics. 
Instead of being relegated to mundane, repetitive, and 

precise job tasks, researchers are increasingly wondering if 

robots with their perfect memories, internet 

connectivity and high-powered computers for data analysis 

can also keep “a perfect record of project progress, provide 

real-time scheduling and decision support, and hold perfect 

recall (and remind others) of complex policies and 

procedures, all while communicating with people in a natural, 

social way.” Researchers have shown that correlations 

between autonomy and sociality for collaborative 

robots could lead to robots succeeding in 

particular management roles.
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SO WHAT IS THE 

ROLE OF A H&S 

PROFESSIONAL?

• Supports management in H&S policy and guidelines

• Ensure H&S systems are audited and are effectively working

• Monitors effective implementation of H&S management systems

• Provides motivations and familiarisation to all employees of the 

importance of complying to company systems and process

• Assists with commercial, engineering and operations in dealing 

with H&S at work issues and provides advisory

• Conducts safety audits and process checks, risk assessments

• Takes part in accident and incident investigations.

• Manages and tracks incident metrics and informs management

• Carries out in house training and advisories to staff and 

contractors
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SO WHAT COULD 

BE THE ROLE OF 

A H&S 

PROFESSIONAL 

BE IN THE 

FUTURE ?

• Supports integration of new technologies and enables a 

“risk assessed interface” with autonomously enabled technology 
and people

• Ensures a duty of care is maintained with people and 

technology interface

• Monitors and tracks failure points for autonomous 
technology so as to recommend to engineers and operations, 

higher risk areas to the interface

• Enables the introduction of data and insights to ensure that 

risk is being tracked and managed and controls are being 
adjusted constantly

• The guardian of the interface so that management are 

being appraised regularly of an irregularities or vulnerabilities to 
duty of care for our people

• The guardian of the social network between the 

interface as people will need to adapt to this change and 
connection with technology, that can  allow for the rise of new 
conditions, wellbeing and mental health at next level and 

social work environments
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Advanced AI Robotics worker – AI3290, affectionately known to all at the site as “Tom” 
is analysing the variability of the raw material for today’s recycling output as a 
customer (The Warehouse group) needs has shifted from yesterdays requirements to 
include more carbon composite material. The Warehouse Group garden eco furniture 
range being made on Friday at 4 sites using their 3D printing lines. Tom is re-
organising the supply to use Sector C material and is authorised by management in 
Wellington to make level 4 production decisions. Tom is the production efficiency 
manager for the composites recycling plant.

Janine has been at the facility for 5 years and is the logistics and sales manager and 
disagrees that “Tom’s” decision to use the pile of recycled material gathered from 
sector C that contains more valuable composites as it can be used for next week at 
much higher value. Tom’s algorithm is not geared to manage for the loss of the order 
for the Warehouse group for Friday and will use Sector C material. Janine is becoming 
very stressed and is upset that Tom is getting more bias and attention and that her 
usefulness and judgement is being questioned. Janine is the only human worker at the 
facility and was visibly upset on two occasions last week and clearly is feeling down 
and disengaged (as noted by the 2 AI robots in accounts) from their daily observation 
logs. All AI units keep a log of observable variances and log into the data pond at head 
office in Wellington.

Central HR Chatbot “Lucy” has advised Janine that Tom is simply using his modelling 
and AI function and in the monthly predictive sales algorithm his decisions results in a 
37% more effective sales outcome. Lucy also noted that Janine was showing signs of 
stress and emotional response that was not useful to the process and also suggested 
that she take a time out to reflect on the bigger picture.

Janine knows that if she provides the higher value sector C material for a customer she 
met last week at a local school function, that she will be able to guarantee 2 years 
minimum of repeat sales. Something Tom will never be able to process nor understand 
unless it is formally entered in the order process tool. Janine cannot do this as it is not 
confirmed but her gut feel knows the new client will be loyal.

An email is sent to John, The regional HSW People Care manager that there is a 
wellbeing “observation” involving Janine and sites code 231 “technology interface 
issues”. John is coming out to site on Monday next week.

WORKPLACE 

EXAMPLE –

ADVANCED ROBOTICS 

- YEAR IS 2047 

FACILITY IS A 

COMPOSITE 

RECYCLING PLANT IN 

PAPAKURA, 

AUCKLAND
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WRAP UP


