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About me ...
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dismantling socio-
technical barriers to 

technology-driven 
transformation 

Process and Data 
Technologies

Enterprise AIInformation 
Resilience 
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• CIRES is an Australian Research Council (ARC) Industrial 
Transformation Training Centre

• Commenced at the end of July 2021 and will run for 5 years with a 
total funding of $13.8M

• CIRES hosts over 50 staff including research leaders from computer 
science, mathematics, and business, research fellows, industry and 
international experts, PhD and Masters Students

• CIRES will train PhD students, Research Fellows, and Data 
Engineers, working collaboratively with our Partners to build 
workforce capacity in Australian organisations and help 
them achieve information resilience.

CIRES.org.au



… the capacity of organisations to build, 
protect, and sustain agile data pipelines, 
capable of detecting and responding to 
failures and risks across the value chain in 
which the data is sourced, shared, 
transformed, analysed, and consumed.

Information Resilience 

Data 
Creators

Data 
Collectors

Data 
Custodians

Data 
Curators

Data 
Consumers
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CIRES Visitor Scheme

Students
The CIRES Visiting Student Scheme 
supports high calibre research 
students to spend 8-12 weeks at The 
University of Queensland (UQ) in 
Brisbane, Australia working with 
Centre researchers to conduct joint 
research work on areas of mutual 
interest. 

CIRES will offer funding support of:
AUD $5,000 for an 8-week visit, or
AUD $6,000 for a 12-week visit

Next Round: 22nd March 2026 

Apply now:

 

https://cires.org.au/

engagement/visitors/

Researchers
We invite researchers from 
universities and research institutes 
to visit the Centre to participate and 
share research knowledge, through 
collaborative involvement in a 
research project. During the visit, the 
visitor will have the opportunity to 
connect with CIRES researchers 
including partners, and participate in 
the Centre’s activities including 
reading groups, events, meetings, 
and workshops. 

No deadlines, Apply anytime



Research Alliance for 
Enterprise AI
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Enterprise AI refers to AI technologies developed to address business and organisational 
needs, in both public and private enterprises. 

Enterprise AI contrasts with Consumer AI, which is designed for use by individuals, 
enhancing convenience in everyday tasks.

enterpriseai.org.au



SCALE
Do more with less! Less data, less compute, new 
hardware paradigms and model architectures, and 
scale up by amplifying human potential

TRUST
Trustworthy by design! Beyond security and safety, 
Human AI teaming, Governance, Guardrails and 
Regulatory Compliance 

VALUE
A new take on productivity! Transformational value 
creation and measurement of customer 
experiences, products, services, business models 
and business processes

enterpriseai.org.au



Today’s talk 

Change
Compliance
Comprehension
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Not an exhaustive list for a Process 
Scientist, but you won’t get very far if 
you ignore these
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Change
… the only constant1
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1 Heraclitus of Ephesus 6th Century BCE
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1990

Hammer, Michael; Champy, James (1993). Reengineering the Corporation: A 

Manifesto for Business Revolution. New York, NY: HarperBusiness.

Hammer, M. (1990) Reengineering Work: Don’t Automate, Obliterate. 

Harvard Business Review, 68, 104-112.

“automating existing processes, 
even with advanced technology 
is insufficient… companies 
must radically rethink and 
redesign their core business 
processes to achieve dramatic 
improvements …”



Change Management in BPM Research
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Reichert, M., & Dadam, P. (1998). ADEPTflex – Supporting 
Dynamic Changes of Workflows Without Losing Control. 

Rinderle, S., Reichert, M., & Dadam, P. (2005). Correctness 
Criteria for Dynamic Changes in Workflow Systems – A Survey.

Pesic M, Schonenberg M, Sidorova N, van der Aalst W (2007) 
Constraint-based workflow models: Change made easy.

…

Beerepoot, I., van de Weerd, I., Reijers, H.A. (2019). The Potential 
of Workarounds for Improving Processes. 

Alexander Kraus, A., van der Aa. H. (2024)
Looking for Change: A Computer Vision Approach for Concept 
Drift Detection in Process Mining

2009



Supporting ‘Dynamic’ Processes
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2009

“The economic success 
of an enterprise
depends on its ability to 
react to changes in its 
environment
in a quick and flexible 
way.”



Supporting ‘Dynamic’ Processes
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Evolution

Adaptation

Flexibility



Supporting ‘Dynamic’ Processes
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• Evolution is the ability of the 
implemented process to change 
when the business evolves

• Adaptation is the ability of the 
implemented process to handle 
exceptional cases

• Flexibility is the ability of the 
implemented process to execute 
on the basis of a loosely specified 
model



Process Variants – An Organisational Asset
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o Internal Item Availability Check T1 must be performed 

for all customer requirement cases;

o Based on operational guideline, maximal 6 activities 

can be selected for prompt customer response;

o The customer requirement can be adjusted according to 

case-specific conditions(T 3), but needs to be 

approved by a senior sales representative (T 4);

o In order to avoid inconsistency, manual modification 

to internal catalogue(T 5) and automatic 

synchronisation with external catalogue (T 7) should 

not be selected at the same workflow instance.

Business Process Constraint Network Process Variants Repository

pocket of 
flexibility

Sadiq, S., Orlowska, M. (2001). Pockets of Flexibility in Workflow Specification. ER 2001.
Lu, R., Sadiq, S. (2006). Managing Process Variants as an Information Resource. In BPM 2006.
Lu, R., Sadiq, S. (2007). On the Discovery of Preferred Work Practice Through Business Process 
Variants. In ER 2007.
Sadiq, S., Orlowska, M., Sadiq, W. (2005) Specification and validation of process constraints for 
flexible workflows. Information Systems, Volume 30, Issue 5, 2005.
Lu, R., Sadiq, S., Governatori, G., Yang, X. (2009). Defining Adaptation Constraints for Business 
Process Variants. In BIS 2009.



Process Constraints
• Strategic constraints define the 

tactical elements of the process e.g. 
approval of director required for 
invoices beyond a certain value.

• Operational constraints are 
determined through physical 
limitations of business operations, e.g. 
minimum time for warehouse 
offloading.

• Regulatory constraints are 
prescribed by external bodies and 
warrant compliance e.g. Sarbanes-
Oxley Act for accounting practices.

• Contractual constraints define the 
contractual obligations towards 
business partners, e.g. maximum 
response time for service.

BPM Seville 2 Sep 2025 
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• Mandatory. Constraint man defines a set of tasks that must be 

executed in every process variant, in order to guarantee that 

intended process goals will be met.

• Cardinality. Constraint specifies the minimal minselect and 

maximal maxselect cardinality for selection among the set of 

available tasks.

• Inclusion. Constraint inc expresses the dependency between two 

tasks Tx and Ty, such that the presence of Tx imposes 

restriction that Ty must also be included. 

• Exclusion. Constraint exc prohibits Ty from being included in 

the process variant when the Tx is selected.

• Substitution. Constraint sub defines that if Tx is not selected, 

then Ty must be selected to compensate the absence of the 

former.

• Corequisite. Constraint cor expresses a stronger restriction in 

that either both Tx and Ty are selected, or none of them can be 

selected, i.e., it is not possible to select one task without 

the other.

• Exclusive-Choice. Constraint xco is also a more restrictive 

constraint on the selection of alternative tasks, which requires 

at most one task to be selected from a pair of tasks (Tx, Ty).

Sadiq, S., Orlowska, M., Sadiq, W. (2005) Specification and validation of process constraints for 
flexible workflows. Information Systems, Volume 30, Issue 5, 2005.
Lu, R., Sadiq, S., Governatori, G., Yang, X. (2009). Defining Adaptation Constraints for Business 
Process Variants. In BIS 2009.



Process Variants – An Organisational Asset
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o Internal Item Availability Check T1 must be performed 

for all customer requirement cases;

o Based on operational guideline, maximal 6 activities 

can be selected for prompt customer response;

o The customer requirement can be adjusted according to 

case-specific conditions(T 3), but needs to be 

approved by a senior sales representative (T 4);

o In order to avoid inconsistency, manual modification 

to internal catalogue(T 5) and automatic 

synchronisation with external catalogue (T 7) should 

not be selected at the same workflow instance.

Business Process Constraint Network Process Variants Repository

pocket of 
flexibility

Sadiq, S., Orlowska, M. (2001). Pockets of Flexibility in Workflow Specification. ER 2001.
Lu, R., Sadiq, S. (2006). Managing Process Variants as an Information Resource. In BPM 2006.
Lu, R., Sadiq, S. (2007). On the Discovery of Preferred Work Practice Through Business Process 
Variants. In ER 2007.
Sadiq, S., Orlowska, M., Sadiq, W. (2005) Specification and validation of process constraints for 
flexible workflows. Information Systems, Volume 30, Issue 5, 2005.
Lu, R., Sadiq, S., Governatori, G., Yang, X. (2009). Defining Adaptation Constraints for Business 
Process Variants. In BIS 2009.



Champions of Change
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2021

the mission of Process 
Science is to “investigate and 
design ways to influence” 
change for the better



BPM Seville 2 Sep 2025 
Shazia Sadiq | The University of Queensland 22

1990
Redesign for 

Change

2021
Influence
Change

2009
Respond to 

Change



Change Management in the Age of AI
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artificial intelligence. Harvard Business Review Press.

Point 
Solutions 

System 
Solutions 

System Solution: An entirely different factory floor 
where the machine does not have to be close to the 
power source …

A new organisation designed around AI capabilities

Point Solution: Saving fuel costs by swapping steam 
with electricity … 

A new way of predicting that is better, faster, 
cheaper

The Between 
Times 



Compliance
… by design
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Bounded 
Rationality
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our rational choices are 
limited by the 
information available 
to us, which is always 
incomplete, and there 
are cognitive 
limitations in 
processing that 
information and time 
constraints for decision 
making 

Simon, H.A. (1990). Bounded Rationality. In: Eatwell, J., Milgate, M., Newman, P. 
(eds) Utility and Probability. The New Palgrave. Palgrave Macmillan, London.
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Business Owner:

We're seeing strong demand in new markets, 

and I want to move fast to capitalize—

especially with our new product line. If we 

delay, we risk losing momentum and revenue.

Business Owner:

I understand the risks, but agility is key in this 
space. Can we streamline the compliance 

checks to avoid slowing down our go-to-

market strategy?

Compliance Officer:

Expanding quickly is exciting, but we need to 

assess regulatory requirements in each market. 

A misstep could lead to fines or reputational 

damage that outweighs short-term gains.

Compliance Officer:

We can prioritize high-risk areas and build a 
phased compliance roadmap. That way, we 

support growth while ensuring we’re not 

exposed to legal or ethical breaches.

Conversation generated by Microsoft co-pilot



Compliance Aware Business Process Design
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Sadiq, S., Governatori, G., Namiri, K. (2007). Modeling Control Objectives for Business Process 
Compliance. In: Alonso, G., Dadam, P., Rosemann, M. (eds) Business Process Management. BPM 
2007.
Lu, R., Sadiq, S., Governatori, G. (2008). Compliance Aware Business Process Design. In: ter 
Hofstede, A., Benatallah, B., Paik, HY. (eds) Business Process Management Workshops. BPM 2007.



Elements of Compliance By Design
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Control objective: prevent unauthorized use of purchase order process

Risk: unauthorized creation of purchase orders and payments to nonexisting 

suppliers

Internal control: The creation and approval of purchase orders must be undertaken 

by two separate purchase officers

Augmented 
Process Models

Controls Directory 
and Modelling

N. Lohmann (2013). Compliance by design for artifact-centric business processes. ISJ  Vol 38 (2013)
Lu, R., Sadiq, S., Governatori, G. (2008). Compliance Aware Business Process Design. In:. BPM 
Workshops 2007.



Compliance Aware Business Process Design
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Sadiq, S., Governatori, G., Namiri, K. (2007). Modeling Control Objectives for Business Process Compliance. 
In: Alonso, G., Dadam, P., Rosemann, M. (eds) Business Process Management. BPM 2007.

Ontological Alignment 



AI Standards and Regulations
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Australia Department of Industry, Science and Resources Voluntary AI Safety Standard 

China China Aerospace Studies Institute Interim Measures for the Management of Generative 
Artificial Intelligence Services 

EU The European Parliament European Union Artificial Intelligence Act 

Hong Kong The Government of the Hong Kong Special 
Administrative Region of the People’s Republic of China 

Generative Artificial Intelligence Technical and 
Application Guideline 

India National Institute for Transforming India Approach Document for India Part 1 – _Principles for 
Responsible AI 

Japan Ministry of Internal Affairs and Communications Ministry 
of Economy, Trade and Industry 

AI Guidelines for Business 

New Zealand New Zealand Digital Government Responsible AI Guidance for the Public Service: Gen AI 

Philippines Republic of the Philippines An Act promoting the development and regulation of 
Artificial Intelligence in the Philippines 

Singapore Infocomm Media Development Authority of Singapore Model AI Governance Framework for Generative AI 

South Korea South Korean Ministry of Government Legislation Basic Act on the Development of Artificial Intelligence 
and Establishment of Trust 

US National Institute of Standards and Technology Artificial Intelligence Risk Management Framework (AI 
RMF) 



Compliance Themes in AI Standards and 
Regulations 
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Country Data Protections

Australia 
”...privacy policies to include the collection, use and disclosure of personal or sensitive information by AI systems , including for system 
training purposes”

China 

[Abide by]..."Cybersecurity Law of the People's Republic of China", "Data Security Law of the 
People's Republic of China", and "Personal Information Protection Law of the People's Republic of China"

”legal obligations to protect the input information and usage records of users. They must not collect unnecessary personal information, 
illegally retain identifiable input information and usage records of users, or unlawfully provide such information and records to others.”

Hong Kong 

“Service Providers must comply with…Personal Data (Privacy) Ordinance (PDPO) (Cap. 486) when collecting, processing, using, storing, 
retaining and deleting of user data including personal data…must fully protect the privacy rights of Service Users…”

”compliance with local and international data protection laws (such as the PDPO and European Union General Data Protection Regulation 
(GDPR)...is essential”

Japan 
”...relevant laws, including the Constitution of Japan, Intellectual Property Basic Act and relevant laws, and Act on the 
as well as existing laws and regulations in individual fields pertaining to AI should be observed”



Emerging Challenges in Compliance Management
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Systems Research for Regulatory Compliance Management. In: Pernici, B. (eds) 
Advanced Information Systems Engineering. CAiSE 2010.



The Alignment Problem
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Christian, B. (2021). The alignment problem : how can machines learn 
human values? Atlantic Books.

Representation

Fairness

Transparency 

Reinforcement

Shaping

Curiosity

Imitation

Inference

Uncertainty



Compliance by Design in the Age of AI
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Process 
Objectives

Control 
Objectives

Search for Fairness
The COMPAS Example
• Risk Assessment Tool for 

Recidivism
• Wide-spread use in US 

counties from 2001 – 2016
• Bias against Black defendants 

called out in 2016
• Statistically sound, but issue of 

fairness unresolved



Comprehension
… the means and the end
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Why should process scientists care

• Informed decision making
• cross-functional collaboration
• effective communication with 

employees and customers
• driving process improvement 
• supporting skills development 

BPM Seville 2 Sep 2025 
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Domain 
Understanding

Shared 
Understanding

Cross 
Understanding
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Comprehension Understanding Learning 

comprehend a 

BPMN diagram by 

identifying the 

sequence of 

activities and 
decision points

know how a delay 

in one task affects 

downstream 

activities and 

customer 
satisfaction

learn from past 

process failures and 

redesign processes 

to reduce 

bottlenecks and 
improve 
compliance



Understanding Understanding
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1991

1988

Human Problem Solving Theory 

(Newell and Simon 1972)

1972 1995

Dual Coding Theory

(Clark and Paivio 1991)

Cognitive Fit Theory

(Vessey 1991)

Theory of Situation Awareness

(Endsley 1995)

2002 20201992

Cognitive Load Theory 

(Sweller 1988)

Model of Working Memory 

(Baddeley 1992)

Cognitive Theory of 

Multimedia Learning (Mayer 
2002)

Theory of information

seeking motives
(Sharot & Sunstein 2020)

2004

Integrated Theory of the Mind

(Anderson et al. 2004)



Process Understanding
• Process model factors relate to the 

metrics of the process models, such as 
modularization [1], block 
structuredness [1], and complexity [2]. 

• Individual factors, or personal factors, 
relate to the process model users, such 
as an individual’s domain knowledge [3], 
modeling knowledge [4], modeling 
experience [1], and education level [1].

42BPM Seville 2 Sep 2025 
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[1] Reijers, H.A., Mendling, J., Dijkman, R.M. (2011) Human and 
automatic modularizations of process models to enhance their 
comprehension.

[2] Mendling, J., Strembeck, M., Recker, J. (2012) Factors of 
process model comprehension—Findings from a series of 
experiments. 

[3] Bera, P. (2012) Does Cognitive Overload Matter in 
Understanding Bpmn Models?

[4] Recker, J.C., Dreiling, A. (2007) Does it matter which process 
modelling language we teach or use? An experimental study on 
understanding process modelling languages without formal 
education. 



Information Integration

• Inadvertent breach of required standards of 
operation

• Make ill-informed decisions

• Inconsistent, or even conflicting, understanding 
of the same process

• Hinder the effectiveness of process activities 

• Risks of noncompliant process execution 

43BPM Seville 2 Sep 2025 
Shazia Sadiq | The University of Queensland

Enterprise Data

Company Intranet

Enterprise Social Networks

Project Management

Emails

Policy and Procedures

Business Rules

Process Models



The case of process models and business rules
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DiagrammaticLink

Text Annotation
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The Sensemaking lens
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Task specific information 
processing phase 

(Information processing)

Searching and 
Encoding Phase 

(Information foraging)



A Study of Sensemaking Behaviours in 
Integrative Tasks

• Controlled lab experiment, between subjects

• 75 university students with foundational knowledge in 
conceptual modeling (such as flowcharts, BPMN, UML 
or ER)

• Informationally equivalent models for three integration 
approaches with 25 participants per treatment group.

• Experiment data: a pre-experiment questionnaire, eye 
tracking log data, task performance data, and post-
experiment think-aloud

• Tobii Pro TX300 eye tracker: captures data on fixations, 
gaze, saccades, etc, with timestamps

• No limit on the experiment duration nor a word count 
limit on participants’ answers 

46BPM Seville 2 Sep 2025 
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Wei Wang, Tianwa Chen, Marta Indulska, Shazia Sadiq, Barbara Weber. Business process and 
rule integration approaches—An empirical analysis on model understanding. Information 
Systems Journal 2021
Tianwa Chen, Shazia Sadiq, Marta Indulska. Sensemaking in dual artefact tasks – the case of 
business process models and business rules. ER 2020.
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Searching and Encoding 
Phase 

(Information foraging)

commences when the 
participant first fixates on 
the experiment area.

Task specific information 
processing phase 

(Information processing)

commences when the 
participant starts to type 
the answer in the question 
area for the first time.
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Searching and Encoding 
Phase 

(Information foraging)

commences when the 
participant first fixates on 
the experiment area.

*showing best performers only, measured through mean fixation duration 
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Task specific information 
processing phase 

(Information processing)

commences when the 
participant starts to type 
the answer in the question 
area for the first time.

*showing best performers only, transitions between question area and other AoIs
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Searching and Encoding 
Phase 

(Information foraging)

Task specific information 
processing phase 

(Information processing)

Sensemaking provides a useful lens to 
study worker behaviour when dealing 
with multi-artefact information tasks 
(such as process models and rules)

Link representation shows better task performance in 
terms of accuracy and efficiency, especially as task 
complexity increases. 
Diagrammatic representation has better task 
performance on local questions in terms of accuracy, 
but also requires the most effort in the initial 
information foraging phase.



Comprehension in the Age of AI
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Skills
Erosion 

Trust

Amplify 
Human 

Work

Reliance

Measuring and improving comprehension 
in AI powered decision tasks such as 

- hiring in recruitment processes

- credit scoring in loan processes

- dynamic pricing in retail processes 



The Process Scientist’s Toolkit

• Comprehension refers to the deep understanding of process 
dynamics, data, and context, thereby enabling process scientists 
to model, analyse, and interpret complex workflows. 

• Compliance encompasses the ability to navigate regulatory and 
policy landscapes, ensure adherence to quality and ethical 
standards, mitigate risks, and embed governance into process 
design.

• Change highlights the capacity to lead transformation, foster 
innovation, and adapt processes in response to evolving markets, 
technologies, and stakeholder needs.

BPM Seville 2 Sep 2025 
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Look to the past before we look at the future
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Work to be done ….

• redefining process lifecycle management from discovery to 
monitoring with AI embedded in enterprise applications

• novel process modeling and design paradigms that support 
adaptation and innovation without letting the AI run rogue 

• process improvement strategies alongside AI governance that 
influence change for the better

• promote human agency and transparency in AI enhanced 
processes for alignment with human values

• mitigating skills erosion for process workers with deep 
understanding of trust, reliance and productivity dynamics

BPM Seville 2 Sep 2025 
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Process Scientist in the Age of AI
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Model Centric AI Data Centric AI

Process Centric AI

?
https://landing.ai/data-centric-ai
Diagram inspired by: Zha et al., (2023) Data-centric AI: Perspectives and 
Challenges. https://arxiv.org/pdf/2301.04819
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Thank you

Shazia Sadiq

The University of Queensland 
Brisbane Australia

s.sadiq@uq.edu.au
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