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ROAD TO INDUSTRY 5.0: CHALLENGES
AND OPPORTUNITIES

Abstract: The application of advanced digital technologies
has the greatest potential for innovation in the industry, as
demonstrated by Industry 4.0. However, Industry 4.0's
technology—centered approach neglects the importance of
human impact in its implementation, since this transformation
requires new knowledge and skills for engineers and workers
alike. The European Commission has introduced the concept
of Industry 5.0, which emphasizes the sustainability and
resilience of smart manufacturing systems through human—
centric production. Thus, Industry 5.0 represents a shift from
Industry 4.0, focusing on bringing humans back to the
forefront while maintaining the digital agenda to develop
human-cyber—physical systems. However, as a new strategy,
Industry 5.0 faces a great challenge, where the lack of human
resources represents the largest gap. Thus, the present
research provides a methodology that supports this strategy
shift. In addition, this research addresses the main challenges
of Industry 5.0 and provides opportunities for overcoming
them based on the developed methodology.

Keywords: Smart Manufacturing, Industry 5.0, Human—
Cyber-Physical Systems (HCPS), Upskilling

1. Introduction

In the last decade, the global hype around
digital transformation in the industry was
focused on creating smart, connected
manufacturing systems based on Industry 4.0
concept, emphasizing the role of Cyber-
Physical Systems (CPS) (Qiao, Liu, Ma, &
Liu, 2021). However, the CPS environments,
in which physical objects and software are
closely integrated via the Industrial Internet
of Things (lloT) empowered by Artificial
Intelligence (Al), constrict the human impact
on manufacturing (Pacaux-Lemoine, Berdal,
Enjalbert, & Trentesaux, 2018). Moreover,
recently the European Commission (EC)
pointed out that humans are still the most
valuable asset of every company: they are
dexterous, intelligent, flexible, and creative,
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and outperform most machines or robots
(European Commission, 2019). Thus, it
seems that the technology—centered
approach of Industry 4.0 has proved
improper since the lack of a human impact in
the application of Industry 4.0 has been
reported (Bajic, Rikalovic, Suzic, & Piuri,
2021; Rikalovic, Suzic, Bajic, & Piuri,
2022). Therefore, it becomes evident that the
overall change in the industry has effects that
go far beyond technological transformation.

In reply to the paradigm shift, the EC
adopted an official document introducing the
concept of Industry 5.0 which emphasizes
the main role of the research and innovation
sector in support of the industry through
three core pillars, namely: human—centricity,
sustainability, and resilience (European
Commission, 2021, 2022). Thus, Industry
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5.0 puts the human aspect back in the center
of manufacturing processes proposing the

development of Human Cyber-Physical
Systems (HCPS) (Bajic et al., 2023).
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*CADM: Computer-aided design and manufacturing technologies such as 3D printers.

**Smart factories could be replaced with other smart entities depending on the industrial context. For

example, smart hospitals would be a component of Industry 5.0 within the healthcare industry.

Figure 1. The reference model of Industry 5.0 was developed by Ghobakhloo et al., 2022

As a part of the Industry 5.0 concept, the
HCPS represents an advanced intelligent
system composed of humans— experienced
engineers, skilled shop floor workers, and
data researchers — implementing the expert
domain knowledge in the CPS to achieve a
smart manufacturing system by assessing
manufacturing data based on Al
applications(Bajic et al., 2023; Jabrane &
Bousmah, 2021; Maddikunta et al., 2021;
Nahavandi, 2019; Zhou, Zhou, Wang,
Zang, 2019).However, this future form of the
industry requires new knowledge and skills
from both engineers and workers.
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Thus, the present research tries to fill the gap
and contributes to the existing literature in
two ways:1) addresses the main challenges
that Industry 5.0 faces and, 2) provides
opportunities for overcoming them through
the proposed academia—industry
collaboration methodology.

The rest of the article is organized as
follows. Section 2 provides a theoretical
background of Industry 5.0 and HCPS.
Section 3 presents the addressed challenges
in Industry 5.0, while Section 4proposes the
opportunities through developed academia—
industry collaboration methodology for
overcomingaddressed challenges. Finally,
Section 5 derives some conclusions.



International Quality Conference

14"10C

QUALITY
LESFARCH

2. Industry 5.0 and HCPS

The first academic research on the concept
of Industry 5.0 dates back to 2016
(Sachsenmeier, 2016) when discussions
about the essence of humanity's existence,
physical integrity, and relationship with
nature were initiated through the emerging
field of bionics. After that, many human-
oriented initiatives were launched (Demir,
Doven, & Sezen, 2019; Nahavandi, 2019;
Scanilon, 2018). However, in 2021, the EC
adopted an official document presenting
Industry 5.0 and emphasizing the main role
of the research and innovation sector in
supporting industry in its long—term service
to humanity(European Commission, 2021).

However, Industry 5.0 is not a new
paradigm, but the natural continuation of
Industry 4.0. Thus, the transition from
Industry 4.0 concept to Industry 5.0
represents a combination of the advantages
of a CPS, intelligent machines, and human
knowledge, which have a focus on increased
productivity, manufacturing resilience, and
sustainability(Pizon & Gola, 2023).

Additionally, authors (Ghobakhloo et al.,
2022) developed the reference model of
Industry 5.0, presented in Figure 1. The
reference model describes this phenomenon,
explaining its underlying technologies,
techno-functional principles, smart
components, and values.

Moreover, the official definitions of Industry
5.0 are still abstract ideas generalized from
the practices and shortcomings of Industry
4.0, focusing primarily on human
aspects(Bajic et al., 2021; Nahavandi, 2019;
Rikalovic et al., 2022; Sachsenmeier, 2016),
and sustainable and resilient manufacturing
processes (European Commission, 2021;
Humayun, 2021). Thus,definitions of
Industry 5.0 depend on the field of research.
In particular, the definition of Industry 5.0,
accepted in this research is adapted
from(Bajic et al., 2023), and reads as

follows:

"Industry 5.0 represents the concept of
transition to sustainable and resilient
manufacturing systemsfocused on human
resources(European  Commission, 2021,
2022)and driven by advanced technologies,
grouped into categories (adapted
from(European Commission, 2020)) for:

e individualized human—machine
interaction (including robotics with
Al and augmented and virtual
reality);

e simulation of the production system
(including CPS, digital-twins of
products, processes, and entire
systems); and

e data transmission, storage, and

analysis technologies (including
IloT, cybersecurity, big data
analytics (BDA), and
Egdecomputing),

to enable the development of HCPS". The
Industry 5.0 ecosystem is presented in Figure
2.

» Artificial Intelligence

» Augmented and Virtual Reality
» Digital Twins

» Cyber Security

INDUSTRY 5.0

» Human-Cyber- » Big Data Analytics

Physical Systems » Internet of Things
» Cobots » Edge Computing

Figure 2. Industry 5.0 ecosystem with three

main pillars: human-—centricity, resilience,

and sustainability (adapted from European
Commission, 2020)
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Human  Cyber-Physical ~ Systems are
composed of human experts, cyber systems,
and physical components to achieve specific
manufacturing goals, i.e.flexibility,
resilience, and sustainability (Ji et al., 2018;
Kim et al., 2022). Noticeably, we were
unable to locate a precise definition for
HCPS in the relevant literature, nor did we
encounter accurate information concerning
the term "human". According to some
authors (Coronado et al., 2022; Garrido-
Hidalgo et al., 2018), “human” in HCPS
denotes a shop floor worker who
collaborates with machines, ie.,
collaborative robots (cobots)(Jabrane &
Bousmah, 2021), whereas other authors (Ji et
al., 2018; Pathak, Pal, Shrivastava, & Ora,
2019; Zhou et al., 2019) believe that it refers
to human knowledge that is implemented
within CPS. Nevertheless, no research was
found that highlighted the significance of
data researchers as a vital connection
between CPS and human domain expert
knowledge, empowered by Al. To address
this inadequacy in the current definitions, we
define HCPS as an advanced intelligent
system that encompasses humans, such as
experienced engineers, skilled shop floor
workers, and data researchers, who
implement expert knowledge in CPS to
achieve intelligent manufacturing systems
based on Al and manufacturing big
data(Jabrane & Bousmah, 2021; Maddikunta
et al., 2021; Nahavandi, 2019; Zhou et al.,
2019) presented in Figure 3.

3. Industry 5.0 Challenges

As Industry 4.0 failed to fulfill the industry
expectation due to managerial and
technological challenges (Bajic et al., 2021;
Rikalovic et al., 2022), it is considered that
Industry 5.0 will overcome those gaps.
However, the majority of unsurpassed
challenges from Industry 4.0 present issues
in Industry 5.0 as well. Thus, the main
challenges can be grouped into three
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categories referring to the Industry 5.0
pillars, namely:human-centricity, resilience,
and sustainability.

Human-Centricity. To achieve human—
centric manufacturing, it is essential for
every participant in the factory, including
both humans and machines, to consistently
learn and acquire new knowledge. (Adel,
2022; Gurdur Broo, Kaynak, & Sait, 2022;
Lu et al.,, 2022). Thus, the fundamental
prerequisites to Industry 5.0 implementation
are related to reskilling and upskilling of
experienced  engineers and  workers.
However, the reluctance of workers to
embrace change and improve their skills can
impede a company's progress in
commencing or advancing with the Industry
5.0 implementation (Bajic et al., 2021;
Kumar, Bhamu, & Sangwan, 2021).
Resilience.To achieve the relisience of
manufacturing systems, the most important
is to establish trust within HCPSwhere
security presents a challenge in this
regard(Adel, 2022; Bajic et al., 2021). The
HCPS incorporates a diverse range of cyber
technologies (e.g., AlLlloT, Cloud, Fog and
Edge computing, BDA, etc.)that generate,
transmit, and handle significant amounts of
security and privacy-sensitive data in
manufacturing ~ systems,  making it
susceptible to numerous potential cyber-
attacks in the realm of cybersecurity(Wang,
Zheng, Yin, Shih, & Wang, 2022). Thus, the
integration of Al, IloT, and automation into
HCPS creates security threats, necessitating
trusted security measures to protect
businesses. The focus of Industry 5.0
applications on information and
communication systems leads to stringent
security requirements to address security
challenges.

Sustainability. On the one hand, sustainable
development of manufacturing systems
seeks the protection of the environment
through sustainable products andlogistics to
approach the zero—waste objective(European
Commission, 2022). In addition to waste
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prevention, the manufacturing processes
mustbe environmentally friendly(Bajic et al.,
2021)—for example, by using renewable
resources and digital technologies (Bajic et
al., 2023).0n the other hand, considering
human capital sustainability is essential in
the realm of smart manufacturing because

humans possess a considerable amount of
knowledge. Moreover, how stakeholders
choose to leverage this knowledge can have
a profound effect on transitioning the
companyfrom CPS into HCPS (Wang et al.,
2022).

HUMAN CYBER PHYSICAL SYSTEM

HUMAN DOMAIN EXPERT KNOWLEDGE

SHOP FLOOR

PO oo oo oo = —
1

Figure 3. HCPS inIndustry 5.0 ecosystem empowered by human domain expert knowledge,
Al, and advanced technologies (adapted from Bajic et al., 2023)

4. Industry 5.0 Opportunities

In the present section, upon the Industry 5.0
challenges, we derived the opportunities to
overcome them. These opportunities are
obtained based on the approach of
connecting academia and industry to respond
to the vreal needs of manufacturing
companies. In addition to the need for
digitization to technologically improve
companies, a major challenge is also the lack
of human resources with adequate
skills(Adel, 2022; Bajic et al., 2021; Gurdur
Broo et al., 2022; Lu et al., 2022; Wang et
al., 2022).Based on these state—of-the—art
research  papers, the Industry 5.0
opportunities are presented via developed
academia-industry collaboration

methodology (Figure 3) consisting of the
following phases:

Phase 1: Industry needs analysis -
represents the collection of relevant
information  related to Industry 5.0

challenges according to the following steps:

e the industry must determine its
specific needs regarding the
implementation challenges of the
Industry 5.0 concept;

e academia has to do research in the
field of implementation challenges
of Industry 5.0 that companies have
in practice.

The output of this phase will be the aggregate
results of all the challenges noted by the
industry during the implementation of
Industry 5.0. These results are the starting
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point for addressing the challenges related to
the lack of human resources.

Phase 2: University/LLL course definition—
represents a response to defined needs based
on industry needs. Thus, the response to
industry needs will be developed in a two—

way direction:
e academia has todevelop and
improve university courses in

accordance to industry needs to
teach the next generation of young
engineers who will have the skills
necessary to develop and implement
Al in an HCPS environment of
Industry 5.0.

e academia has to develop lifelong
learning (LLL) training course for
upskilling and reskilling of existing
engineers and shop floor workers
with Al digital skills and Al-based
knowledge to improve:

e lack of Industry 5.0 skilled
engineerswith a clear vision of
digital skills benefits to
industry(Bajic et al., 2021),

e engineers’ resistance to knowledge
upgrades(Kumar et al., 2021),

e engineeracceptance of Al in
manufacturing  processes(Angulo,
Chacon, & Ponsa, 2023;
Nahavandi, 2019).

The results of this phase will be developed
courses for students/engineers based on
theoretical and practical Al knowledge for
implementation of HCPS in Industry 5.0.

Phase 3: Industry 5.0 engineers—represents
the implementation of developed
University/LLL courses and attendance of
students/engineers/shop floor workers in
relevant courses for the practical application
of Al HCPS. Thus, the upskilling should be
done based on academia and industry
collaboration to design the Industry 5.0 labs
for practical education and simulation of Al-
based manufacturing for both students and
engineers.
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The results of this phase will be trained
students and engineers with Al knowledge
for practical application of Industry 5.0.
The first goal of this phase will be training
students in the development and use of Al
to improve the industry in the direction of
HCPSin Industry 5.0. The second goal will
be the training of engineers and shop floor
workers employed in the industry in the
direction of Industry 5.0 so that they can
practically and independently apply Al
tools to solve manufacturing problems.

The proposed methodology represents a
resilient, human-oriented, and sustainable
concept for overcoming Industry 5.0
challenges, whereby:

e human—centricity is reflected in the
cooperation between academia and
industry to transfer and
implementstate—of-the—art
knowledge in the field of Al with a
focus on Industry 5.0, where Al will
enable  increased levels  of
automation and human interaction
in HCPS environments,

o resilience is reflected in the
generation of knowledge within the
industry itself, where a new
generation of engineers would be
able to independently apply and
develop Al models,

e sustainability is reflected in the
circular process of
continuousimprovement  of  the
industry by applying Al skills.

The developed methodology provides
opportunities for future academia and
industry collaborations. This collaboration
will ensure the adaptation of existing needs,
both in the industry and academia, for
providing knowledge and skills to existing
engineers working or students that can work
in the future in the companies, able to sustain
industry to obtain and apply Al-based to the
HCPS solutions.
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5. Conclusion

Industry 5.0 represents a shift towards a
more human-centric, sustainable, and
resilient approach to achieving HCPS
production. However, achieving these goals
presents several challenges that must be
overcome. One major challenge is the need
to ensure that human engineers and workers
remain at the center of the manufacturing
process, with advanced technologies, such as
Al, 11oT, BDA, and automation, being used
to augment rather than replace workers. This
will require a focus on upskilling and
reskilling workers, with an accent on
designing workplaces that prioritize workers'
safety and well-being.

Another challenge is the need to design a
resilient manufacturing system in Industry
5.0 with a focus on cybersecurity.
Cybersecurity refers to a company's ability
to anticipate, withstand, and recover from
cyberattacks. It requires a comprehensive
strategy of continuous improvement that
includes proactive measures, and incident
response plans. The goal of minimizing the

References:

impact of security incidents on a company
can be achieved by using advanced
technology (e.g., Edge computing) to ensure
that knowledge and data flow will stay
within the manufacturing company limiting
external intrusions into the system.

Finally, achieving sustainability in the
manufacturing industry, with a focus on
reducing environmental impacts such as
greenhouse gas emissions, waste, and
resource depletion. This will require the use
of new green technologies, e.g., Al and
BDA, that are more efficient. The use of Al
and BDA can minimize waste and maximize
productivity.

Thus, to solve all of these Industry 5.0
challenges in HPS environments, this
research provides the methodology for
establishing the collaboration between
academia and industry, to develop strategies
(i.e., focusing on knowledge upgrading) that
can ensure the long—term viability of
industrial manufacturing in an uncertain and
rapidly changing world.

Adel, A. (2022). Future of industry 5.0 in society: human-centric solutions, challenges and
prospective research areas. Journal of Cloud Computing: Advances, Systems and
Applications, 11(40), 1-20. https://doi.org/10.1186/513677-022-00314-5

Angulo, C., Chacén, A., & Ponsa, P. (2023). Towards a cognitive assistant supporting human
operators in the Artificial Intelligence of Things. Internet of Things, 21, 100673.

Bajic, B., Rikalovic, A., Suzic, N., & Piuri, V. (2021). Industry 4.0 Implementation Challenges
and Opportunities: A Managerial Perspective. IEEE Systems Journal, 15(1), 546-559.

https://doi.org/10.1109/jsyst.2020.3023041

Bajic, B., Suzic, N., Moraca, S., Stefanovi¢, M., Jovicic, M., & Rikalovic, A. (2023). Edge
Computing Data Optimization for Smart Quality Management: Industry 5.0 Perspective.

Sustainability, 15(7), 6032.

Coronado, E., Kiyokawa, T., Garcia, G. A., Ramirez-alpizar, I. G., Venture, G., & Yamanobe,
N. (2022). Evaluating quality in human-robot interaction: A systematic search and
classification of performance and human-centered factors, measures and metrics towards

industry 5.0. Journal of
https://doi.org/10.1016/j.jmsy.2022.04.007

106

Manufacturing

Systems, 63, 392-410.



International Cuality Conference 0

EPESEADRCH

Demir, K. A., Doven, G., & Sezen, B. (2019). Industry 5.0 and Human-Robot Co-working.
Procedia Computer Science, 158, 688-695. https://doi.org/10.1016/j.procs.2019.09.104

European Commission. (2019). Unlocking the potential of industrial human-robot
collaboration for economy and society. https://doi.org/10.2777/568116

European Commission. (2020). Enabling Technologies for Results of a Workshop with
Europe's technology leaders. https://doi.org/10.2777/082634

European Commission. (2021). Industry 5.0 - Towards a sustainable, human-centric, and
resilient European industry. https://doi.org/10.2777/308407

European Commission. (2022). Industry 5.0: A Transformative Vision for Europe.
https://doi.org/10.2777/17322

Garrido-Hidalgo, C., Hortelano, D., Roda-Sanchez, L., Olivares, T., Ruiz, M. C., & Lopez, V.
(2018). 10T Heterogeneous Mesh Network Deployment for Human-in-the-Loop Challenges
Towards a Social and Sustainable Industry 4.0. IEEE Access, 6(8), 28417-28437.
https://doi.org/10.1109/ACCESS.2018.2836677

Ghobakhloo, M., Iranmanesh, M., Faraz, M., Mubarik, M., Rejeb, A., & Nilashi, M. (2022).
Identifying industry 5.0 contributions to sustainable development: A strategy roadmap for
delivering sustainability values. Sustainable Production and Consumption, 33, 716-737.
https://doi.org/10.1016/j.spc.2022.08.003

Gurdur Broo, D., Kaynak, O., & Sait, S. M. (2022). Rethinking engineering education at the
age of Industry 5.0. Journal of Industrial Information Integration, 25, 100311.
https://doi.org/10.1016/}.jii.2021.100311

Humayun, M. (2021). Industrial Revolution 5.0 and the Role of Cutting Edge Technologies.
International Journal of Advanced Computer Science and Applications, 12(12), 605-615.
https://doi.org/10.14569/1JACSA.2021.0121276

Jabrane, K., & Bousmah, M. (2021). A New Approach for Training Cobots from Small
Amount of Data in Industry 5.0. International Journal of Advanced Computer Science and
Applications, 12(10), 634-646. https://doi.org/10.14569/1JACSA.2021.0121070

Ji, Z., Peigen, L., Yanhong, Z., Baicun, W., Jiyuan, Z., & Liu, M. (2018). Toward New-
Generation Intelligent Manufacturing. Engineering, 4(1), 11-20.
https://doi.org/10.1016/j.eng.2018.01.002

Kim, J., Seo, D., Moon, J., Kim, J., Kim, H., & Jeong, J. (2022). Design and Implementation of
an HCPS-Based PCB Smart Factory System for Next-Generation Intelligent Manufacturing.
Applied Sciences (Switzerland), 12(15), 7645.

Kumar, P., Bhamu, J., & Sangwan, K. S. (2021). Analysis of Barriers to Industry 4.0 Adoption
in Manufacturing Organizations: An ISM Approach. Procedia CIRP, 98, 85-90.
https://doi.org/10.1016/j.procir.2021.01.010

Lu, Y., Zheng, H., Chand, S., Xia, W., Liu, Z., Xu, X., ... Bao, J. (2022). Outlook on Human-
Centric Manufacturing towards Industry 5.0. Journal of Manufacturing Systems, 62, 612—
627. https://doi.org/10.1016/j.jmsy.2022.02.001

Maddikunta, P. K. R., Pham, Q.-V., B, P., Deepa, N., Dev, K., Gadekallu, T. R, ... Liyanage,
M. (2021). Industry 5.0: A survey on enabling technologies and potential applications.
Journal of Industrial Information Integration, In press, 1-32.
https://doi.org/10.1016/j.jii.2021.100257

107



1410 International Cuality Conference

EESEADRCH

Nahavandi, S. (2019). Industry 5.0 - A Human-Centric Solution. Sustainability, 11(4371), 1-
13.

Pacaux-Lemoine, M. P., Berdal, Q., Enjalbert, S., & Trentesaux, D. (2018). Towards human-
based industrial cyber-physical systems. Proceedings - 2018 IEEE Industrial Cyber-Physical
Systems, 615-620. https://doi.org/10.1109/ICPHY'S.2018.8390776

Pathak, P., Pal, P. R., Shrivastava, M., & Ora, P. (2019). Fifth Revolution: Applied Al &
Human Intelligence with Cyber-Physical Systems. International Journal of Engineering and
Advanced Technology, 8(3), 23-27.

Pizon, J., & Gola, A. (2023). Human—Machine Relationship—Perspective and Future
Roadmap for Industry 5.0 Solutions. Machines, 11(2), 203.

Qiao, F., Liu, J., Ma, Y., & Liu, J. (2021). Industrial big-data-driven and CPS-based adaptive
production scheduling for smart manufacturing Industrial big-data-driven and CPS-based
adaptive production scheduling for. International Journal of Production Research, 59(23),
7139-7159. https://doi.org/10.1080/00207543.2020.1836417

Rikalovic, A., Suzic, N., Bajic, B., & Piuri, V. (2022). Industry 4.0 Implementation Challenges
and Opportunities: A Technological Perspective. IEEE Systems Journal, 16(2), 2797-2810.

Sachsenmeier, P. (2016). Industry 5.0—The Relevance and Implications of Bionics and
Synthetic Biology. Engineering, 2(2), 225-229. https://doi.org/10.1016/J.ENG.2016.02.015

Scanilon, S. (2018). Now prepare for the 5th Industrial Revolution. Retrieved from GADGET:
The magazine of personal technology website: https://gadget.co.za/now-prepare-for-the-5th-
industrial-revolution/

Wang, B., Zheng, P., Yin, Y., Shih, A., & Wang, L. (2022). Toward human-centric smart
manufacturing: A human-cyber-physical systems (HCPS) perspective. Journal of
Manufacturing Systems, 63, 471-490. https://doi.org/10.1016/j.jmsy.2022.05.005

Zhou, J., Zhou, Y., Wang, B., & Zang, J. (2019). Human—Cyber—Physical Systems (HCPSs) in
the Context of New-Generation Intelligent Manufacturing. Engineering, 5(4), 624-636

Aleksandar Rikalovic Bojana Bajic
Department of Industrial Department of Industrial
Engineering and Engineering and
Management, Management,
University of Novi Sad, University of Novi Sad,
Novi Sad, Novi Sad,

Serbia Serbia
a.rikalovic@uns.ac.rs bojana.bajic@uns.ac.rs
Institute for Artificial Institute for Artificial
Intelligence Research and Intelligence Research and
Developments of Serbia, Developments of Serbia,
Novi Sad, Novi Sad,

Serbia Serbia
aleksandar.rikalovic@ivi.ac.rs bojana.bajic@ivi.ac.rs

108


mailto:a.rikalovic@uns.ac.rs
mailto:aleksandar.rikalovic@ivi.ac.rs
mailto:aleksandar.rikalovic@ivi.ac.rs
mailto:bojana.bajic@uns.ac.rs
mailto:bojana.bajic@ivi.ac.rs
https://www.researchgate.net/publication/372289306

	F_14IQC.pdf
	F_14IQC BOOK 1.pdf
	01_U_S 14IQC BOOK 1.pdf
	02_Plenary session.pdf
	000.pdf
	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf

	03_Focus 1.pdf
	000.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf
	19.pdf
	20.pdf
	21.pdf
	22.pdf
	23.pdf
	24.pdf

	04_Focus 2.pdf
	000.pdf
	25.pdf
	26.pdf
	27.pdf
	28.pdf
	29.pdf
	30.pdf
	31.pdf
	32.pdf
	33.pdf
	34.pdf
	35.pdf
	36.pdf
	37.pdf
	38.pdf
	39.pdf
	40.pdf
	41.pdf

	05_Focus 3.pdf
	000.pdf
	42.pdf
	43.pdf
	44.pdf
	45.pdf
	46.pdf
	47.pdf
	48.pdf
	49.pdf
	50.pdf
	51.pdf
	52.pdf
	53.pdf
	54.pdf
	55.pdf
	56.pdf
	57.pdf
	58.pdf
	59.pdf
	60.pdf
	61.pdf

	06_Focus 4.pdf
	000.pdf
	62.pdf
	63.pdf
	64.pdf
	65.pdf
	66.pdf
	67.pdf
	68.pdf
	69.pdf
	70.pdf
	71.pdf
	72.pdf
	73.pdf
	74.pdf
	75.pdf
	76.pdf
	77.pdf
	78.pdf
	79.pdf
	80.pdf
	81.pdf
	82.pdf
	83.pdf
	84.pdf
	85.pdf
	86.pdf
	87.pdf
	88.pdf
	89.pdf
	90.pdf
	91.pdf
	92.pdf
	93.pdf
	94.pdf
	95.pdf
	96.pdf
	97.pdf
	98.pdf
	99.pdf
	100.pdf
	101.pdf
	102.pdf
	103.pdf
	104.pdf
	105.pdf
	106.pdf


	F_14IQC BOOK 2.pdf
	U_S 14IQC BOOK 2.pdf
	07_Focus 5.pdf
	000.pdf
	107.pdf
	108.pdf
	109.pdf
	110.pdf
	111.pdf
	112.pdf
	113.pdf
	114.pdf
	115.pdf
	116.pdf
	117.pdf
	118.pdf
	119.pdf
	120.pdf
	121.pdf
	122.pdf
	123.pdf
	124.pdf
	125.pdf
	126.pdf
	127.pdf
	128.pdf
	129.pdf
	130.pdf

	08_Focus 6.pdf
	000.pdf
	131.pdf
	132.pdf
	133.pdf
	134.pdf
	135.pdf
	136.pdf
	137.pdf
	138.pdf
	139.pdf
	140.pdf
	141.pdf

	09_Focus 7.pdf
	000.pdf (p.1-2)
	142.pdf (p.3-14)
	143.pdf (p.15-26)
	144.pdf (p.27-34)
	145.pdf (p.35-50)
	146.pdf (p.51-70)
	147.pdf (p.71-94)
	148.pdf (p.95-114)
	149.pdf (p.115-130)
	150.pdf (p.131-142)
	151.pdf (p.143-150)
	152.pdf (p.151-154)
	153.pdf (p.155-180)
	154.pdf (p.181-208)

	010_Late arrival.pdf


	CIP.pdf



