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Amidst the COVID-19 pandemic, we 
decided to issue this long-awaited 
Engineering Today issue online. I humbly 
apologise to all our readers for the delayed 
publication of this issue and I hope you 
will find it interesting during this surreal 
and difficult time.

In this edition of Engineering Today, we 
get an insight into the Engineers Europe 
Advisory Group. Prof. Robert Ghirlando 
writes about this group, its recent 
formation, and the current work that 
is being done on an EU level (Page 28). 
We get an insight into Kaizen Philosophy, 
thanks to the Kaizen Institute Western 
Europe, which has contributed to this 
edition with an article on the importance 
of KAIZEN at the workplace (Page 7). 

Inġ. Norman Zammit also deals with the 
workplace, this time focusing on the ethical 
dilemmas associated with bullying at the 
workplace (Page 10).  Local research is, as 
always, very important to the Engineering 
Profession in Malta and we get to learn 
a bit more about what is going on in our 
laboratories thanks to Eryl Vella and Prof. 
Cilia in their article Micro-CHP (Page 19). 
This edition also features another group 
of local engineers, the University of 

Malta Racing (UoMR), that participated 
in the 2019 Formula SAR Competition 
in Silverstone (Page 25). BOV offers us 
insight into how we can ‘engineer’ an 
investment, whilst Alberta discusses the 
importance of Fire safety standards (Page 
29,  Page 17).

Finally, I would like to take this 
opportunity to introduce Inġ. Rebekah 
Cilia, who shall be taking over the role 
of Editor after this issue. Inġ. Cilia is a 
refrigeration engineer and also works 
as a site technical officer. In addition 
Inġ. Rebekah Cilia is a  a a part-time 
journalist with The Malta Independent 
and is reading for a degree in Law at the 
University of Malta.  We are very pleased 
to welcome Inġ. Cilia and we look forward 
to her insight as an Editor. Dr Ingrid Vella, 
an academic from the Department of 
Artificial Intelligence within the Faculty 
of ICT at the University of Malta, shall be 
supporting Inġ. Rebekah Cilia, as Deputy 
Editor. 

I encourage our readers to participate 
and submit articles in order to be 
featured in future editions. Inġ. Rebekah 
Cilia welcomes opinions, articles, or any 
comments on  editor@coe.org.mt  

Editor’s note
Inġ. Michelle Cortis 
Secretary for International Affairs,  
Chamber of Engineers
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President’s note  
by Dr Inġ. Daniel Micallef 
President, Chamber of Engineers

In view of the current challenges that our profession 
is facing, a clear vision had to be formulated 
for the upcoming years. Upon its inception, the 
new council held a strategy meeting aimed at 
crystallising our agenda. At the same time, we 
found it crucial to build upon the voluminous body 
of work that previous councils have accomplished. 

During the new council’s strategy meeting and 
also during the Emergency General meetings 
held in June and July, we took on your views and 
agreed to tackle head-on pertinent issues related 
to the MCAST degrees and the engineering act 
which has led to the creation of splinter groups 
and division between our members. The major 
outcome of these meetings was that the Chamber 
needs to closely monitor that these processes 
are carried out fairly and without detriment to 
the engineering profession. 

During the past year we have had a number of 
meetings with various stakeholders and have 
set up collaborations to be able to address our 
objectives. Also, high on our agenda, was the abuse 
of the engineering title. Various communications 
and, in some cases, warnings have been issued to 
the industry. 

We have revamped our public relations strategy 
through the commissioning of PR consultants 
and the development of a new website. Moreover 
we have been tackling also the issue of the lack 
of uptake of engineering courses through our 
education committee.
 
On a negative note, this year was financially 
challenging. Also membership showed a decline 
which continued a negative trend. The profession’s 
strength, when dealing with the authorities and 
with the general public is reflected in our numbers. 
With better participation we can influence and be 

“your active 
participation 
is essential to 
ensure that 

our profession 
matures. ” 
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heard better. We ask all our members to 
encourage fellow engineers to become 
members of the Chamber of Engineers.
 
I would like to express my heartfelt 
thanks to the past president Inġ. Norman 
Zammit for his dedication and work 
during the past five years and for giving 
me an excellent handover. I would also 
like to thank all members of the executive 
council for their energetic drive towards 
achieving our goals. Finally I thank you 
the members for keeping our vision alive. 
Your active participation is essential to 
ensure that our profession matures. It is 
a time to be united.
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as a company owner or a manager, have you ever been faced with the task of 
bringing about change in the workplace? now was this change poorly received by 
the shop-floor workers, or by team leaders, or by middle management? Were you 
met with the age-old mantras of “But we’ve always done things this way” or “This 
will never work, why should we bother?” 

KaiZEn 
the path toward Continuous improvement

By Nicholas Grixti 

When faced with these issues, the 
prevailing culture in western society 
is either to revert to the old way of 
doing things, or to impose the changes 
through brute force: through shouting 
matches, threats of reprimanding, pay 
cuts, etc. Either of these approaches 
simply serves to worsen the root cause 
of this resistance to change: the fact 
that employees are not engaged in the 
running and welfare of the business. 

Therefore, how should one combat this 
complacency among the workforce? 
Engagement. To what extent? Engage 
everyone, every day, everywhere. This is 
one of the pillars of the Kaizen philosophy.
Kaizen is the fundamental philosophy 
which in the mid-twentieth century gave 
Japan the competitive advantage in the 
manufacturing industries it enjoys to this 
day. The word itself captures the concept: 
kai, meaning change; zen, meaning better 
gives us Kaizen, meaning change for the 
better or continuous improvement. 

Aside from the engagement of the 
workforce, Kaizen teaches a customer-
oriented approach to production. It is 
imperative to analyse the processes in 
production from the viewpoint of the 
final consumer, and constantly ask the 

question, “Is the customer willing to pay 
for this?” If the answer to that question 
is yes, that process is taken to be a value 
added process. If not, the process is 
considered waste, and we (as successful 
managers/leaders) must seek to 
eliminate, minimise, or isolate this waste.
One of the first steps in the Kaizen 
process is to teach leaders how to see 
waste, how to support natural teams, to 
go to meetings to hear real problems, to 
recognise employees’ efforts, and at the 
same time to participate and lead the 
projects.

A CEO who does not leave his/her desk, 
or a leader who does not communicate 
with or listen to his/her team is not 
working towards a culture which curates 
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positive change. This is a culture which 
seeks to grow sales, increase profitability 
and productivity and searches for return 
on investments. Through Kaizen, it is 
often said that organisations need to 
fight against the paradigm of judging 
and blaming. When a problem arises, the 
company always thinks, “Who did this?” 
The real question should be, “Why did this 
happen?” Kaizen teaches that the fault, 
first and foremost, lies in the process.

The Continuous Improvement programs 
the Kaizen Institute implement are based 
on team development and total integration 
of leaders in the process combined with 
disruptive projects aimed at solving 
underlying issues that are creating waste. 
This leads to the involvement of every 
employee within the company, promoting 
the daily analysis of key KPIs by all, with 
immediate action being taken on deviations 
from targets while providing the shop 
floor worker autonomy on its resolution. 
Top management should participate to 

guarantee the commitment of leaders in 
the organisational transformation. 

There are many success stories that prove 
the excellence of the obtained results 
when applying the Kaizen philosophy. 
Transversal to any sector, dimension or 
geography, Kaizen became an element 
associated to success, growth and 
organisational sustainability.

NEVER STOP THE FLOW
The continuous flow implementation 
is the mindset of this Japanese-born 
management method. It’s all about 
developing activities, tasks and routines to 
ensure that flow never stops.  When there 
is stoppage, there is waste. Waste is the 
major enemy of business, management, 
productivity and better customer service. 
In an industrial unit, this means that there 
should not be a malfunction that delays 
production. In the services industry, 
information must flow effectively across 
all employees.

About the Author: 
Nicholas Grixti is an Engineering graduate of the University of Malta. His work with 
Kaizen Institute Western Europe locally has given him experience in a number of fields, 
particularly continuous production, continuous operations and logistics.

KaiZEn
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5 PRINCIPLES TO HAVE IN MIND

 
A strong building must have strong foundations. Having this analogy in mind, the 
Kaizen Foundations model appears as a universal truth, a very well-known truth 
but also one often forgotten by everyone. Here are five principles that should 
always be present in a continuous improvement transformation system:

The Customer Always Comes First
Despite it having become an industry platitude, this statement remains of 
paramount importance. It is necessary to constantly ask: what is being done that 
will have an impact, direct or indirect, on the customer? If it does not have any 
impact, then it is not a priority at all.

Eliminate Waste
Waste creates a state of permanent dissatisfaction. It is necessary to identify the 
causes of waste, to find a way to eliminate it or to turn it into value added activity. 
It is not always easy to find the right solution, but if it is always kept in focus, the 
right solution can be found. And from where you used to have waste, you will 
create the added value desired.

Always Be Present on Gemba
Gemba is a Japanese word that means “field”. It is where everything happens. 
It is on the Gemba and not in the CEO or the managerial offices that we get 
things going. It is where the improvements need to be made and not on any Excel 
or Powerpoint sheet. The practice of going to Gemba encourages the dynamics, 
changes processes and creates work habits. If you approach the decision on 
Gemba, it dramatically shortens your resolution time, because that is where 90% 
of the solutions are.

Engage People
The main asset of organisations is not “arms or legs”. It is brains. The more the 
workforce is engaged when dealing with an issue, the greater the possible solutions 
and company-wide motivation.

Remember the Importance of Visual Management
85% of the information humans retain is through visual aids. So, why not take 
advantage of that? Do not be afraid to put post-its everywhere by pointing tasks, 
writing slogans, motivational quotes or goals in a common workplace.
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Bullying and ostracism are two forms 
of emotional and psychological abuse 
of a person and these forms of abusive 
behaviour have been commonly identified 
in most workplaces. 

In an article that appeared on UBC News 
website, Professor Sandra Robinson, 
of UBC Sauder School of Business, 
indicated that “Being ignored at work 
is worse for physical and mental well-
being than harassment or bullying, says a 
new study from the University of British 
Columbia’s Sauder School of Business. 
Other researchers also found that while 
most consider ostracism less harmful than 

bullying, feeling excluded is significantly 
more likely to lead to job dissatisfaction, 
quitting and health problems”  (The 
University of British Columbia, 2014).

This is also subscribed to by Baumeister 
and Leary as well as Leary and Kowalski, 
who argued that “Thwarted belongingness 
can interfere with one’s ability to 
contribute to the organization. When 
one is deprived of a sense of belonging it 
can cause significant stress, anxiety and 
depression” (O’REILLY, 2009, pp. 1-7).

Nevertheless, “Bullying can be an 
insidious problem that is difficult to spot 

HrM ETHiCal dilEMMas assoCiaTEd 
wiTH Bullying and osTraCisM  
aT THE worKPlaCE
Inġ. Norman Zammit  
Funding Secretary, Chamber of Engineers
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amid the everyday concerns of running 
a business. But where it exists within 
the workplace, it can be costing money, 
lowering quality, and, perhaps worst of 
all, pushing talented employees into the 
arms of the competition” (Estime, 2015). 
This notion was also emphasised by Fox 
and Spector where they also described 
workplace bullying as a particular type 
of “counterproductive work behaviour” 
(Suzy Fox, 2005, pp. 151-174).

Theories and empirical studies on the 
workplace bullying research domain also 
showed a relationship between bullying 
and conflicts. Analysing over 800 bullying 
incidents, Leymann, in 1996, concluded 
that most bullying cases originated from 
escalated conflicts, which he referred to 
as ‘critical incidents’ (Leymann, 1996, pp. 
165-184). Other similar studies supported 
this idea and showed that a large number 
of conflict incidents were linked with 
being a target of workplace bullying 
(Baillien E., 2009, pp. 207-226).

This phenomenon of aggressiveness, of 
the bullied target, becomes even more 
pronounced by the tendency of co-
workers to show reluctance in coming to 
the aid of a bullied target even though 
the person could be defined in the 
parameters of being ‘a good person’. 

This rationale was elaborated by Parks 
and Stone in an empirical study on 
the topic of this behaviour. “This study 
demonstrated counterintuitive hostility 
to a generous group member who either 
makes others feel bad by comparison 
or appears threatening by her or his 
capabilities”. The benevolent other is not 
motivated to create either experience for 
group mates. This matches closely the 

experience of bullied targets ostracized 
by co-workers”. (Parks & Stone, 2010, pp. 
303-310).

The connection between leadership or 
management style, on the one hand, 
and perceptions of bullying was also 
addressed in an article that appeared in 
the British Journal of Management. In 
this article, Hoel, Glasø, Hetland, Cooper 
and Einarsen, conclude that “in order to 
prevent workplace bullying, organizations 
need to acknowledge that particular 
styles of leadership may be perceived 
as bullying by subordinates. In addition 
to clarifying management’s position on 
the issue, e.g. in a policy document, an 
understanding of leadership as a potential 
source of the problem needs to form part 
of any management training programme. 
This is also a consequence of the fact that 
bullying only thrives when it is condoned, 
directly or indirectly, by management…..
Whilst those managers most in need of 
changing their leadership style may be 
unlikely to consider this a problem in the 
first place, and thus need to be helped 
to change, other managers would have 
a more open and self-critical approach 
to their own management style”  (Helge 
Hoel, 2010, pp. 453-468). 

Hence, the understanding of these 
phenomena and the importance of ethics 
in HR is extracted from considering 
some contemporary real-life dilemmas 
faced by HR managers in this field. HR 
managers face dilemmas all the time with 
the critical ones involving questionable 
senior management behaviour. In an 
article written by Kathleen Holmes about 
workplace bullying, Kathleen identifies 
a list of “Fifteen signs of workplace 
bullying” that HR manager should be 
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aware of. In this list there are a number of 
‘particular signs’ that are of high relevance 
and these include:

•	 Continually undervaluing effort. 
Recognition of effort is an important 
motivator for every employee. Without 
it, people tend to decrease effort, have 
little desire to be in to work on time, or 
perform their work to the best of their 
ability. By undervaluing an employee’s 
efforts, an exceptional employee can 
quickly become a problem employee. 

•	 Over-monitoring with malicious 
intent. Micromanaging with the intent 
of finding problems undermines the 
ability of an individual to do their job 
and do it well. Over time this approach 
can increase the mistakes a person 
makes. Micromanaging can make 
someone feel as though their every 
move is being monitored and judged. It 
can make them nervous and take their 
mind off of their work, increasing stress 
levels and developing into health issues. 

•	 Removing areas of responsibility or 
promising projects and not following 
through. In particular when there is no 
reason or explanation. By taking away 
responsibility or not following through 
on a commitment to an employee, the 
employee loses trust, motivation and 
starts to question their own ability” 
(Holmes, 2010).

 
At the core of these ethical dilemmas lies 
the ability of the HR manager to be able 
to judge when a manager’s approach in 
decision-making becomes unethical. But 
this is not a straightforward process. There 
are many facets and hence approaches to 
an ethical dilemma. Apart from the HR 

manager’s own moral codes there are also 
different levels of experience in HR and 
business contexts that would affect the 
individual’s perspective on each case.

“The ethical behaviour of an HR manager 
is necessarily limited by the ethicality of 
senior management and organisational 
culture. Empirical work by Wiley found 
that ‘regardless of gender, position or 
company size, employment managers’ 
ethical behaviour is influenced most 
by the behaviour of senior managers 
and their immediate supervisors’. HR 
managers who continue to take an ethical 
stance in an unsupportive organisational 
environment are risking negative personal 
and professional consequences. When an 
ethical conflict becomes too great, it is 
likely to be resolved by the HR manager 
resigning. A feature in this is the level of 
influence that HRM has in the organisation, 
the level of relevance and power attributed 
to the HR manager and the HR function. 
Foote and Robinson found that ‘the extent 
to which HR professionals were able to 
influence organisational ethics was highly 
contingent upon the culture and structure 
of the organisation” (Greenwood, 2007, 
pp. 562 - 587).

Poor standards of conduct emanating from 
the senior management of an organisation 
affect an employee’s motivation, 
commitment to organisational goals and 
consequently have serious repercussions 
when it comes to employees’ turnover. This 
is more problematic when organisation is 
small with a few employees.

Due to the circumstances that 
evolve an organisation may suffer the loss 
of persons that are key to the organisation 
due to their knowledge and experience 
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as well as the history of the activities of 
the organisation. In the case of the HR 
manager, the ethical conflict between 
being loyal to the senior management 
and being loyal to the ethical stance of 
fair treatment of all employees makes the 
route to resignation as the only plausible 
solution not to trade off one’s integrity.

There are, therefore, a number of 
measures that could be  implemented 
within an  organisational structure to 
prevent the situation from deteriorating 
in this manner. The senior management 
should  allow for the implementation of 
the ‘whistle blower’ policy. This policy 

would have given the opportunity to 
any employees to report any wrong 
doings that might be affecting him/
her personally or the organisation. It is 
important to note though, that in small 
organisation, the implementation of the 
policy should be sustained by senior 
management commitment not to end up 
with situations where ‘whistle blowers’ 
are victimised and ostracised for their 
initiative leading to their isolation within 
the company.

Furthermore, the selection of personnel 
to occupy senior management posts 
need to follow a strict set of criteria and 
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once selected, these persons would need 
to undergo further training to ensure that 
the behaviour follows the basic principle 
of ethics and morality. Some persons 
selected for senior management posts 
often consider as a threat any employees 
whose competence exceeds theirs. This 
is all attributable to the senior manager’s 
insecurity and lack of competence in 
leadership. No senior manager is expected 
to be knowledgeable in all spheres of 
the organisation but it takes a leader to 
be able to empower the people in the 
organisation and hence allow them to be 
fulfilled in the work environment.

Some organisations in Malta still fail 
to value the importance of having 
a human resources management 
function. Furthermore, there are also 
organisations that although have this 

management function, the function is not 
fully empowered to be able to manage 
and harness the human capital for the 
benefit of the organisation. This omission 
inevitably leads to situations where the 
HR managers are faced with ethical 
dilemmas that cannot be addressed in 
the proper manner to avoid conflicts. 

As a final recommendation, the term 
‘and any other duty assigned by the line 
manager from time to time’ should be 
eradicated from the job descriptions 
since it is the main source of abuse when 
it comes to overloading employees with 
duties that should otherwise have been 
handled by additional resources. Any 
organisation should find other means to 
reduce its financial expenditure rather 
than be under resourced to deliver its 
mission statement.
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The recently launched Medical devices section on the European Commission’s 
website was revamped to help smooth the transition to 2 new regulations on 
medical devices and in vitro diagnostic medical devices. The portal presents the 
new regulatory requirements in various sections targeted at impacted actors 
(manufacturers, importers, health institutions, authorities in non-EU countries and 
others).

The new Medical Devices Regulation 
(EU) 2017/745 [MDR] and the In Vitro 
Diagnostic Medical Devices Regulation 
(EU) 2017/746 [IVDR] bring EU legislation 
into line with technical advances, changes 
in medical science, and progress in law 
making.

The revamped website explains the 
main differences between the current 
Directives and the new Regulations. It 
highlights the timeline for the transition 
along with deadlines for implementation.

The new portal also offers resources 
targeted at journalists interested in the 
medical industry, including:
•	 factsheets explaining the impact 

of the Regulations on stakeholders 
across the sector

•	 FAQ that shine light on technical 
aspects of the Regulations

•	 a contacts page through which 
journalists can request additional 
information

At the launch of the portal, Elżbieta 
Bieńkowska, Commissioner for Internal 
Market, Industry, Entrepreneurship and 
SMEs, said: “With the new Regulations, 
Europe introduces robust rules that 
improve clinical safety and create fair 
market access. The new website will help 
ease transition to the new Regulations for 
all stakeholders in the medical devices 
and in vitro medical devices ecosystem.”

nEws  
MEdiCal dEviCEs 
ChangE of lEgIslaTIon
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Background
The MDR will replace the existing Medical 
Devices Directive (93/42/EEC) [MDD] and 
the Active Implantable Medical Devices 
Directive (90/385/EEC) [AIMDD]. The 
MDR was published in May 2017, marking 
the start of a 3-year period of transition 
from the MDD and the AIMDD. The IVDR 
will replace the existing In Vitro Diagnostic 
Medical Devices Directive (98/79/EC) 
[IVDD]. The IVDR was published in May 
2017, marking the start of a 5-year period 
of transition from the IVDD.

In contrast to Directives, Regulations 
are directly applicable and do not need 
to be transposed into national law. This 
means the Regulations lower the risks of 
discrepancies in interpretation across the 
EU. The new Regulations will improve 
the quality and safety of devices on 
the EU market. In particular, they will 

•	 reinforce the criteria for the designation 
of notified bodies and processes for 
their oversight

•	 introduce stricter pre-market control 
of high-risk devices

•	 strengthen post-market surveillance.

One of the main new features of the 
Regulations is a completely new system 
of unique device identifiers (UDIs), 
improving identification and traceability 
of medical devices, creating a system to 
uniquely identify medical devices along 
the supply chain. 

The new Regulations will also increase 
transparency. Summaries of safety and 
clinical performance for high risk medical 
devices will be publicly available via the 
European database on medical devices 
(EUDAMED). 

The database will include information 
on devices, economic operators, clinical 
research and post-market surveillance. 
EUDAMED will help regulatory authorities 
coordinate and exchange information, 
and will be used to report and track 
incidents.
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Why should end users use third party 
certificated companies when sourcing 
contractors for the design, installation, 
commissioning and maintenance of 
firefighting, fire detection and alarm 
systems?

Even with the best equipment –
fire detection, fire suppression, 
gas extinguishing and passive fire 
protection systems are only effective if 
they are correctly designed, installed, 
commissioned and maintained. It is 
therefore vitally important that specifiers 
select only competent installation 
companies who have independent third 
party approval.

There is the need to keep people fully 
protected and ensure that the fire system 
is efficient and free of false alarms. 
Equally, in every organisation there are 

budgetary pressures that often make 
the lowest-cost option seem the most 
attractive.

In this context, quality can all too easily 
go out of the window. Unless, that is, 
the persons responsible for fire safety 
remember the obligations placed upon 
them.

The legal obligation makes it their duty 
to ensure that the life safety system 
provides the highest-quality coverage 
and that the designer and the installer of 
that system are competent. Indeed, the 
law will always include the question of 
quality in equipment, design, installation 
and maintenance.

If a serious fire breaks out on premises, 
for example, investigators will be 
looking for evidence that all reasonable 

FirE saFETy sTandards  
ThE IMporTanCE of ThIrd parTy CErTIfICaTIon 

Ms Liz Barbaro Sant 
Director - Alberta Group Malta
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protective measures have been taken 
and due diligence exercised. Cutting 
corners could result in prosecution and 
a criminal record. In this context, it is 
foolhardy to neglect the simple safety 
net of third-party approvals, which 
gives a building operator near-complete 
transparency and helps ensure quality.

Contractors may talk a good story, explain 
they work to the standards and claim to 
have many satisfied customers.

But how can they prove their competence? 
The most credible evidence of a business 
working to high standards can be provided 
by contractors who work to industry-
recognised standards, and who then seek 
independent verification from an officially 
accredited third party certification body.

By using a third party certificated 
company, customers can be reassured that 
a contractor will perform to standards. 
Contractors that choose the approval 
route – which is voluntary in the fire 

protection industry – are those that are 
genuinely committed to quality.

To achieve accreditation, companies 
must undergo an audit to prove that 
their product or service complies with 
established industry standards. 

In Europe, some of the highest profile 
third-party agencies include BRE and 
VDS for product approval, and BAFE and 
the Loss Prevention Certification Board 
(LPCB) for installation and maintenance. 
Certification involves inspection by 
a certifying body, of installation and 
maintenance procedures and is a 
statement of continued conformity. 

The assessment involves continued 
(6-monthly) surveillance visits. They 
review designs and inspect a number 
of our sites for compliance. When the 
system of third-party accreditation offers 
such a substantial degree of reassurance, 
why neglect it when there are severe 
penalties for cutting corners?
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Introduction
With a global shift towards renewable 
sources of energy, an ongoing search 
for the best methods to harness green 
energy is happening throughout the 
world. 

The main disadvantage of renewable 
energy is that unlike fossil fuels, the 
source is not constantly available. Solar 
power depends on the sun while wind 
power depends on the wind, both of 
which are unpredictable sources.

In a Mediterranean country such as Malta, 
the average solar power is around 200W/
m2. This means that a total of 550,000 
GWh of energy fall on the Maltese Islands 
every year. Figure 1 illustrates the total 
electrical energy (green area) consumed 
in Malta and the total energy including 
heating and transportation (brown area). 
These could be considered insignificant 
when compared to the annual solar 
energy that can be harvested (yellow 
area).

figure 1: Comparing energy use in Malta with 
total solar energy available 

As regards to space available, Figure 
2 shows how much area is required to 
meet the total energy demand of the 
country which would be approximately 
7% of the total area of the country. This 
is quite small considering that 28% of the 
island is built up.

Energy demand and supply for a house 
in Malta
During the past years, a study led by Prof. 
J Cilia1 and his team of researchers at the

THE idEal sMarT HoME 
EnErgy using a MiCro-CHP

The ideal smart home energy using a micro-CHP 
 
 
 
 

Introduction 
 

With a global shift towards renewable sources of energy, an ongoing search for the best methods to 
harness green energy is happening throughout the world. The main disadvantage of renewable energy is 
that unlike fossil fuels, the source is not constantly available. Solar power depends on the sun while 
wind power depends on the wind, both of which are unpredictable sources. 

 
In a Mediterranean country such as Malta, the average solar power is around 200W/m2. This means that 
a total of 550,000 GWh of energy fall on the Maltese Islands every year. Figure 1 below illustrates the 
total electrical energy (green area) consumed in Malta and the total energy including heating and 
transportation (brown area) . These could be considered insignificant when compared to the annual 
solar energy that can be harvested (yellow area). 

 

 
Figure 1 - Comparing energy use in Malta with total solar energy available 

As regards to space available, Figure 2 shows how much area is required to meet the total energy 
demand of the country which would be approximately 7% of the total area of the country. This is quite 
small considering that 28% of the island is built up. 

 

 
Figure 2 - Comparison of land required for 100% PV energy 

 
 
 
 

Electrical Consumption 
(2.3TWh per Year)

Total Energy Consumption 
(3.484TWh per year)

Solar 
(550TWh per year)

PV Area Required for Total 
Energy Demand (21km )

PV Area Required for Total Electrical 
Energy Demand (14km )

Built-up Area (100km )

Maltese Islands 
(314km )

2

2

2

2

Prof Joseph Cilia, Professor at the Faculty of Engineering, University of Malta 
Eryl Vella, Research Support Officer, University of Malta



EngInEErIng Today 
Issue 5820

Department of Industrial Electrical Power 
Conversion (IEPC) and Abertax Kemtronics 
has shown that houses equipped with a 
normally sized photovoltaic system are 
capable of supplying more than 100% 
of the total energy requirement during 
summer however this falls down to less 
than 50% during winter. During a 3-year 
study monitoring 3 different houses the 
same pattern was found and this shows 
that houses cannot rely on photovoltaic 
energy alone due to seasonal energy 
difference.

The size of this seasonal energy difference 
is different for all houses and depends on 
various parameters such as size of house, 
number of inhabitants, energy rating of 
the house etc. This energy can be supplied 
from various sources:

a. Grid - As most households currently do, 
all solar energy is sold to the grid and is 
billed for all energy consumed. The latter 
is normally larger especially in the winter 
season when solar energy is not in its 
peak.

b. Battery - Storing seasonal energy in a 
battery is also an option but it is surely not 
feasible since such seasonal energy can be 
quite high (typically 1MWh for a family of 4) 
this will require a very large infrastructure 

of batteries which is very expensive and 
requires lots of maintenance.

c. Micro-CHP - A small combined heat 
and power (CHP) machine will provide 
seasonal energy in two forms; electrical 
and thermal. It basically consists of a 
standard internal combustion engine 
coupled with a generator as shown in 
Figure 3. The heat from the engine and 
exhaust is recovered using water heat 
exchangers and used to heat the house. 
The output of the generator is normally 
connected directly to the grid and the 
electrical energy generated is used to 
supply the energy to the house and any 
surplus is fed to the grid in a way similar 
to the PV grid connected inverters.  This is 
ideally used in winter to heat up the house 
and domestic water.

 

figure 3: The novel smart home energy system

Most households with photovoltaic 
systems have a grid tied inverter to 
convert DC energy from the PV panels to 
the AC grid while commercially available 
CHP have an asynchronous generator that 
feeds the grid directly. This means that 
they rely on the grid and are usually set 
such that: 

a. The PV system generates the maximum 
power at all times to harvest all the 
maximum possible energy
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The novel smart home energy system 

Most households with photovoltaic systems have a grid tied inverter to convert DC energy from the 
PV panels to the AC grid while commercially available CHP have an asynchronous generator that feeds 
the grid directly. This means that they rely on the grid and are usually set such that;  
the PV system generates the maximum power at all times to harvest all the maximum possible energy  

 
a.    The PV system to generate the maximum power at all times to harvest all the maximum possible 

energy 
 
 

b.    The CHP to run at its maximum efficiency operating point, generating usually the continuous full 
real power while absorbing the necessary reactive power required by the asynchronous machine. 

 
In both cases the grid is assumed as an ‘infinite storage system’ and the grid operators have to adjust 
their system to balance all energy being supplied back to the grid by domestic and industrial scale 
photovoltaic systems. In such a standard setup both the PV system and the CHP will not be able to 
operate in the case of a grid power cut.

figure 2: Comparison of land required for 100% 
pV energy
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b. The CHP runs at its maximum 
efficiency operating point, generating 
usually the continuous full real power 
while absorbing the necessary reactive 
power required by the asynchronous 
machine.

In both cases the grid is assumed to be 
‘infinite storage system’ and the grid 
operators have to adjust their system to 
balance all energy being supplied back 
to the grid by domestic and industrial 
scale photovoltaic systems. In such a 
standard setup, neither the PV system 
nor the CHP will be able to operate in the 
case of a grid power cut.
 

figure 4: layout of the smart home system

Figure 4 above shows the system 
proposed by Prof. Cilia and his team. 
The setup consists of a scalable and 
non-invasive system having various 
advantages over the traditional grid 
connected configuration. This system 
was presented in the 9th International 
Renewable Energy Storage conference 
in 2015 and won the Best Paper Award.2

The proposed system will utilize existing 
grid connected components and will 
be able to operate with and without 

the grid. The operation of the system 
will obviously become more critical to 
manage and maintain frequency and 
voltage control without the grid, as the 
“infinite storage” and stability provided 
by the grid is not present in the system 
any more. When designing such a 
system it is very important to consider 
the following three main parameters:

1. The yearly energy consumed by the 
consumer

2. The seasonal energy demands 
required

3. The maximum instantaneous power 
demand

As could be seen from the analysis, all 
houses with a grid connected PV system 
have large seasonal variations which 
cannot be stored in a domestic battery 
energy storage. The yearly energy 
generated from the PV system is in some 
cases more than what is required by that 
household, however, the seasonal energy 
demand fluctuations are very high. So, 
it is very clear that while parameter 1 
is easily achieved with a few PV panels 
(in Malta), coping with parameter 2 
and even more parameter 3 are design 
issues which make it much more difficult 
and expensive to achieve without the 
presence of the grid.  It is very clear that 
in order to run the system without the 
grid, battery energy storage is a must. 
The question is “what is the capacity of 
the storage required?”

To satisfy design criteria 2, it is very 
clear that even in southern European 
countries where the weather is warmer, 
a CHP or some other form of heating is 
required. The presence of a self-excited 
CHP makes it possible to satisfy the heat 
demand and partly assist in meeting 

 
Figure 5 - Layout of the smart home system 
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As could be seen from the analysis, all houses with a grid connected PV system have large seasonal variations 
which cannot be stored in a domestic battery energy storage. The yearly energy generated from the PV 
system is in some cases more than what is required by that household, however, the seasonal energy demand 
fluctuations are very high. So, it is very clear that while parameter 1 is easily achieved with a few PV panels 
(in Malta), coping with parameter 2 and even more parameter 3 are design issues which make it much more 
difficult and expensive to achieve without the presence of the grid.  It is very clear that in order to run the 
system without the grid, battery energy storage is a must. The question is “what is the capacity of the storage 
required?” 
To satisfy design criteria 2, it very clear that even in southern European countries where the weather is 
warmer, a CHP or some other form of heating is required. The presence of a self-excited CHP makes it possible 
to satisfy the heat demand and partly assist in meeting design criteria 3; i.e. to supply part of the load during 
peak power demands which tend to occur during evenings in winter.   



EngInEErIng Today 
Issue 5822

design criteria 3; i.e. to supply part of the 
load during peak power demands which 
tend to occur during evenings in winter.
 
The proposed setup has three sources of 
energy apart from the grid and in order 
to control the peak power (in the absence 
of the grid), it is important that the loads 
during the day are managed properly and 
efficiently. While the PV source is limited 
by the instantaneous maximum power 
being generated during daylight, both the 
CHP and the energy storage can usually 
cope with a relatively high peak power 
at any time of the day. So peak evening 
loads should be limited to the peak power 
possible from the battery storage and the 
CHP. 

This means that rather than a high energy 
capacity, the battery storage and its 
inverter should be able to handle high 

power flows. The energy into the battery 
can be replenished at other times when 
the load demand is not high. In fact the 
maximum energy demand in a day ever 
registered in the various cases considered 
was of 24kWhr during a cold winter day. 
This means that, if we assume that on such 
a day no PV energy could be harvested, a 
2kW CHP running for 12 hours a day would 
supply the energy demand and therefore 
provide a very warm cozy environment.

System Efficiency Considerations
After calculating the power and energy 
requirements, it is important to consider 
the overall system efficiency at the 
design stage. A high quality charger and 
inverter usually operate with an efficiency 
of 90% to 92%. The battery efficiency is 
usually considered to be around 80%. 
The efficiency of the CHP can vary from 
0% (running idle without any demand) to 
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90% at its maximum efficiency operating 
point. With this in mind it is important to 
note that:

1. It is very important to keep the source 
to load efficiency as high as possible

2. When used, the CHP should run at 
the optimum power and any excess 
electricity and heat should be stored 
or consumed

3. In each voltage conversion 8 to 10% 
of energy is lost

4. Storing energy in the battery would 
mean a loss of 20% (using lead acid – 
10% in case of Lithium)

5. The maximum PV energy should be 
harvested at all times

The above facts are very important when 
designing a system and its management. 
For example charging the batteries 
from a PV system should, if possible, 
be avoided as this limits the maximum 

power transfer, since the charging profile 
and the state of charge of batteries will 
dominate the flow of power. Apart from 
this, energy is lost in the transfer to 
and from the battery while consuming 
unnecessary battery cycles which costs 
money. The battery should therefore 
always be designed and used as a buffer 
and not as a component in the energy 
flow process. Figure 5 shows two setups: 
a and b, which show the difference in 
the PV/Solar to load efficiency with 
the same components but a different 
configuration. If one considers the sun 
as the source (the main energy source), 
the values will obviously become much 
lower due to the PV panel conversion 
efficiency (15%-20%).
 
The important observation here is the 
difference in the energy efficiency values. 
Sometimes customers try to get a higher 
solar energy harvest through the use of 

figure 5: difference in efficiencies from pV/ solar to load
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Figure 7: Difference in efficiencies from PV/ Solar to load 

 
 
 
 

The important observation here is the difference in the energy efficiency values. Sometimes customers try 
to get a higher solar energy harvest through the use of PV panels with slightly higher efficiency for which 
they have to pay dearly. (A standard panel with 15% efficiency will cost half the price of a panel with an 
efficiency of 20%, i.e. paying double the price for 33% extra). It would be really a costly waste if the   
efficiency   gained   from   the   panel   will   then   be   lost   completely   due   to   the   connection   and 
management of the system. One can also observe that in Figure 7b, the charger has been changed to an 
inverter giving the added advantage that apart from charging, the inverter can source the power to the 
load, thereby utilizing better the equipment cost while meeting the maximum instantaneous power 
demand discussed earlier. 

 
The smart battery storage unit can provide an AC reference in case of grid failure or disconnection from 
the grid. This allows the PV grid tied inverter to supply energy even if grid connection is not available 
therefore utilizing the free solar energy even when grid connection is not available or required. 

 
If more power is required, the CHP can be started and likewise synchronized to the smart battery storage 
unit AC reference. The smart battery storage unit can control which sources of energy to start and stop 
depending on various conditions such as grid supply/feed rate, time of day (due to solar energy) and type 
of energy required (thermal or electrical).  Any excess electrical energy can be either
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PV panels with slightly higher efficiency for 
which they have to pay dearly. (A standard 
panel with 15% efficiency will cost half 
the price of a panel with an efficiency of 
20%, i.e. paying double the price for 33% 
extra). It would be really a costly waste if 
the efficiency   gained   from   the   panel   
will   then   be   lost   completely   due   
to   the   connection   and management of 
the system. One can also observe that in 
Figure 5b, the charger has been changed 
to an inverter giving the added advantage 
that apart from charging, the inverter can 
source the power to the load, thereby 
utilizing better the equipment cost while 
meeting the maximum instantaneous 
power demand discussed earlier.

The smart battery storage unit can provide 
an AC reference in case of grid failure or 
disconnection from the grid. This allows 
the PV grid tied inverter to supply energy 
even if grid connection is not available 
therefore utilizing the free solar energy 
even when grid connection is not available 
or required.

If more power is required, the CHP can be 
started and likewise synchronized to the 
smart battery storage unit AC reference. 

The smart battery storage unit can control 
which sources of energy to start and stop 
depending on various conditions such as 
grid supply/feed rate, time of day (due to 
solar energy) and type of energy required 
(thermal or electrical). Any excess 
electrical energy can be either sold back 
to the electrical grid or converted and 
stored as thermal energy using a water 
heater which serves as a smart load.

The modular system being proposed 
above gives the user much more flexibility, 
convenience and reliability for electrical 
energy. It makes the grid another source of 
energy that the user can choose depending 
on which is the most economic source.

Have a look at our next review where 
they speak about heating a house with 
150% efficiency. Yes that’s correct and 
they are not going against any physical 
know principle!

This research is financed by the Malta 
Council for Science and Technology 
(MCST) through the Fusion Research 
and Innovation Technology Development 
Program 2016 (R&I-2015-047-T)
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The University of Malta Racing (UoMR) participated for the fifth time in the Formula 
SAE Competition (FSAE).  This is their second time at Silverstone, having previously 
competed in Italy. The competition, which in the UK is organised by the Institution 
of Mechanical Engineers (IMechE), is open to teams of University students who have 
to build a racing car to strict rules.  It is not a race as such, as many imagine.  It is 
in fact a series of tests that must be passed to proceed to the next stage and other 
tests during which the students gain points.  Points are awarded for various stages 
and of course the overall winner is the team that collects most points.

The tests can be split into two:  the static 
tests in which the students present their 
design of the car and its manufacture, the 
costings and also a business case. The 
dynamic tests, on the other hand, test 
the safety, reliability and performance 
of the actual car. A team can decide 
to participate only with the static tests 
(Class 2) or with both the static and the 
dynamic tests (Class 1).

Since this is meant as a learning experience 
for the participants, the judges do not 
stop at awarding marks but actually give 
feedback, so that a team can go back 
and do better the year after.

In the Design and Manufacture and 
the Costings tests, the students must 
show that they have applied sound 
engineering principles in their design 
and have considered various aspects, 
including safety and sustainability. For 
the business case, the students make 
a presentation in which they set out to 
persuade a potential investor to invest 
in a venture to build and sell a number 
of cars such as the one that they have 
built for the competition. Obviously, 
they must show that they have carried 
out market research, considered what 
is required to set up production and of 
course produce detailed financial plans.

racing Frenzy 
The University of Malta Racing team in the Formula SAE Competition



EngInEErIng Today 
Issue 5826

The dynamic tests start with a scrutineering 
of the car, in which judges check that the 
car is fully compliant with the rules of the 
competition.  The engine must not exceed 
capacity and the airflow to the engine is 
restricted through the insertion of a 20mm 
diameter orifice in the inlet system.  Safety 
is paramount and one of the tests here is 
checking that the driver can exit the car 
in less than 5 seconds.  Cars that fail the 
scrutineering can be repaired by the team 
and resubmitted.  

There is no limit to the number of times 
a team can take the car for scrutineering, 

but of course this entails loss of time and 
the possibility of missing out on some 
tests.  After scrutineering, the successful 
teams next take their cars for the tilt test, 
where the car is tilted with the driver 
inside at a frightful maximum angle of 60 
degrees.  Obviously, all four wheels must 
remain in contact with the “ground” and 
moreover, no fuel must leak from the car at 
these angles.  Next come the braking and 
noise tests, which cars must pass before 
proceeding further.  In the acceleration 
test, points are gained depending on how 
fast the car is.  In the skid pad event, the 
driver must go round a figure of eight a 

The University of Malta racing team in the formula saE Competition
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couple of times.  This course is marked 
by cones and points are gained for 
speed and lost for hitting cones.  This 
is followed by the sprint event, in which 
two drivers take in turn to drive the car 
round a set course. Again, points are 
gained for speed and lost for hitting 
cones. The sprint also counts as a 
qualification for the Endurance Race.

The Endurance Race is reserved for 
the last day and is a big test for the 
teams.  Here the surviving cars need to 
complete 22 km of a set course, again 
marked out by cones.  After completing 
half the race, the first driver must stop 
in the designated area and the second 
driver takes his/her place who then 
goes round for the second half. The 
time to change drivers is part of the 
overall time, so it is important that this 
takes place quickly and smoothly.  

Here, just finishing the race is an 
achievement; quite a number of cars 
do not actually manage to finish due 
to mechanical or electrical failures. 
Then, of course, one gains points for 
speed and loses them for hitting cones.
Notwithstanding that all teams are 
there to compete to win or at least to 
do well, there is great spirit of openness 
and willingness to help each other.

Although the competition started with 
cars driven by internal combustion 
engines, electrically driven cars have 
now been allowed to participate for 
a number of years.  And now, a new 
class of driverless cars has been 
introduced. For this latter class, the 

IMechE have commissioned the design 
and construction of a car specifically 
for this competition, so that the team’s 
effort is focussed entirely on developing 
the software and hardware required to 
drive the car.  
 
This year, the UoMR participated in Class 
2, i.e. in the Design and Manufacture, 
Costings and Business Case.  Although 
we were hoping to do better, it was 
a great learning experience and 
hopefully all the lessons learnt will 
be used profitably for next year’s 
participation.  Of course, taking part in 
this competition requires both financial 
and human resources.  We were indeed 
overwhelmed by the size of some of 
the teams taking part; we therefore 
urge any university students who wish 
to join us to make contact with us at 
info@uomracing.com.  

We need students not only from 
engineering, but in fact from all the 
faculties at university. As for the 
financial resources, we are grateful for 
the support in money and in kind that 
we receive from our many sponsors.  
This year, we would like to thank the 
Ministry for Education and Employment, 
Enemed, Empav Engineering, Silvercraft 
Products Ltd., Attrans International 
Transport Group, Invent 3D, Trelleborg 
Sealing Solutions, Price Waterhouse 
Coopers, Bahco, G.Molton Co Ltd., SKF, 
Adpro Instruments Ltd., Sargent & Best, 
Take Off Business Incubator, Playmobil, 
Malta Council for the Voluntary Sector, 
and the Small Initiatives Support 
Scheme.

iT was a grEaT lEarning 
ExPEriEnCE
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On the 11th of September 2018, the Engineers 
Europe Advisory Group was inaugurated 
during a a public meeting attended by 
representatives of FEANI members and 
other invited guests in a short ceremony in 
Brussels that included the signing of a letter 
of intent by the first 12 members.  At this 
meeting, the Chamber was represented by 
its then President, Inġ Norman Zammit and 
its then International Secretary, Prof Robert 
Ghirlando.

This initiative of FEANI is part of its corporate 
strategy.  FEANI is Europe’s largest federation 
of engineers, representing six million 
engineers from 33 European countries. The 
aim of this initiative is to bring together in a co-
operative consortium, various stakeholders 
such as students, academics, professional 
associations, business representatives and 
policy makers.The advisory group will be 
tasked with identifying barriers and obstacles 
faced by the engineering profession, 
advising the EU Institutions on the future 
of work and to support future European 
industrial competitiveness and supporting 
higher education institutions, businesses and 
our national professional organisations in 
their internationalisation and modernisation 
efforts.

The first signatories include FEANI, ASD 
(AeroeSpace and Defence Industries 
Association of Europe, BEST (Board of 
European Students of Technology), CECIMO 
(European Association of Machine Tool 
Industries), CEMBUREAU (The European 
Cement Association), EFCA (European 
Federation of Engineering Consultancy 
Associations), ENAEE (European Network 
for Accreditation of Engineering Education), 
EU STEM Coalition, EYE (European 

Young Engineers), KU Leuven (Katholieke 
Universiteit Leuven), SEFI (European Society 
for Engineering Education, and Technische 
Hochschule Georg Agricola.

One of the first issues to be tackled is the 
set of challenges that come from the ever 
increasing speed of digitisation of society, 
including skill gaps and ethical implications. 
The skills gap inevitably leads to dealing 
with a second issue which is that not enough 
students are taking up engineering.  This 
is part of a wider problem, i.e. not enough 
students taking up STEM subjects (science, 
technical, engineering and mathematics).  
The question then becomes how can STEM 
be promoted. The EEAG has therefore taken 
up this challenge and is setting up a project 
to obtain EU funding for a study in depth of 
this issue.

A second meeting for FEANI members and 
guests was held on the 7th March 2019 in 
Brussels.  The theme chosen for discussion 
at this meeting was “Can Europe deliver the 
qualified engineers it needs for the future?”. 
Dr Inġ Daniel Micallef and               Inġ Saviour 
Baldacchino, President and Vice-President of 
the Chamber attended this second meeting.

The Chamber of Engineers also participated 
in the EEAG 1st Anniversary meeting on the 
11th of September 2019. Prof Inġ Robert 
Ghirlando and Inġ Michelle Cortis, who is now 
the international secretary for the Chamber, 
attended this meeting where the theme was 
“The future engineer: wishes and facts”.

More information can be found on the FEANI 
website, using this link: https://www.feani.
org/feani/engineers-europe-advisory-
group
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Engineers the world over recognise that 
the invention of the steam engine was 
crucial to the industrialisation of modern 
civilisation.  as a matter of fact, the steam 
engine itself, underscores the importance 
of engineering in modern history. That 
technological major leap forward back in 
the eighteenth century, brought about a 
revolution which unabated, has morphed 
into all sectors of today’s industrialized 
and interconnected world.

For the financial markets, that watershed 
moment came in the late 1990s with the 
engineering of the online trading platform. 
Comparably with the steam engine, online 
trading brought a disruptive revolution to 
the industry with far reaching implications.

The most notable consequence was 
the removal of the middleman, the 
“indispensable” human specialist standing 
between an order and the market.  This 
obviously brought about the much 
desired benefit of drastic reductions in 
transaction costs, thus opening up the 
world of investments, which were once 
the realm of the affluent, to the masses.  
In truth, advisors and stockbroking firms, 
through their physical set-up and years of 
experience offer a very effective way to 
access the markets. It is however a costly 
option, particularly for smaller ticket 
investments and execution only orders, 
as they charge brokerage fees, which are 
up-front charges with a relatively high 
minimum for their services, and nominee 
fees when holding securities under 
custody.

On the other hand, trading online is 
comparatively inexpensive and with 
significantly smaller minimum fees, 
making investments of a smaller size more 
viable.  That said, online trading platforms 
do expect their users to trade frequently 
and in most instances fees are applied 
after periods of inactivity.

Undeniably, trading for one’s self, without 
the assistance of a market expert, 
does bring with it greater risk in way of 
selecting the right investment irrespective 
of whether the trade is executed online or 
via a brokerage firm.

Selecting stocks wisely, coupled with a 
timely entry and exit strategy, is the key 
to building wealth over time. The benefit 
of lower charges can be quickly forgotten 
if wealth is destroyed should a self-
purchased investment turns sour.  Self-
discipline is therefore critical.

So, when trading it is imperative to have an 
exit strategy, in order to divorce one’s self 
from emotions and ego.  In particular it is 
crucial to have two selling levels in mind 
– a take profit level and a level at which 
to take a loss and exit a deteriorating 
position.   Many traders only have half a 
strategy, the easy half.  They know exactly 
how much profit they wish to make on a 
trade, but they have no idea how much they 
would be willing to lose.  Their strategy 
for a position that takes a hit is to simply 
“hope” for a recovery.  Having a strategy 
to exit a losing position prior to making 
the initial purchase is particularly critical 
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because while someone is losing money, 
they are also losing their objectivity.  If 
an investment is heading south, hanging 
on to a losing position is not necessarily 
the right course of action.  An automatic 
stop loss keeps an investor from digging 
the deeper hole in their pocket.

Many aspire to become an engineer 
but not everyone is given the right 
opportunity and has developed the 
courage or personality traits required to 
enter such a career.  Equally, many also 
aspire to become successful traders, and 
online trading platforms are great tools 
in achieving that objective, the rest is up 
to the individual.

Bank of Valletta p.l.c. offers investors 
the eTrader+ powered by Saxo Bank, an 
alternative channel for active traders, 
who want direct access to trade online. 
This highly adaptive platform offers key 
benefits such as the ability to place orders 
in real time across all major international 
markets, the possibility of effecting 
single limit as well as algorithmic or 
advanced orders and having 24-hour 
access to market prices for more than 
30,000 securities.  For more information 
visit www.stockbroking.com.mt or email 
stockbroking@bov.com.

This article is not and should not be construed as an offer or recommendation to sell or solicitation of an offer to purchase or subscribe 
for any investment or pension plan. The writer and the Company (Bank of Valletta p.l.c) have obtained the information contained in 
this document from sources they believe to be reliable but they have not independently verified the information contained herein and 
therefore its accuracy cannot be guaranteed. The writer and the Company make no guarantees, representations or warranties and 
accept no responsibility or liability as to the accuracy or completeness of the information contained in this document. They have no 
obligation to update, modify or amend this article or to otherwise notify a reader thereof in the event that any matter stated therein, 
or any opinion, projection, forecast or estimate set for the herein changes or subsequently becomes inaccurate. Furthermore, past 
performance is not necessarily indicative of future results. The value of investments may go down as well as up and may be affected 
by changes in currency exchange rates. 

Terms and conditions are available from www.bov.com. Issued by Bank of Valletta p.l.c., 58, Triq San Zakkarija, Il-Belt Valletta VLT 
1130. Bank of Valletta p.l.c. is a public limited company regulated by the Malta Financial Services Authority and is licensed to carry 
out the business of banking and investment services in terms of the Banking Act (Cap.371 of the Laws of Malta) and the Investment
Services Act (Cap.370 of the Laws of Malta).



At Bank of Valletta we offer a 
dynamic service led by a team of 
professional traders who can 
execute your instructions in a 
prompt, efficient and effective 
manner.

COMMITTED AND
PROFESSIONAL

Visit any BOV Branch or Investment Centre 
to start trading in local or international markets.
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More information is available from www.bov.com or contact 2131 2020.

Bank of Valletta p.l.c. is a public limited company regulated by the MFSA and is licensed to carry out the business 
of banking in terms of the Banking Act (Cap. 371 of the Laws of Malta).

Investment returns can go down as well as up and past performance is not 
necessarily a guide to future performance. Changes in the rate of exchange 
currencies may also affect the value of your investments.
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