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Preface

The International Conference on Business Management (ICBM) 2022
was convened for the 19" consecutive year by the Faculty of
Management Studies and Commerce (FMSC), the University of Sri
Jayewardenepura on the 8" and 9" of December. The FMSC hosts the
ICBM annually as the apex event of the Faculty calendar to create a
forum for the academia, the practitioners, and the industry to deliberate
on contemporary challenges facing the economy. Thus, ICBM 2022,
in keeping with its forerunners, selected a perfectly fitting theme for
the critical times of the present era: Equitable Recovery Amidst
Economic Crisis: Post-Pandemic Challenges and the Way Forward.
Exacerbated by the COVID-19 pandemic, the present economic crisis
is the worst economic crisis faced by countries around the world in
more than a century. The FMSC, as the Centre of Excellence in
Management education in Sri Lanka, earnestly believes that the key
focus of the recovery efforts of the crisis should be equitable, where
finance plays a central role in the recovery process. Hence, the ICBM
2022 brought together scholars and practitioners around the world to
exchange and share their experiences and research findings on all
aspects of recovery from the present economic crisis.

Despite the challenging economic condition of the country, the ICBM
2022 assured that research publications are invited not only from local
researchers but also from the international community to ensure that
timely research findings from the global arena are published at ICBM
2022.

The conference was held at the University of Sri Jayewardenepura in
the hybrid mode, ICBM 2022 included 52 research papers of high

academic standard from both local and foreign authors, thus proving
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that the Conference is truly international in scope. The research papers,
selected after a stringent blind review process by eminent experts in
the respective fields, were presented according to 12 track categories.
The papers with the highest academic quality would be directed for
publication in refereed journals. Furthermore, there were plenary
speeches held under each track making the sessions academically
stimulating.

In addition to the main conference, ICBM 2022 featured two other
events: the PhD Colloquium and the Business Forum. As a sub-arm of
ICBM 2022, the PhD Colloquium offered the next generation of
national/international academic researchers an opportunity to further
hone their research skills by presenting their PhD study-in-progress to
an international scholarly audience. Whilst providing the opportunity
to meet and network with experts in different research fields in
business management, the ICBM 2022 opened doors for junior

academics in pursuing their higher doctoral studies.

The Business Forum, on the other hand, secured industry
representation. In a background where some businesses were able to
survive the global pandemic, whereas some of the businesses totally
collapsed due to the inability to adopt timely survival strategies, the
majority of the businesses are now being challenged with a hyper-
inflationary situation caused by a severe economic crisis. As such, the
Business forum instigated a timely dialogue between the practitioners
and the academia on this year’s pertinent theme, in order to leap ahead
of the challenges posed by the drifts in the economy. Thus, ICBM 2022
team intends to explore and reveal the strategies adopted by the local

corporates to overcome the current economic crisis while examining
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the post-pandemic challenges and the way forward. We believe that
FMSC, as the center of excellence in management in Sri Lanka needs
to study such efforts of the corporates so that the outcomes of such an
exploration could be used as teaching and learning aids for the
academics and students of FMSC which will also bridge the gap of
case studies in the Sri Lankan context. Thereby, six main business
organizations were selected to develop case studies, in exploring their
equitable recovery strategies in facing a severe economic crisis at the
offset of a post-pandemic condition. In addition, the strategies adopted
by the FMSC during the pandemic are also included in the case study
series. The stories will be presented at the Business Forum organized

as another sub-arm of the main conference.

The Committee wishes to extend its gratitude to Snr. Prof. Sampath
Amaratunge, Chairman, University Grants Commission for the
immense support and guidance rendered in organising this event. The
Committee also expresses deep gratitude to Snr. Prof. Sudantha
Liyanage, Vice Chancellor, University of Sri Jayewardenepura for the
encouragement and support given throughout. Also, the continuous
leadership, inspiration, and guidance of Prof. P.D. Nimal, Dean of the
Faculty of Management Studies and Commerce is noted with much
appreciation and gratitude. The Committee expresses sincere thanks to
the panel of reviewers for their priceless contribution to maintain the
academic standards of the ICBM and to the academics of the Business
Communication Unit for their unstinting support in editing and
proofreading the papers. Further, sincere appreciation goes to the
Information Technology Resource Centre for all their untiring efforts

from the inception to the very end of the Conference.
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A special word of gratitude is due to all the sponsors of the Conference
for their generous contributions in making this event a reality. The
Committee notes with heartfelt appreciation the support given by all
the academics of the Faculty as well as by the officers and the staff of
the faculty office of the FMSC without which this event would not
have been possible. The assistance rendered by the administrative staff
and the non-academic staff of the University is also deeply
appreciated. Finally, the Committee extends its heartfelt gratitude to
all the presenters and participants who surmounted the challenges of
the present times and contributed to making ICBM 2022 accomplish

its excellence in academic standards.

Conference Committee
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Message from the Vice- Chancellor

& It is with immense pleasure that I write this
¥ message for the 19th International Conference on
| Business Management (ICBM 2022) of the Faculty
of Management Studies and Commerce, University
of Sri Jayewardenepura.

|e

The University of Sri Jayewardenepura (USJ), a
pioneering institution of higher education in Sri
Lanka, plays a significant part in knowledge
creation through promoting and fostering research and development. The
ICBM 2022, the 19th in the line of fruitful and outstanding conferences held
so far, has picked a timely theme addressing the present turbulence and
uncertainty that we find ourselves in: “Equitable Recovery Amidst
Economic Crisis: Post- Pandemic Challenges and the Way Forward”. In this
context, the ICBM 2022 offers a platform to instigate a dialogue among the
members of the academia and the industry, revisit innovative practices, and
identify how best to brace challenges in managing crises. This is a good
opportunity for young researchers to exchange ideas about their studies and
share their discoveries.

I have no doubt that ICBM 2022 will bring together academics and industry
professionals from all over the world to discuss and share their knowledge
and research on all facets of crisis management.

I would like to express my gratitude to the organizing committee members,
the conference co-chairs, and the Dean of the Faculty for all of their hard
work and devotion to making this event a success. I also want to express my
gratitude to the business community and local and foreign scholars for
sharing their knowledge and skills. I send my best wishes to the writers,
speakers, and other contributors while recognizing and praising the
commitment of the organizing committee of ICBM 2022.

Let's work together to build a brighter tomorrow for us all.

Senior Professor Sudantha Liyanage

BSc (Hons) (USJ), PhD (Cardiff), C Chem, FRSC, FIChem C, FPRISL
Vice-Chancellor

University of Sri Jayewardenepura
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Message from the Dean

It gives me great honour to write this
message on behalf of the 19" International
Conference on Business Management
(ICBM) 2022 organized by the Faculty of
Management Studies and Commerce
(FMSC) of the University of Sri
Jayewardenepura.

As the Centre of Excellence in
Management Education in Sri Lanka, the FMSC is dedicated to high-
quality teaching, learning, and research in the field of management for over
60 years. It focuses on promoting an intellectually stimulating,
multidisciplinary environment for its stakeholders through influential
industry and community engagement as well as international orientation.

The FMSC is pleased to host the ICBM for the 19" consecutive year as it
is the apex event in the research calendar of the faculty. The theme selected
after careful consideration for this yearis, ‘Equitable Recovery Amidst
Economic Crisis: Post-Pandemic Challenges and the Way Forward’. This
conference aims at promoting and publishing research to disseminate
knowledge regarding this particular theme to a broader community. It also
aims at enhancing links and strengthening the network between academics
and practitioners.

I firmly believe that this enormous endeavour, ICBM 2022, will ensure a
significant impact on the community and that it will create a firm platform
for academia and the industry © meet and deliberate over different
perspectives. [ convey my best wishes for the conference,and to the authors,
paper presenters, and other contributors while appreciating and admiring
the commitment of the Organizing Committee for the [CBM 2022.

Thank you.
Professor P.D. Nimal
Dean

Faculty of Management Studies and Commerce

University of Sri Jayewardenepura
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Message from the Co-Chairs

It is with great honour that we welcome all
the distinguished invitees, scholars, and
other participants to the main conference,
Ph.D. Colloquium and Business Forum of
the 19" International Conference on
Business Management (ICBM) 2022,
which is organized by the Faculty of
Management Studies and Commerce
(FMSC), the University of Sri
Jayewardenepura on the 8" and 9" of
December 2022 at the University of Sri
Jayewardenepura, Sri Lanka.

Considering the present health and
economic crisis, the theme of the 19
ICBM was set as “Equitable recovery
amidst economic crisis: post-pandemic
challenges and the way forward.”
Economic recovery is a key component of
governments' long-term agendas, whether
actively controlling pandemics or re-
establishing normahty The need for an equitable recovery is

emphasized due to the severity of the pandemic and its diverse effects
on various groups in society.

As the centre of excellence in management education in Sri Lanka, the
FMSC is of prime importance in revisiting the strategies organizations
have adopted during the pandemic and rebuilding strategies to face the
ongoing economic crisis in Sri Lanka. Accordingly, the conference
aims to bring scholars and practitioners together to share their
experiences and research findings on all aspects of post-pandemic
challenges and managing economic crises.

In parallel to the main conference, a PhD colloquium and a Business
Forum are organized to encourage researchers and strengthen industry-
university collaborations. PhD colloquium stands as a platform to
present the research findings of doctoral students to fellow PhD
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students, researchers, and academics. Representing different
industries, seven organizations were selected to develop case studies
which will be published as a case study book entitled “Surviving
Through Adversities: A Compendium of Sri Lankan Case Studies in
Management” and will be presented at the Business Forum.

Finally, on behalf of the organizing committee of ICBM 2022, we are

highly grateful to all the presenters, participants, paper reviewers,
keynote speakers, plenary speakers, session chairs, sponsors,
discussants, all the officials of the university, members of the FMSC
and all the others who contributed in different capacities to make this
event a great success.

Co-Chairs
Dr. Prathap Kaluthanthri Department of Estate Management and Valuation
Dr. Janaka Fernando Department of Business Economics
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Keynote Speech
19" ICBM, 08 December 2022

The Complexities of Post-Pandemic Economic Recovery

Professor Brett Inder,
Professor in Econometrics and Business Statistics,
Monash Business School, Monash University, Australia

Thank you very much for the opportunity to contribute to this conference.
And it is my pleasure to talk to you on this very important topic of post-
pandemic economic recovery. Here we are at the end of 2022, continuing to
feel the effects of COVID 2019, which of course had its worldwide impact
mainly during 2020 and 2021. And now in 2022 we continue with the
challenge of working out how to recover from this significant disruption to
the global economy, to the global society and to people's everyday lives. I am
concentrating here, as expected, on economic impacts and economic
recovery. And so I will, in this presentation, touch on a range of ways of
thinking about what's happened and how that has affected responses to this
point and how it is likely to affect things into the future. Sometimes I will
touch on what is happening in Sri Lanka. Most of the time I will talk about
the issues more broadly than that.

But first, some personal background. I have a long connection to Sri Lanka
because many years ago I joined an organization in Australia that supported
Sri Lankan tea producers, the Tamil Tea workers, and we have been regularly
buying beautiful Ceylon tea for many years. I have visited Sri Lanka a few
times, including visiting the tea plantations. I have a great affection for the
people of Sri Lanka and for the beautiful tea country in particular, but other
parts of the country as well.

Over the years as a university academic, I have had a few PhD students from
Sri Lanka. One of my students most recently studied tea plantation workers,
particularly looking at the impacts of the mid-day meal programs in the
childcare centres that are provided on the plantations. In my long time at
Monash, I have tried to learn about how the economy affects people's daily
lives, including in Sri Lanka and in other places.

Pandemic Impacts

Now let's talk about the pandemic. First, let’s remind ourselves of the impacts
of the pandemic, the economic impacts in particular. Here are a few brief
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points.

1. A significant impact of the pandemic was on government budgets.
Governments had to spend a lot more money than they normally do, for
example, on health and in social protection measures as economies were
effectively shut down. This had a major impact on government budgets,
and many countries found themselves with significant debts as a result of
the direct impacts of the pandemic response.

2. Secondly, the pandemic had a significant impact on the costs of doing
business. Businesses had to adapt and do things differently. Shops had to
introduce online sales or restrictions on entry into their shops. Restaurants
and cafes had to change the way they operated. Transportation costs
increased dramatically as various barriers were put up to people
movement, everything became more expensive. Most businesses tried to
avoid passing those costs on to the consumers. This becomes relevant to
us when we look at 2022, because what happened in 2022, as things
resumed, demand increased. A lot of businesses found themselves short
of revenue, even though they were busy, they were actually losing money.
So costs had increased and tended to stay up for different reasons in 2022,
and businesses were unwilling or unable to respond quickly enough on
the revenue side. And so you have got a lot of businesses going bankrupt
this year.

3. The other very obvious impact was a dramatic drop in people movement.
It was not a good time to be running an airline. It was not a good time to
be a country that was heavily reliant on tourism because there was an 80-
90% decline in air traffic and hotels were 90% empty, if not more.

In Sri Lanka, that is one of the areas where there's been the greatest impact,
with such a strong reliance on Tourism. Having said that, I just would
remind us that whilst tourism is a very important sector in many countries,
including Sri Lanka, it is good to keep the scale of the problem in
perspective. Tourism represents 10-15% of the Sri Lankan economy. If
you have up to 15% of GDP that all of a sudden disappears, that is a loss,
a significant loss to an economy. There's a little bit of substitution into
other sectors, but most of that will be a decline. There will be a significant
decline in GDP just because of that one sector virtually closing down, but
the other 90% of the economy continues on, mostly unaffected. Costs
have gone up, sure, but whole industries were not closed down. In the
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scheme of things, if that is all that took place during the pandemic, the
impact of significant reduction in people movement should not have had
a massive and lasting influence on an economy.

4. There was a move towards online business activity, which actually
benefited a number of businesses and members of society and penalized
others depending upon which side of the digital divide we are.

If you are in the kind of business or occupation which can operate equally
well sitting in your office at home compared to sitting in the office at
work, then you actually benefited in the form of saving commuting time
and potentially an improvement in your lifestyle. Employers noticed
improvements in productivity of employees in those situations. My
academic colleagues were pleasantly surprised at the number of papers
they were able to produce in the 2020 and 2021 period. They were actually
more productive than they were in normal years, with fewer day-to-day
distractions of being in the office. So, yes, those on that side of the digital
divide actually benefited from this change. But many, of course, on the
other side where their jobs could not easily switch to online or partially
online. It could work, but in a very unhelpful and fragmented way, and
many found it very difficult. Education can be thought in that category,
particularly school education, where in theory we can teach our children
online, but in practice trying to get an eight year old to sit in front of a
computer screen and concentrate on a school lesson where the teacher is
at the other end of the screen is very difficult, while a parent who's
supposed to be supervising them to do their learning is also supposedly
working at home. It was a very difficult time for those people in those
situations, let alone many others.

In summary, the pandemic had significant economic impacts at the time,
and it is useful to remind ourselves of those impacts before we think
solutions.

How did governments in particular cope with those kinds of substantial
detrimental impacts? In broad terms, some governments absorbed it fairly
well. They spent a lot of money. They incurred big deficits, but they had
the buffer in their budgets to cope with those deficits. In Australia, our
governments went into massive deficits, which will take a few years to
recover from. However, there is no great concern about their
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sustainability and it is just a matter of waiting a few years for the economy
to bounce back, the tax revenues to come in and the debt will be cleared.
Other countries, and I probably put Sri Lanka in this category, started the
pandemic experience already fragile, either because of weaknesses in
their economy or because of high levels of debt even prior to the
pandemic. When the pandemic comes, requiring them to incur significant
additional debt, plus cope with a slowing economy generally due to the
drop in tourism and other increased costs of business, meant that those
countries tipped over the edge of sustainability of their debts. And that's
what we ended up with, in the case of Sri Lanka in particular. Countries
in this situation did not have enough buffer built in to cope with potential
disaster. Nobody really believed that a disaster of this magnitude could
actually happen.

RISK

And it is that point that we take as our first key message from the pandemic:
Risk. We must learn to take risks seriously. Countries cannot go to an
insurance company and insure against risk, the same as you or I can take out
insurance on our car so that if we have an accident, the insurance company
will pay to replace our car. Countries can't do that. They have to work out
how to manage risks themselves by effectively self-insuring against risk. You
cannot live too close to the edge as a country. You must have ways of coping
when there is a harmful event or natural disaster or anything like that.
Countries need access to reserve funds that help them to cope with a
downturn, not massive debts that tip them over the edge when they are forced
to increase due to circumstances outside their control. And as you know, Sri
Lanka has found itself in a situation where in the last 6 to 12 months they
have been starved of foreign currency and heavily indebted. And as a result,
the country is really struggling to pull themselves out of that situation.

At a personal and community level, it is interesting to observe in different
countries how different people in the society cope with risk. I do some of my
work in Timor-Leste. When the pandemic came, the government imposed
significant restrictions and a lot of the activity in the capital city was closed
down because it involved a lot of people movement. What did the people do?
A significant portion of the population left the capital city, went back to visit
their relatives in the rural areas on the small family farm, and reverted to the
lifestyle that they and their parents had grown up with. They coped with the
adversity by essentially using the broader family networks and going back to
the subsistence lifestyle that they were comfortable with and able to manage.
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So in a strange way, sometimes the poorest of the poor are actually more able
to cope with downturns because they don't really rely much on the system to
work well. They have learnt how to survive on not much, but it is more
difficult for those of us who have forgotten how to work the family farm or
no longer have those connections. We find ourselves living in urban areas,
now no longer employed potentially, or with a significant loss in income,
because, for example we cannot get fuel to run our taxi business. There is a
significant cost without any real way of protecting ourselves from it.

So there are equity considerations in any of these impacts, there are some
who will suffer more than others. But I just highlight that it's not always the
poorest of the poor that suffer more than others because they often
demonstrate remarkable resilience. Often not, but many times they can.

GLOBALISATION

Let me just reflect on one other aspect of the pandemic, which is relevant to
the recovery and to moving forward: the response to globalization.
Effectively, you could argue that the pandemic was an example of a failure
of globalization. Globalization allows us to operate as one very highly
integrated economic system. Globalization allows people to move almost
anywhere at any time. For example, the volume of people movement in
Australia in one year in and out of the country exceeds the population of the
country. Before 2020, we were living in a highly globalized society, people
and goods and services, and we have experienced the benefits of that in terms
of significant growth in wealth globally, but also the risks of it. That is the
great challenge of globalization which has been exposed during the
pandemic, we become very vulnerable to shocks. All it takes is one ship in
the Suez Canal to become stuck because of poor navigation, and the whole
of the global trade supply chain is affected. Sitting in Australia as a building
business, waiting for the additional building materials to come, I lose two
weeks work or more because of that one event that took place on the other
side of the world. That's the reality of globalization. We are a highly efficient
but also very sensitive system.

It was observed frequently in 2020 that not only does globalization creates
these risks for the movement of goods, but also, of course, with all this
movement of people comes the risk of a spread of a disease or a pandemic.
Commentators predicted that in response, there will be a retreat towards
autarky - away from globalisation, towards self sufficiency. Countries have
learnt now that we can't trust the global system to provide us with our basic
needs. To an extent, this took place. For example, countries like Australia
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realised it was a bad idea to effectively offshore all of our pharmaceutical
industry and therefore be reliant on other countries such as China, India and
the US to supply us with our vaccines in response to the pandemic. So we
have rapidly rebuilt our local pharmaceutical industry capacity, ready for the
next pandemic. Other countries, like Timor-Leste, discovered that to be
reliant on the global supply of daily essentials such as rice left you vulnerable
when the shipping industry was heavily affected and people were short of
rice.

And there are many other examples of that throughout the world. So a retreat
to Autarky was talked about and there were a few steps taken in that direction
over the last couple of years. But interestingly, those generally have not been
maintained. Mostly as the world has opened up again in 2022, we have
quickly reverted to the globalized model. The global supply chains are
actually really efficient and it is difficult to replace them with locally
produced and locally supplied goods. Costs will be higher and there will be
competition from the imported goods that will eventually drive out local
production. There is a natural market mechanism at work here that keeps the
world globalized.

Of course, governments can intervene on that and set up barriers and other
mechanisms to slow the spread of globalization. But post-COVID, that
generally has not happened. The natural market forces have been left to drive
us back in the direction of globalization. We still live in a globalized world.

In this context, it is probably the case that we have not taken to heart the
lessons of the risks of that particular world system. There is some more
appreciation of the risks in terms of the health risks and the spread of disease,
but not much recognition of the risks in terms of our reliance on global trade
for our day to day needs and therefore our vulnerability to one or two aspects
of that global system shutting down and all of a sudden cutting off the supply
of essential goods or services.

There indeed lies one of the challenges of our recovery from the pandemic.
How do we take the risks associated with globalisation seriously? This is an
area that is going to require public intervention because in the private sector,
the globalised company will always aim for the most cost effective solution
and they will be looking for relatively short term gains. They don't want long
term reputational damage, but that is the only reason they care about the long
term. What they care about in the short term is profit maximization. This
mindset is not going to be sufficient for countries to protect themselves
against the risks of globalisation. We need governments to take those kinds
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of issues seriously and address them. Some of the same kind of attitudes that
we have in relation to health risks need to be applied to economic and security
risks.

There are a few areas where the risk dimension is handled relatively well.
Take oil reserves as an example. In Australia, oil importers and refineries are
required by law to retain a stock of about two months worth of oil in case
there's all of a sudden shutdown in oil supply around the world. This buffer
stock gives us a couple of months to sort out a response to a sudden global
shortage. There are at least some reserves. Here is an example where
Government acknowledges it is an absolute essential which we cannot afford
to run out of. So we build into the regulation of that particular sector some
degree of buffer, because if we left it to the oil companies, they wouldn't keep
two months worth of reserves. That is an unnecessary cost of doing business
- additional capital costs associated with those reserves. Left to their own
devices, companies will cut reserves to one month or to two weeks and then,
of course, run the risk that a delay in a ship will lead the country to run out
of oil.

This example with oil reserves provides an example of how Governments
can intervene to regulate the behaviour of sectors, to protect against downside
risk. We need to spread that thinking more and more amongst our political
decision makers.

A Confusing 2022

In general terms, for most countries of the world, 2022 has been a very
confusing year economically.

In 2020 and 2021, Government interventions created what you might
describe as pent up demand. A large number of people like myself sitting at
home earning just as much as I was before, but not allowed to travel
anywhere, not allowed to spend the money that I'm earning. There's only so
much I can spend on going to my local cafe and buying coffee or getting
home delivery food. So I end up at the end of 2021, bored from sitting at
home all that time with a whole lot of money in the bank and wanting to get
out there and spend. Private savings were very high in 2020-2021, and
consumption has been the name of the game in 2022 in many countries of the
world, especially amongst the middle class, who drive most consumer
spending. As a result, there have been inflationary pressures because
businesses have not been able to recover quite as quickly as demand. For
example, in the airline industry they were still busy half way through 2022
recommissioning their planes that have been mothballed during the COVID
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period, re-employing staff who had moved on to other things, catching up
with re -equipping themselves for the kind of volume of demand that they
had pre 2020. As a result, demand far exceed exceeded supply, resulting in
this inflationary pressure. Alongside this we had the global supply chain
disruptions of a Ukraine conflict and ongoing COVID restrictions in China.
In other words, we have significant growth in demand, sluggish improvement
in supply and blockages to improvement in supply, All leading to inflation.
In this artificially created bubble, we have businesses going broke just at a
time when they should be booming because they could not gear up
sufficiently to cope with this increased demand and they had not adjusted to
the higher costs.

There are a very strange combination of things happening in different
countries of the world in 2022, and this is a very messy, confused picture of
the global economic situation. Reflecting a lack of confidence to sort out the
confusion, there is continued pessimism about global recession in 2023,
which actually seems rather strange in a time when demand is actually so
high.

These are factors which, from a Sri Lankan point of view, are mostly external
to Sri Lanka because Sri Lanka had some additional unique experiences,
which I'm sure you are far more familiar with and understand far better than
I'do. So I will not go into in any depth at all about the unique situation facing
Sri Lanka. All of those circumstances I just described would be relevant to
Sri Lanka. But in addition to that, you had these major debt problems that
preceded COVID, but where COVID came along and made an already
unsustainable debt level into a crisis. They have a political dimension to
them, as well as a global and international political dimension associated with
who the money was borrowed from, and what the attitudes of other
neighbouring nations might be to that. So there are significant additional
factors that have really hurt Sri Lanka just at a time when the global economy
was also very confusing, and of course a very strong political sett of issues
overlay all of that.

Business Cycles

So this is not a great time for us to be coming out of a pandemic in 2022. It's
a messy recovery in every country of the world, particularly in Sri Lanka.
Now, that's a very pessimistic view, but let me just give a little few reflections
on how things might be seen in a more favourable light. The good news is
what we're experiencing this year is what's typically described as like a
business cycle. It's a little bit of an unusual business cycle because it was
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prompted by the 2020 pandemic. But effectively, we have an overcooked
economy that's inflationary, which is likely to lead next year to recession.
This is a classic business cycle type phenomenon. And the business cycle is
called a business cycle for a reason. A cycle implies that things will get better
and things then will get worse. And then after a while of being in the trough,
we turn around and we move back up again and recover until we hit a peak.
And on the cycle goes. The reason cycles happen is that in an economy there
are built in built mechanisms that tend to lead to us recovering from the
downturns and prevent us from overheating the economy and cause it to slow
down again. Now, usually a business cycle takes a few months, maybe a year
or two for recovery to happen. But it does happen.

As I mentioned that this is not a classic business cycle because it was
prompted by the pandemic. So exactly how the recovery in the world
economy will happen is a bit unclear. But it's true that even in more
substantial crises that countries face, there are still reasons why we can be
optimistic in the midst of the crisis. Recovery takes place. | was explaining
to some of my students recently the history of economic development in
Rwanda. Rwanda was a middle ranking African country through the 1970s
and 1980s, which means it wasn't performing particularly well, but it was
surviving amongst other African countries. And then, of course, we had the
genocide and the internal fighting between different ethnic groups and
significant amount of loss of life, as well as loss of economic activity
associated with that. That is a very depressing story looking just purely at the
economic and social situation for Rwanda during that period. However, if we
wind the clock forward 10 years, you see a Rwanda that that steadily
recovered and is now one of the leaders in its part of Africa in both economic
and to some extent democratic, political and social landscapes. So countries
can recover from the worst of crises.

Let's dig a little bit deeper and think a little bit more about what is this inbuilt
mechanism that tends to lead to recovery in economies. A better
understanding of these mechanisms will give us clues about where
interventions might take place to help accelerate recovery.

Production Functions

We need to digress a little into some economic thinking. Economists think
about economic activity as being built around a series of factors of
production. The things that we produce in an economy are the outputs. The
inputs are a series of things that are used to make that production. They
include:
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e Land - for primary production or to locate a business
e Labour - you need people to work that land or to work in the factories

or offices.
e Capital - buildings, tools, equipment, many other capital
expenditures.

e Technology - the appropriate ways of making use of the equipment,
and the best choices of equipment in order to maximize the
productivity of this business.

So land, labour, capital and technology all combine together to produce
output. That's your standard, what's called Production Function
understanding of the economy. The more you invest in capital or in
technology or in labour and to some extent land, the more you will increase
your national Gross Domestic Product (GDP) or your company’s output.
That is a simple production function story.

But there is another factor in our standard production functions, which is
called a scale factor, which effectively is capturing the effectiveness of how
those investments are actually used and how those inputs translate into actual
economic outputs - to economic activity, to livelihoods and economic
growth.

The X Factor

It is very important for us to understand the Scale Factor - let’s call it the X
Factor. Two countries sitting side by side can have the same amount of land,
the same amount of quality labour, equally well educated labour, the same
amount of money spent on capital, the same amount of technology available
to them. And yet one of them can be far more successful than the other, have
much higher incomes. Why? It's because their X Factor is better engineered.
They've got a better way of scaling up all of those inputs and translating them
to output. So we need to think about that X Factor a little bit more. What does
it depend on?

Global economic conditions - a pandemic, a conflict, etc. Those things are
global and they'll affect those two countries the same. So that can't explain
why one country does better than another, but it still affects the effectiveness
of translating our inputs into our output.

The Quality of Governance - | use governance broadly, to define the
direction a government is taking the country and the services the government
delivers both to businesses and to its its residents, and also the functioning of
civil society in holding the government accountable and providing much of
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the social fabric that helps a society work well.

The reality is that some countries are better governed than others. While
governance is a broader concept than just the workings of government,
mostly we need to focus on government. Government is the institution that
organizes our inputs in a sensible and hopefully optimal way to produce the
outputs. Government, for example, can regulate the use of land and to provide
security of tenure, so land can be used for productive purposes. Land
regulation can also be used with good purpose to protect the environment, or
sometimes with less noble purposes to protect private interests of particular
influential landowners who want to profit exceedingly from the land that they
own. The government can invest in innovations in technology or can promote
the adoption of technology that is sourced internationally, or it can make the
promotion of new technologies difficult. The government can invest in a
strong education system that results in a productive labour force. The
government can make strategic decisions about how their budget is managed,
about how their foreign currency is managed, all of which have substantial
impacts on the ability of a company or a business to use its inputs to produce
its outputs. Governance is absolutely critical.

The experience of shocks. This is where some countries can regularly cop it
worse than others. An environmental shock, natural disaster or a health shock
may be global but often it is localized to a particular country. It may be a
conflict or a geopolitical scenario which a country is faced with. All of those
things make it more difficult for some countries to leverage their inputs and
produce outputs.

When considering the economic health and resilience of a country, we cannot
neglect these X Factors, especially in the recovery phase of the economic
cycle. Why is it that some countries were able to recover better than others?
Part of it would be because of the quality of their governance and also their
effectiveness in coping with shocks. Those are the areas where we want to
focus our research in how to see improvements in effectiveness. The X Factor
really matters, and yet it is the most poorly understood aspect of how an
economy works, and the most difficult to achieve change.

Do we have cause for optimism? To some extent we can be optimistic
because land, labour, capital and technology are what we call stocks. Before
COVID, we had this much land, this much labour, this much technology and
this much capital sitting inside the country. Covid put a pause to many of the
activities we do, but it didn't take away our land, it didn't take away our labour
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except a very small fraction, it didn't take away our capital or our technology.
So when the economy reopens, we have just as much of those resources
because they are stocks. And therefore, assuming the X Factor is working for
us, we can reactivate them and the economy can rapidly recover. This is the
basic reason why business cycles tend to work - there is a stickiness in the
economy due to the presence of these slowly built up stocks of capital, human
capital, labour and other resources, other inputs to production, which do not
disappear quickly even in the worst of crises. That is the reason why we can
be optimistic that we can recover to the levels of GDP and of income that we
had before a crisis.

I would like to reflect briefly on the 2004 Indian Ocean Tsunami, which, as
you all well know, had a significant impact on Sri Lanka. The first time I
came to Sri Lanka was in early 2005 with an aid organisation to help them to
do an assessment as to what they might do to support recovery. And my
reflection as an outsider, with just a few visits through the course of 2005,
was two-fold. First, the damage was devastating, terrible destruction and
death in coastal communities, physical damage, loss of life and psychological
damage to many, which was very long lasting.

But alongside that terrible damage was amazingly rapid recovery. I
remember seeing the bridge that was built in Galle on the main highway,
literally only days after the original bridge was washed away, because it was
such a vital bridge to transport. And then, of course, a more permanent
structure was built later. Responses to disasters like that can be rapid, both
from government, from the international community and from communities
themselves. Aid poured in, government got moving. Things were restored
relatively quickly, given the scale of destruction. Of course, it was far from
perfect. There were many harmful impacts on particular communities, which
took a lot longer to recover, including for example the internally displaced
persons camps. The temporary housing became a lot more than just
temporary, as it took a long, long time for communities to be rebuilt and
relocated. People with disabilities found it even more and more difficult to
be mobile when you've got so much infrastructure destroyed. Some children
were unable to attend school for long periods of time because their schools
were used for other purposes. Women had to spend more time at home
cooking because they were working in many cases with temporary facilities
or damaged houses. There was significant impact on daily life, and
particularly on the marginalised.

Despite these many obstacles, recovery from even that traumatic event took
place with time. And the reason that that happens is partly because those
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land, labour and capital and technology stocks are still there. But also people
display remarkable resilience. We are inherently built to survive and survival
is what we revert to when we are faced with a crisis. I have the greatest
admiration for the way in which the people of Sri Lanka survived that crisis.

Of course, 2004-5 was very different crisis to the situation we have in 2022.
In 2022 the X factor for Sri Lanka is the very high levels of international debt
and the lack of foreign reserves. The servicing requirements of that debt are
unsustainable - that is not going to be easy to recover from. You can't just
wipe it out, and do the equivalent of rebuilding the bridge, as it were. It's
going to take time to bring those debts down.

The good news is, again, though, that this is not the first time this has
happened to countries. In the 1980s and 1990s, there was a recognition of a
large percentage of the national wealth of many countries of the world,
particularly poor countries of the world, who became known as the HIPC
countries, heavily indebted poor countries. And they had typically inherited
odious debts - called that because they were typically inherited from corrupt
political leaders who had borrowed money, made themselves wealthy, and
then disappeared off the scene.

That was the situation that dozens of countries found themselves in during
the eighties and nineties. In response, the global community rallied together.
The NGO movement campaigned. The World Bank and the IMF worked hard
to come up with solutions. Partner governments came up with cash and
together the international community started to help those HIPC countries to
recover, to bring down their debts. There was debt cancellation that took
place and countries began to get on their feet and to look forward to a more
hopeful future.

For the future of Sri Lanka, these X-Factor issues are going to have to be
tackled. They are not just about dealing with debt: they centre around
political leadership and stability and appropriately engaging with the external
support that's available. The problems that Sri Lanka faces right now are too
big to be solved internally. You do need the international community, but the
international community will only come to the party if it is demonstrated that
Sri Lanka is able and willing to tackle the problems internally in the best
interests of the country. Once that is there, then the international community
is likely to jump in to help.

The message of all of these anecdotal situations is that sometimes the best
response to a crisis is to be patient. To focus on strong use of our land, our
labour, our capital, and our technology, and to address our attention to the X
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Factor, the things that are causing those inputs to not translate well into a
productive society that helps everybody's well-being.

Policy Responses

What does that mean in practice for a policy response and also for research
activities that we need to do in a country that's facing a post-pandemic crisis?

Land: We need to continue to think about how we we utilize our land in the
best possible ways. Let's protect the land. Let's utilize it in a way that gives
us the best social and economic benefits. Bearing in mind we are facing
another crisis, a long term crisis of climate change in the decades ahead.
Without land, we can do very little. So we must think at a policy level about
protecting and making best use of our land. That is a long term one, but it is
vital to never drop off the agenda.

Labour: Let us continue to invest in a strong quality education system. Do
not get distracted with the crisis matters and neglect continuing to educate
our children. Rreflecting back on the Tsunami in 2004, local schools were
often used as a place of refuge for households who no longer had a home to
live in, at least in the first few weeks. This made it difficult for schooling to
be restarted. But miraculously, getting kids back in school was seen as a very
high priority. Communities, government and international agencies really
worked hard at that. They recognized the importance of education for the
long term, even though in the short term it might not feel the most urgent
thing to do. It is the best thing to invest in. Let's also invest in inclusive
labour, in women's economic empowerment and providing employment
opportunities for people with disabilities. These are long term things that
don't go away in the midst of a crisis.

Capital: In a time of crisis, companies often cut corners when it comes to
investing in capital expenditure, and countries sometimes neglect the
investment in strategic resources that help economies to thrive. And here is a
time when we can use a crisis like this as an opportunity to think differently
about how we use capital. For example, it is time to emphasise the importance
of digital resources. Let's use this as a time to strengthen our digital network,
our access to international information, our access to the means of
communicating and doing business, which is online as much as possible,
learning what we have from the pandemic about the efficiency that delivers
to us.

It is vital to keep working on those land, labour, capital and technology
dimensions so that they remain strong and continue to become stronger.
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On the X Factor side:

Governance: Whatever position we have in society, we need to contribute
to challenge the government and broader the society to improve governance,
which will equip us with the X Factor to make the best use of our inputs. We
can work on quality of governance and on a civil society that holds our
government accountable. This has to be the biggest factor. Government is
how a group of people living in a country organise themselves: without good
government we will not have a good society. Sometimes and amazing amount
of good happens in a society despite the government, and that is inspirational
when it takes place. But without improvements in governance, then those
things will not be able to have the nationwide impact that they need to.

Global Economic Conditions: we cannot control global economic
conditions. We can be ready in times of strength to protect ourselves better
against their impacts. And that is the lesson we must learn about resilience
and risk at a national level.

Shocks: Countries need to be better prepared to absorb shocks -
environmental shocks, health shocks, geopolitical shocks. Individuals have
been taught that we take insurance, we protect our properties in different
ways, but countries have often neglected that in the hope that it would all
solve itself and it doesn't.

Concluding Remarks

I'd like to conclude with a quotation from a former Monash PhD student
whom I helped supervise. She is well known in Sri Lanka for her work on in
the labour market, and particularly on women's economic empowerment:
Ramani Gunatilaka.

“Even though the world has moved forward considerably in terms of
ensuring gender equality in the workforce through laws and policies, Sri
Lanka is yet to improve and update its labour laws, most of which are
archaic. Due to the unavailability or the lack of laws that match today’s
society, females are greatly inconvenienced, and it is hindering them from
achieving their full potential and contributing to the country’s economy and
strengthening their own and their households’ economies.”

Advocata 8/3/2022

I wonder whether her comments here, again relate to governance. Sri Lanka
ranks 178 out of 186 countries when it comes to representation of women in
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parliament. 5.7% of the parliamentarians in Sri Lanka are women. And Sri
Lanka lives with what Ramani describes as archaic labour laws when it
comes to women. As a result, we are drastically underutilizing this amazing
potential input into productive labour, particularly women's labour. You can
see how these all tie together: improvement in representation of women in
society and in the political system will strengthen their influence and will
cause better governance, which translates to better economic participation,
and a more prosperous society for all.

I use this comment and issue as a local example of giving voice to those who
challenge us to break down the barriers and open up opportunities for people
who are so often excluded economically, socially and politically. Herein lies
the heart of the challenge we face at every level, from the personal to the
national to the global.

Thank you.
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Keynote Speech
19" ICBM, 08 December 2022

Technological Innovation, the Fourth Industrial Revolution and
its Impact on the Changing World of Work

Professor Pi-Shen Seet,

Professor of Entrepreneurship and Innovation, School of Business and Law,
Edith Cowan University (ECU), Australia

Thank you for the kind invitation to address this prestigious conference
organised by the University of Sri Jayewardenepura in Sri Lanka on this
important topic. Speaking of which, it is because of this highly disruptive
innovation that is facilitated by high-speed Internet, namely the virtual
platform Zoom that is allowing me to join you ‘live’ from Edith Cowan
University, Perth, Western Australia. Platforms like Zoom and MS Teams
and WebEx have changed the way we work in the last 3 years especially
during the COVID19 pandemic. However, there are many other emerging
technologies that are going to be making just as significant an impact in the
near future.

In my speech, I will be covering the background for this phenomenon called
the Fourth Industrial Revolution and showing what some of the research has
been conducted on it and how this is already impacting Sri Lanka. I will also
be presenting some of the research that me and a team of researchers in
Australia have conducted and what Sri Lanka can learn from it.

I will start by providing an overview of the changing world of work by taking
a broad perspective on the trends occurring in technology, in the Australian
economy, labour market, and demographic and social factors relevant to my
presentation.

We’ve all read the headlines about robots taking our jobs and heard about job
cuts because of automation and changing consumer behaviour. And we’ve
all heard about businesses moving production offshore and the decline of
manufacturing.

The research is largely driven by research done in the last 10 years by Cark
Frey and Michael Osborne from the University of Oxford. If you have the
opportunity, you can enter your job into the website and see if it is susceptible
to automation. The websites use an algorithm based on to calculate how
likely jobs can be automated, by implementing a novel methodology to
estimate the probability of computerisation for 702 detailed occupations in
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the US labour market. So whether it is entirely relevant to Sri Lanka may be
debatable. But if you think that some jobs are similar regardless of the
country that you are in, for example, an accountant in the US or Australia is
likely to be doing the same tasks of auditing, financial management and
control as they would be in Sri Lanka, then some of the results may be quite
relevant.

However, technology innovation and change has been happening for some
time. A growing global technology innovation engine continues to create
rapid widespread disruption across enterprise and consumer markets. This is
essential for sustained economic development as researchers like Drucker
and Schumpeter have noted over the years as this will lead to productivity
gains, cost efficiencies and increased customer value. However, quicker
innovation cycles have also led to changes in work and employment, which
this research is concerned with. Some of these emerging technologies have
significant multiplier effects due to technologies interacting with each other
and can lead to major disruptions. One such example is Nokia, the Finnish
mobile phone company, that at its peak in the early 2000s, was employing
55,000 people and dominated the mobile phone sector. However, their
slowness in capitalizing on smartphone and mobile internet technology has
seen them losing significant market share and laying off about half of their
workforce.

The global consulting firm, McKinsey has identified 12 disruptive
technology categories. Mobile internet is one of them, but there are 11 others
which are predicted to cause as much, if not more disruption to industries
over the next 10-20 years. Some are already having an impact in Australia
like energy storage — for example, Elon Musk’s giant battery in South
Australia. Working together, these technologies will result in a 4th Industrial
Revolution.

To understand why it has been called an industrial revolution, we need to go
back further in time.

* The First Industrial Revolution took place from the 18th to 19th
centuries in Europe and America. It was a period when mostly
agrarian, rural societies became industrial and urban. The iron and
textile industries, along with the development of the steam engine,
played central roles in the Industrial Revolution.

* The Second Industrial Revolution took place between 1870 and
1914, just before World War 1. It was a period of growth for pre-
existing industries and expansion of new ones, such as steel, oil and
electricity, and used electric power to create mass production. Major
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technological advances during this period included the telephone,
light bulb, phonograph and the internal combustion engine.

*  The Third Industrial Revolution, or the Digital Revolution, refers to
the advancement of technology from analog -electronic and
mechanical devices to the digital technology available today. The era
started during the 1980s and is ongoing. Advancements during the
Third Industrial Revolution include the personal computer, the
internet, and mobile phone technology.

A little over 100 years ago, agriculture was Australia’s largest employer,
before the mechanisation of manufacturing and mass production took
over. More recently, the advent of computers and the internet have
changed the way work is done. Other changes, such as trade liberalisation
and globalisation, have also transformed Australian workplaces.

*  And finally, the phrase 'Fourth industrial revolution' was first used in
2016, by World Economic Forum.

The difference now, however, is the combination of significant changes
occurring simultaneously which are amplifying one another. The result is
faster, bigger and exponential shifts, vastly different from those previously
experienced. These impending changes, sometimes called the ‘Fourth
Industrial Revolution’, offer great promise for both future prosperity and job
creation, as well as major challenges for people, corporations, societies and
governments planning for and negotiating fundamental changes in the way
we work and live and consequently skills and training required.

Technological advancements brought about by declining costs of technology
and increasing capabilities and computational power are having a profound
impact. The explosion in data volumes and rapid advances in automation and
artificial intelligence, are producing robotic devices and other computational
systems that can perform numerous tasks more quickly, more safely and more
efficiently than humans (Hajkowicz et al, 2016). In the past, technologies
affected manual jobs rather than knowledge-based jobs. Now, the level of
routine in tasks determines a jobs vulnerability. Codifiable, conceptual jobs
on the highly skilled end of the skill distribution as well as manual jobs at the
bottom end of the skill distribution are vulnerable. The growth in
technological advances is reshaping the labour market, workforce and jobs.
It has also empowered consumers (think Trip Advisor).

A quick exercise for those of you who were old enough to watch movies in
2000. What was the most watched movie of 2000?

The slide shows the answer and it may surprise you.

19" International Conference on Business Management XXX1V



So, the question is, why did I show this video clip? How did this movie/ video
disrupt skills, learning, and work in the entertainment industry and beyond?

But it is not just technological innovation that is driving such changes.
Australia has experienced nearly 27 consecutive years of economic growth,
an enviable record. In this time, the economy has undergone changes which
are reflected in the composition of the labour market. More of us are working
today compared with 30 years ago, as measured by increasing participation
in the paid labour force. This has been driven mainly by women; female
participation has increased dramatically from around 40% to 60% in the last
30 years, with most in part-time work. Since the 1970s, male labour force
participation has fallen from 80% to 70%. And part-time work has become
more common in Australia. According to ABS data (ABS 2017), part-time
employment now accounts for nearly a third of all jobs and about 68% of
employed people in Australia work for small to medium size employers.

In Australia, the 4™ Industrial Revolution is normally referred to as Digital
Disruption, as most of the technologies involved are digitally enabled. There
have been a number of studies showing the impact of these technologies and
some of the worst case scenarios see up to 40 percent of jobs being
threatened, as highlighted in the Productivity Commission report in 2016.
However, a study by the Australian Industrial Transformation Institute found
given the large amount of service sector jobs in Australia, only about 9% of
jobs will be automated. In examining how will automation change the way
we do our jobs, which is at the heart of The Automation Advantage recently
released by the Australian firm AlphaBeta. By analysing 20 billion work
hours each year, it finds over the past 15 years alone, Australians have
reduced the amount of time spent on physical and routine tasks by 2 hours a
week. Most of that change hasn’t come from the loss of physical or routine
jobs. Rather, it has come from workers switching to different tasks within the
same jobs, as machines take on an increasing amount of the repetitive, routine
work. The study also forecasts Australians will spend on average 2 hours per
week more on interpersonal, creative and synthesis tasks and less time on
routine and manual tasks.

What about Sri Lanka? The Sri Lankan government has also identified the
need to upskill future workers. But the private sector is not waiting for the
government and there are a number of companies who are now investing in
these new industry 4.0 technologies or equipping their employees to be ready
for these technological disruptions.

This slide summarises the drivers and impact of the 4™ Industrial Revolution.
Not all the drivers are technology related — some are socio-demographic ones.
The Changing Nature of Work is more significant than the Changes to
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Technology. Most significantly, at the bottom left, and of relevance to the
VET sector, there is significant concern in industry about skills and re-
skilling which dominates the other solutions. As for short, medium or longer
term effects, in terms of impact of work — as you can see, many respondents
are saying that this is already impacting them. For example, our research has
found that employers report difficulties in finding public and/or private
providers with the capacity to provide education and training in specific
disruptive technologies.

On the internet and social media age, there also appears to be a growing gap
between perceptions and reality. For example, most researchers including
prominent Nobel prize winners have found that technology contributes about
3 times as much to job changes than globalisation, which is the core economic
principle of Trump’s “Make America Great Again” campaign.

Increasingly, there is also consensus that it is not just the technology that will
disrupt things but also the business models. Just like the internet disrupted
the airline industry about 20 years ago by allowing budget airlines to operate
through customers booking directly, today, we are seeing mobile phone apps
facilitating peer-to-peer business models like Uber and Airbnb disrupting the
taxi and hotel industry. But as you can see, there is a lack of consensus about
the impact of the Fourth Industrial revolution with many seeing it as an
opportunity but some seeing it as a threat. In many ways, unlike typical
consumers and employees, who are generally positive about this, as research
by Citibank has shown, while researchers are more techno-pessimists but the
general picture is that there is significant lack of consensus. And this is also
something that bugs the industry and employers.

If we just take the example of consensus in the implementation of these new
technologies in the area of work, there is significant lack of consensus e.g.
Gig Economy or Sharing Economy platforms. As you can see, academics are
generally pessimists. Curtin Uni, Griffith Uni and University of South
Australia researchers have been debating about the insecurity level of
Australian jobs. However, some like the University of Queensland research
has found that there are more positives than negatives.

It was because of this lack of consensus that a group of researchers led by me
received competitive research funding about 6 years ago. It involved a
research team of 4 researchers

*  Myself as the Lead Chief Investigator at the School of Business and
Law, Edith Cowan University

* Dr Janice Jones, Senior Lecturer at Flinders Business School,
Flinders University
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Professor John Spoehr and Dr Ann-Louise Hoardacre from the
Australian Industrial Transformation Institute, Flinders University

Our research was concerned with the question of understanding the
relationship between these disruptive technologies and skill development
needs in the VET sector, mainly from the perspective of the industry —
whether they be technology users or technology innovators. There were 4
related research objectives that we wanted to understand:

The nature of the relationship between disruptive technologies and
the demand for skills.

The balance between specialist skills and generic skills.
Whether there was consensus in the industry

And what were the barriers to VET students and graduates acquiring
these skills in the next 5-10 years.

We adopted a qualitative methodology for the research

We interviewed 23 CEOs and CTOs from 2 industries that were
predicted to be significantly affected by disruptive technologies —
Advanced manufacturing and IT

Then based on the findings of the industry interviews, we
interviewed 18 key VET sector stakeholders

We also developed 2 case studies, a power technology firm,
REDARD and Swinburne Uni’s Factory of the Future testlab.

The main findings of the research are highlighted on the slide.

Reduced need for some jobs but main issue = changing the
nature of existing jobs and in doing so has expanding the range of
tasks, such as problem-solving and collaboration, creating the need
for additional skills and knowledge.

While larger firms implement in-house training to help fill gaps,
including those that exist in VET courses, smaller firms tend to hire
workers with the required skill set.

Specialist technology-related skills are important from a range of
engineering disciplines, as well as software development and
computer programming
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* Importance of generic non-technical skills and competencies to
include team working, creativity and problem-solving to explore and
deploy technologies effectively in workplaces.

* Probably most importantly in our research, Consensus among
technology innovators and employers on the need to enhance skill
development for disruptive technology. But when considering
specific technologies, there is substantial uncertainty about the
skills needed and how the training should be delivered.

* Some employers reported difficulties in finding public and/or
private providers with the capacity to provide education and
training in specific disruptive technologies.

The first case study comes from industry. REDARC Electronics was founded
in August of 1979 by electronics engineer, Robin (Bob) William Mackie in
South Australia. Bob started the business by designing and manufacturing
vehicle ignition systems and voltage converters. In fact, the name REDARC
is believed to have come from the spark developed in the first ignition system
having a “red arc”. In 1997, Anthony and Michele Kittel along with
Michele’s Father, Denis Brion purchased the business following the
premature death of its founder. REDARC has grown from these humble
beginnings to become a world-class, advanced electronics manufacturer,
servicing both domestic and international markets. In 1997 they were
operating out of a tin shed in Lonsdale, South Australia. At the time, they
only had 8 employees. Today REDARC Electronics operates in a state-of-
the-art advanced manufacturing facility, employing 190 people across 2
locations of which 40 are full time engineers. In terms of the future strategy,
it has looked at its need to develop a workforce skilled in computer systems,
electronics, mechanical/mechatronics, materials skills and chemical
engineering. However, given the lack of Industry 4.0 training available in
Australia and specifically, in South Australia, they have taken the initiative
to prepare employees to become Industry 4.0-ready by:

* Engaging one of the German-based Fraunhofer Institutes to run
dedicated sessions on Industry 4.0 capability-building,

* Sending staff to conferences and engineers to Japan to study lean
manufacturing and Industry 4.0-compatible machine lines.

CEO Anthony Kittel says that the cyber-physical nature of Industry 4.0
means that there is a need to develop the application of an overarching
Industry 4.0 lens across the core competencies. And a need for “some sort of
intensive fast track program for the people that deliver these courses so that
they are actually brought up to speed with what’s happening”
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In the state of Victoria, they are doing things differently. In Melbourne, there
is a partnership between Swinburne University, the employers Ai Group,
Siemens and the Victorian government. They have set up a factory of the
future testlab or what they call an advanced manufacturing and design centre.
It is a key platform for developing and teaching Industry 4.0 technologies in
a state-of-the-art facility providing strong links across the higher education,
research, vocational training and manufacturing sectors. They have recently
completed the first cohort whereby their students complete a diploma in
Applied technologies and underwent training and apprenticeships in cutting-
edge manufacturing technologies, including 3D metal printing, machine
vision and virtual reality applications before moving on to complete an
engineering degree. These were skills considered by the stakeholders as
necessary to enable graduates to respond to disruptive technologies in all
industries.

So what can Sri Lanka learn from this research?

* Firstly, one of the effects of disruptive technologies is the likelihood
that a range of routine, and, increasingly, some complex tasks, will
be subject to automation. While this is likely to change the nature of
existing jobs, it is also likely to profoundly impact on the demand for
skills and qualifications over time, requiring some offerings to be
modified, some abandoned but others created.

* Secondly, in terms of Industry 4.0, most of the research has been
done in Europe, notably in Germany. The sociologist, Hirsch-
Kriensen has predicted that besides the automation or technology-
centred scenario, there are 2 other possible scenarios where
technology can have an impact but in a different way and focus
others besides the technology-centred/ automation scenario.

o The Hybrid scenario where monitoring and control tasks are
performed via cooperative and interactive technologies,
networked objects and people. Under this scenario, the
distribution of tasks between employees and machines is based
on the relative strengths and weaknesses of workers vis-a-vis
machines. Employees will however face increased demand to be
highly flexible.

o And the Specialization scenario where people use systems, and
cyber-physical systems are used as a tool to aid decision-making.
Thus, the dominant role of qualified workers remains.

* Thirdly, to cope with the changes introduced by disruptive
technologies, the VET sector and employers need to work together
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to support the continual updating and upgrading of the skills of VET
graduates after they have qualified and entered the workforce, by
developing systems that support lifelong learning.

Fourthly, there is a need to develop cross-industry units, skill sets
and qualifications, and their adoption across multiple industries
should be applauded and extended.

To illustrate the point for greater collaboration between research, government
and industry sectors, I would like to highlight a case study from ECU’s
perspective. This concerns a start-up Juggler that we have been doing
research with.

It had a sharing economy platform for the gig economy helping
mothers and we helped it conduct research into whether this could
help employability of mothers.

The research findings helped Jugglr to pivot focussing more on B2C
business model and secure further funding and support e.g.
Joondalup Innovation Fund and the Australian Government Landing
Pad in Silicon Valley.

We are now conducting further research with the City of Wanneroo
on waste and recycling innovation.

In conclusion, thank you for the opportunity to share some of my research at
this conference. If any of you would like to collaborate further or understand
various aspects of how changing technology and societal trends are affecting
work, the links to some of our research and my contact email is provided in
the slide.
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Analysis of Private Student Accommodation and Rental
Values in Public Universities: Case Study in University
of Sri Jayewardenepura

N. Randeniya'”, K.G.P.K. Weerakoon?, and U. Jayampath®
"rnilandeniya@gmail.com
*kgpk@sjp.ac.lk
*udithajayampath@gmail.com
ABSTRACT

Every student has a basic right to an education. Students relocate to other parts of
the nation or even abroad for educational purposes. The bulk of students relocate
from rural to urban areas to pursue higher education. In Sri Lanka, the gross
enrolment rate for higher education is 19.8%. Higher education enrolment is
increasing year after year, and Sri Lankan universities are unable to offer on-campus
housing for them. As a result, there is a need for private student housing, which is
mostly driven by students, and private housing providers are providing this demand
in the current market. The majority of students that enroll at Sri Jayewardenepura
Institution come from rural locations, most of which are more than 30 kilometers
away, making daily travel to the university from their homes impracticable.
Approximately 60% of undergraduate students at the University of Sri
Jayewardenepura do not have access to the university's dormitory facilities As a
result, student housing has become a basic requirement for undergraduates to
complete their higher education. However, a considerable majority of students
(60%) do not obtain university student accommodation amenities (hostel facilities),
as provision is becoming restricted with the rising number of undergraduates each
year. As a result, students are required to locate private housing near the institution,
vet about 90% of undergraduates confront several challenges while selecting private
housing in a short period of time. Because most students are unfamiliar with the
region, it would be extremely beneficial if the institution could give adequate
suggestions for selecting private housing. Through the research itself, a
comprehensive statistical framework for analyzing private student accommodations
in public universities with rental value variation estimations is established. There
are two key influencing factors for private student accommodations: level of
convenience in Accommodation (0.929** Correlation/ R2 0.855) and level of
convenience in Accommodation (0.919** Correlation/ R2 0.844). In addition, the
level of Services (0.870** Correlation/ R2 0.805) indicated a high Relationship,
whereas the level of Utility in Accommodation indicated a moderate Relationship.

Keywords - Private Student Accommodation, Rental values, Student Facilities



INTRODUCTION

Students everywhere have a fundamental entitlement to an education.
Students move to various locations within the country or even overseas for
educational purposes. The majority of students move from rural to urban
regions primarily to seek higher education. Considering 170 million
additional students since 1990, the gross enrolment rate in higher education
is predicted to be 160% globally (Sharma, 2012). However, the gross
enrolment rate for higher education in Sri Lanka is shown as 19.8%. The
average yearly growth rate has increased from 11.1% in 1970 to 19.8% in
2015 (Knoema Corporation (US), n.d.). Governments in many developing
nations now have to accommodate university students, which is a huge
burden for many. This seems to be caused by an increase in the rate of higher
education enrolment. Therefore, a need for private student housing has
emerged, driven mostly by students, and private housing providers are
meeting this demand in the present market.

About 60% of the University of Sri Jayewardenepura's undergraduate
students do not have access to the university's hostel facilities (student
council — 2020). As a consequence, there is now an opportunity for private
housing businesses to provide student accommodation. The responsible
parties should take a few things into account when it comes to private
accommodation options, nevertheless. There are laws and regulations for
university hostel accommodations, but there is no legislation passed by the
parliament to manage or regulate student private housing. As a result, the
majority of lodging accommodate client needs for private lodging. Those
students who are not eligible for university housing must obtain private
housing. When choosing private housing for students, they consider a variety
of factors, including location, accessibility to the institution, rental costs,
safety and security, amenities, quality, and independence (RealEstateRama,
2020). To provide a useful tool to help students identify appropriate housing,
this study will examine the private accommodations that are currently
available.

The majority of students who enter the university of Sri Jayewardenepura are
from rural areas, mostly beyond 30 kilometers, which makes daily travel to
the university from their residences impractical. = Hence, student
accommodation has become a basic need for undergraduates to accomplish
their higher education. However, among the undergraduates, a large
proportion (60%) do not receive university student accommodation facilities
(hostel facilities) as the supply is becoming limited with the increasing
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number of undergraduates yearly. Therefore, students are compelled to find
private accommodation around the university, but about 90% of
undergraduates face numerous problems when choosing private
accommodation in a short time (KII findings, 2022) Since most students are
not very familiar with the area, if the university can provide proper guidelines
about choosing private accommodation, it will be very useful for students.

Research Problem

Existing private student accommodations are not registered in the university
and accommodation is provided without proper standards. Hence, students
are not guaranteed good security and the basic infrastructure required. The
university authorities are unaware of the facilities of those private boarding
houses, and the private accommodation providers have no recommendations
given by the university as well. Those factors may affect student security and
education. There are no proper guidelines or databases to identify private
student accommodations for anyone. Everyone must visit the
accommodations in person and check them when choosing an
accommodation. It has become a major problem for both undergraduates and
property owners. This is real research gap focused on following research
questions. Apart from that, this particular research is more aimed to identify
the influence key factors for Private student accommodation.

What are the different types of student accommodations located surrounding
the University?

Is it appropriate facilities available in the student accommodation located
surrounding the University?

What is the relationship between Status of student accommodation and rental
value?

Research Objectives

the main objective of this research is to identify relationship between the
facilities and rental values of private student accommodation surrounding of
the university of Sri Jayewardenepura. For achieve this main objective
following specific objectives were developed.

To identify type of private student accommodation in the surrounding area of
the university?

Analysis of the facilities of student accommodation located surrounding the
University

To analyze the relationship between rental value and Status of the student
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accommodation located surrounding the University.

LITERITURE REVIEW

Education is the primary means of increasing knowledge and typically
achieving certain objectives. Education is a lifetime experience that aids in
the growth of the individual on the inside (Anon, 2013). University housing
should be made available to the majority of students since it is a basic
requirement. Most students who pursue higher education often come from
diverse rural areas. The government is the main provider of dorm space for
higher education institutions in underdeveloped countries. A facility that has
been made available to students whose homes are far from their educational
institution is known as student housing, sometimes referred to as a student
hostel or housing (Chiguvi & Ndoma, 2018).

Universities are frequently found in nearby cities. Metropolitan locations
have fewer open spaces than rural places. The housing market eventually
attracts private providers to fill the hole by providing students with private
homes due to a lack of resources. Private housing for students most often
includes landlords who live in the same home as a portion that is rented out.
The students can often share the room with others, depending on its size.
Many universities place a strong emphasis on providing impressive resources
to attract students, particularly those from outside the city and overseas
students who should consider the availability of suitable and affordable
accommodation. College funding has been reduced recently, and large
infrastructure projects like housing may compete for the remaining
discretionary funds (Clement, 2003).

Most college freshmen are between the ages of 19 and 20. The majority of
them have never lived away from home or been in a hostel. Thus, by spending
a significant amount of time away from home, young pupils may learn a lot
about life. They may pick up skills such as how to manage their daily duties,
live independently, collaborate and work with roommates, share bathrooms
and kitchens, etc (Ghani & Suleiman, 2016). Additionally, Garg, et al. (2014)
pointed out that relocating away from their families to seek higher education
has had a major influence on students' personalities and psychological well-
being. Days of classwork may be missed by students while they hunt for
suitable student accommodation. In addition, students often miss class,
assignments, and practices, which might occasionally affect their grades
(Chiguvi & Ndoma, 2018). Furthermore, substandard student housing may
lead to arguments between housemates. Students must be able to adapt to any
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type of private student housing to ensure the comfort of property owners.
There are times when a student's only criteria are to share a room with two
or more other students and have a furnished room (Rugg, et al., 2010). Only
a small portion of students can and desire to live alone at the moment. Private
homes for students solely aren't generally constructed with that objective in
mind. They are first constructed as family homes before being converted into
student housing. Thus, the facilities required for students' educational
activities are inadequate and of poor quality (Ghani & Suleiman, 2016). The
bulk of private accommodations falls well below the minimal minimum
norms, which supports the aforementioned statement about their poor quality.
If the university maintains many boarding houses and its caliber as a database
with locations, students may easily find boarding homes.

In Sri Lanka, giving university students lodging is a necessary condition for
their capacity to learn (University Grant Commission, 2004). But there isn't
enough accommodation for all of the university students who are enrolling
every year. The University Grants Commission has proposed several factors
to identify students who would essentially be provided hostel residence due
to the limited supply of university housing, including academic year, distance
from home, and parental income. The following table describes the
University of Sri Jayewardenepura's student housing.

Table 1: Hostel Facilities of the University of Sri Jayewardenepura

Hostel facilities of the University of Sri Jayewardenepura

Faculty No: of undergraduates No: of undergraduates who
in the university are eligible to get hostel
facility
girls boys girls Boys
Management Studies & 3019 1776 1229 343
Commerce
Humanities and Social Science 2786 659 1853 322
Applied Science 1402 870 200 110
Engineering Faculty 123 359 48 167
Technology Faculty 388 549 188 357
Medical Science 493 303 109 125
Paramedical Science 210 55 124 44
Total 8421 4571 3751 1468

Source: student council — 2020
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The University of Sri Jayewardenepura has (8421 + 4571) 12,992
undergraduate students enrolled in its degree programs, according to the
table. Only (3751 + 1468) 5,219 freshmen are selected for university
residence, though. 40% of the student population, or the remaining 60%,
must find private housing. This fraction includes undergraduates who
commute from their homes and reside in private housing.

Students who are not chosen for university housing must find a private
apartment to live in throughout their undergraduate studies. Most university
students in Sri Lanka do not have the necessary resources to find affordable,
high-quality private housing. As a result, the institution needs to find and add
private lodgings to its database (student council — 2020). For this, it is
planned that GIS, a system based on maps, will be used. It is a capable tool
for geographical analysis that can input, store, process, and produce spatial
data. Several scholars have used GIS to find more acceptable residential
accommodation.

The Review of Factors Influencing Rental Values

Rental values are influenced by several factors in the majority of markets.
These include infrastructure, government taxation, supply and demand,
interest rates, inflation, and affordability (Ghani & Suleiman, 2016) (2014)
Jeremy & Wu Assets for businesses are frequently ones that may be rented
out. These include residential residences as well as structures like offices,
retail businesses, and industries that may be very profitable for investors and
landlords in Nigeria. "Housing is vital because everyone needs a place to live
with amenities and a place to live for shelter," says the lecture note for
macroeconomics (2012). In contrast, most households in developed nations
purchase more than they truly require, and as a result of this level of
consumption, housing is frequently viewed as a luxury good
(RealEstateRama, 2020). The majority of countries consider owning real
estate to be an investment. So, housing might be good to buy and investment.
Even if some households opt to rent from public (social) landlords, this is a
practice that is becoming less common worldwide. The following are the
main factors that influence rental values, according to Jack Harvey's book
Urban Land Economics: Harper (1996)
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Table 2: Urban Land Economics of Jack Harvey the Main Factors Influencing
Rental Values

. Independent .
Determinants Dependent Variable
Variables
o Size of the bed room/Floor area per person
o Number of bed rooms Physical attributes of the
o Age of the building building
o Quality of construction
o Distance to bus route
o Distance to Wijerama Junction Locational factors Rental Value of residential
o Distance to University of Sri Jayewardenepura property
o Availability of electricity
o Availability of water
Amenities services and
o Neighbouhood characteristics
other factors
o Characteristics of tenants
o Practices of comparisons

Source - Jack Harvey's book Urban Land Economics: Harper (1996)

Jack Harvey claims that the physical attributes of the buildings, their location
and orientation, as well as their amenities, services, and other features, are
the main factors influencing the dependent variable of rental value. In their
essay Key factors affecting the rent of buildings: a case study on Taipei,
Hsing and Perng also noticed the following table of variables (Hsiung &
Perng, 2019). Hsing and Perng have identified five crucial factors that affect
building rent. At level 2, there are indicators for each scale element. 25
important symptoms have been highlighted.
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Table 1: Hsing and Perng, Key Factors Affecting the Rent of Buildings:
Case Study in Taipei

Goal Level 1 Level 2

1 Ceiling height
2 Seismic damper
Building facilities 3 High-grade building materials
4.  Independent air conditioning
5 Backup power supply
Main business district

Geographical location Restaurant selection

6.
7. Shopping district
8
9. Zoning
10. Recreational space
11. Public facilities
12.  Business facilities
Key factors affecting  Nearby facilities 13.  Two power stations supply
office building rent 14. Healthcare resources
15.  Accommodation selection
16. Proximity to Taipei Mass Rapid Transit
(MRT) stations
. . 17. Proximity to highway interchanges
Transportation convenience 18, Parkine space
g sp
19.  Public transportation
20. Road connection to major networks

21. Renowned landmark

22. Green building and smart building[10]
Image 23. Friendly neighbors

24. Social image

25. Adequate property management

Source - Key factors affecting the rent of buildings: a case study on Taipei, Hsing
and Perng

CONCEPTUAL FRAMEWORK

This conceptual framework is divided into three parts: one with four
independent variables, one with seventeen independent indicator
measurements, and the last one with a dependent variable of the rental value
of private student accommodation.

The independent variables are the level of status and characteristics described
by the many literature reviews (in table 5) and it elaborate that the sensitivity
or variability of the dependent variable. In the first phase, the independent
variable varies with the variation of Measurement of Independent Indicators,
which has a direct impact on the variation of the dependent variable of Rental
value of Private Student Accommodation in the case study of the University
of Sri Jayewardenepura.
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Table 4: Conceptual Framework

Independent Variable Independent Indicators Depended Variable

1. Availability Fumiture beds
1. Thelevel of Ut.ility in 2. Availability tables
Accommodation

3. Availability chairs

4. Availability rack
5. Availability CCTV.
6. Availability Gatekeeper

2. The level of security in

Accommodation 7. Availability fire rescue

8. Availability boundary wall
9. Availability Gate -

10. Electricity Supply

Rental value of Private
student Accommodation

11. Water Supply
12. Availability Wifi

3. The level of Services ——

13. Availability_Cleaninginside

14.Within Walking distance

Measurementof Independent Indicators

15. Within travelling distance
16. Safety of Road

17. Sense of enclosing and enclosing

4.The level of convenient  f—s

Selected Factors which influence Private accommodation in USJ

A statistical model was created using around 17 measures, or indicators,
according to earlier research that was done along with a variety of literature.
The selection process of the most appropriate and effective parameters to be
employed took into account the following criteria and variables, including
frequency of use, convertibility for quantitative analysis, applicability for
statistical models, availability of data, and problematic data.

Table 5: Selected Factors which Influence the Private Accommodation in UOJ

Parameter N Measures Calculation/Equation/ Study and
0 Measurement/ Method of supporting
Presentation literature

The level of 1 Availability Availability (Physically Marcus, 2010;
Utility in Furniture Appearance) Sayyar &
Accommodation beds Marcus, 2013

2 Availability Availability  (Physically
tables Appearance)

3 Auvailability Availability (Physically Harvey, 1996)

chairs Appearance)
4 Availability Availability (Physically (Hsiung &
rack Appearance) Perng, 19
The level of 5 Availability Availability (Physically Harvey, 1996)
security in CCTV Appearance)
A dati
ccommodation Availability  Availability  (Physically (Hsiung &
Gatekeeper Appearance) Perng, 2019).
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7 Availability
fire rescue

Availability (Physically
Appearance)

Harvey, 1996)

8  Availability
boundary
wall

Availability (Physically
Appearance)

Harvey, 1996)

9  Auvailability

Availability (Physically

Marcus, 2010;

Gate Appearance) Sayyar and
Marcus, 2013
The level of 1 Electricity Availability (Method of (Hsiung &
Services 0 Supply providing like Free, Added Perng, 2019).
to Rent)
1 Water Supply  Availability (Method of (Hsiung &
1 providing like Free, Added Perng, 2019).
to Rent)
1 Availability Availability (Method of (Hsiung &
2 Wifi providing like Free, Added Perng, 2019).

to Rent)

1 Availability

Availability (Method of

Marcus, 2010;

3 Cleaning providing like Free, Added Sayyar &
inside to Rent) Marcus, 2013
The level of 1 Within within 500 m buffer zone Harvey, 1996)
convenient 4 Walking
distance
Within within a 2km buffer zone Marcus, 2010;
5 travelling Sayyar &
distance Marcus, 2013
1 Safety of personal preference - Likert  (Hsiung &
6 Road Scale Perng, 19
1 Sense of personal preference - Likert (Hsiung &
7 enclosing and Scale Perng, 2019).
enclosing

Source — Compiled by Author

Parameter Selection Process

The procedure for choosing the study's parameters and measurements is
depicted in the flowchart below. The parameters are determined based on

four major study criteria: frequency of data usage, convertibility for
quantitative analysis, applicability for statistical models and data availability,

and data questionability. The primary goal of this critique is to figure out the

appropriate parameters for study.
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With reference to the preceding paragraph, four major study criteria have
been identified as the four parameters that determine the status of rental value
for private student accommodation in public universities. These selected
parameters are the level of security in private student accommodation, the
level of utility in private student accommodation, the level of services in
private student accommodation, and the level of convenience in private
student accommodation. In addition, to indicate those selected parameters,
the research itself identified the 17 measurements (Indicators).

Figure 1: Parameter Selection Process

Collection of parameters based on Literature review

Application of study criteria

Frequently usage. Frequently usage.
Convertibility for quantitative analysis.
Applicability for Statistical Model.
Data availability and questionable

Selected Parameters (4 Parameters)
The level of security in Accommodation
The level of Utility in Accommodation
The level of Services
The level of convenient

Source — Compiled by Author

The Research Process

Suggested Research Process has three main phases that correspond to the
study's necessity for an investigation of private student Accommodation
utilizing a framework with the cooperation of statistical methods. To get a
general overview, the observation and data-collecting technique's first phase
was completed. The next step was to choose the best statistical approach to
analyze the data that was gathered. Investigating and Analyzing Data Using
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a Statistical Method is the Third and Last Step.

Figure 2: Proposed Conceptual Framework

Step 01 — Data Input
Observation, Data collection and Data Preparation.

Primary Data Secondary Data

Convert into Statistical
Measurements

i Convert into Statistical Convert into Statistical
H Measurements i Measurements
L

Convert into Statistical
Measurements

Combine all Secondary data into
data base

Combine all Primary data
into data base

- SO
| Preparation of Data Base for Statistical
1 Analysis

Step 02 — Data Process and Investigation
Identify the proper Statistical Method to Investigate of Private Student Accommodation

Literature Review

Statistical Models selection
Process

Parameter Selection Process

Step 03 — Data Output and Investigation Summarization
Investigate and Analyze a Data with identified Statistical Method.

Selected Parameters
1. The level urity Primary Data Ana
2. The level of U
3. The leve Factor Investigation Model
4. The level of cony " Correlational & Regression Mod

gl |

.

Source — Compiled by Researcher

19" International Conference on Business Management 12



DATA AND METHOD

The research design consists of 3 key stages. Each stage has been discussed
in the following sections- whereas a detailed discussion has been carried out
about the proposed framework under chapter 3

Literature review of the existing investigations of the Accommodations.

Stage 01 involved the examination of the literature review. The numerous
types of empirical research and investigations that relate to student housing
have been recognized through literature. Additionally, the analysis of the
employed methodologies has revealed their shortcomings. Finally, taking
into account the aforementioned restrictions, a unique investigation statistical
measurement was found and created to do away with those restrictions and
contain the new information and planning approach.

Data Collection and Data Preparation

The primary component of the research design was Stage 02, which involved
data collection and data preparation. The practical and ground-level works
are processed in stage two. The primary and secondary data had been utilized
at Stage 2. Participatory rural appraisal served as the primary data source and
the primary learning strategy (PRA Methods). The strategy attempts to
include public knowledge and opinions in the formulation and administration
of development initiatives and programs. 200 Household questionnaires were
collected using PRA procedures, and only 176 answer sheets were collected.
50 Key Informant interviews (Semi-Structured Interviews) and Focus Group
Discussions (FGD) were conducted with Owners of private student
accommodations. The following is a summary of PRA methodologies.

Table 6: Primary Data Collection Process

Number of
No | PRA Method interventions
Household Questioners (Owners of private student
1 accommodations) 200
Key Informant interviews ( Semi — Structured Interviews)
2 (Owners of private student accommodations) 50
Focus group Discussions (Owners of private student
3 accommodations)

Source — Compiled by Author

The University Hostel Office is the secondary data source, and it has
collected information on a variety of hostel amenities, current restrictions on
providing hostel amenities, and the number of students who would have
private lodgings.
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Data Preparation

Software like R and SPSS were used to prepare the data. This software
allowed us to locate the three main types of data, including statistical and
spatial data. only acknowledged in this study by the inventive structure for
gathering statistical data. As statistical data, some of the data were classified,
some were scaled, and others were paragraphed. I'll now go into more detail
about how these three data kinds are transformed into analytical and static
data.

Classified Data Convert into Statically and Analytical Data via R

Using the class Labels (Al Algorithm) under the K Nearest Neighbor primary
Al Algorithm scheme, this categorized data was transformed into statically
and analytical data through R.

K-Nearest Neighbour (KNN)

When there is little or no prior knowledge about the distribution of the data,
K-nearest-neighbor (KNN) classification should be one of the first options
considered for classification research. The necessity to perform discriminant
analysis when accurate parametric estimates of probability densities are
unknown or challenging to calculate led to the development of K-nearest-
neighbor classification (Peterson, 2009) The Euclidean distance between a
test sample and the designated training samples is the basis for the k-nearest-
neighbor classifier in most cases. Let n be the total number of input samples
(i=1,2,...,n) and p be the total number of features (j=1,2,...,p) for input sample
xi with p features (xil, xi2,...,zip). Samples xi and xI's Euclidean distance
(I=1, 2, n) is given by,
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Figure 3: K-Nearest Neighbor (KNN)

d(x4,x;) = \/(le —an )+ (za —an) + + (2 - xép)g"

\ Category B \ Category B

New data point New data point

K-NN assigned to

Category 1

Category A Category A

(c

Source — Compiled by Author

Liked Scale Data Convert into Statistical and Analytical Data

The data from the Likert scale was effectively utilized as a rating scale to
gauge people's opinions and general levels of contentment. But these data
must be converted into statistical and analytical data to be used in a statistical
model. Utilizing SPSS IF - Compute a Variable for a Selection of Cases, the
conversion was carried out. (Whereas DO IF can have an impact on other
transformations, such although RECODE or COUNT, IF is a conditional
COMPUTE command.)

DATA ANALYSIS

The questionnaire was hand-delivered to 200 respondents and collected the
next day, and it took 1 week to compile all of the interviewees' replies.
Twenty-seven (27) of the response sheets were eliminated for not fully
completing the questionnaire after receiving all of the submissions. As a
result, there were 100% of the total replies, and 98% of those were examined.

Basic Data Analysis — Descriptive Analysis
Gender Distribution Analysis of the Student Private Accommodation.

There were 173 responders, of whom only 48% were female students living
in private accommodations and the remaining 52% were male students.
Therefore, the sample population's gender distribution is not evenly
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distributed.
GND Distribution Analysis of the Student Private Accommodation

Table 4 :GND Distribution Analysis of the Student Private Accommodation

Description No Rate %
526 C Wijerama 50 29%
Gangodawila B South 48 28%
Gangodawila 7 4%
Egodawatta 33 19%
Rathtanapitiya 21 12%
Navinna 4 2%
Other 10 6%
Total 173 100%

The Grama Niladhari Division Analysis of the Student Private
Accommodation was computed from a total of 173 responding populations.
According to the research, 29% and 28% of respondents, respectively, said
that the majority of student private lodgings were located in Gangodawila
South (B) GND and Wijerama (526 C) GND. In addition, Raththanapitiya
made 12% and Egodawatta GND noted 19%, respectively. Only 2% of

Figure 4: GND Distribution Analysis of the Student Private
Accommodation

CHART OF GND DISTRIBUTION ANALYSIS OF THE STUDENT
PRIVATE ACCOMMODATION.

Navinna
2%

Rathtanapitiya 526 C Wijerama
12% 29%

Egodawatta
19%

GangodawilaB
South
28%

Gangodawila
4%
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respondents, from the Navinna GND, had the lowest percentage of students
living in private accommodations.

Walking Distance Distribution Analysis of the Student Private
Accommodation

The Walking Distance Distribution Analysis of the Student Private
Accommodation was computed from a total of 173 responding populations.
According to the data, 36% of the population under investigation and the bulk
of the student's private rooms were located within 150 meters of each other.
The second-highest frequency, which represents around 31% of the overall
population, occurred between 150 and 300 meters. Then, 20% for a range of
300 to 700 meters and 9% for a range of 700 to a kilometer. The smallest
distance was over a kilometer, and just 4% of the population was affected.

Table 5: Walking Distance Distribution Analysis of the Student Private
Accommodation.

Figure 5: Walking Distance Distribution Analysis of the

Student Private Accommodation

>1000 4%
9%

>150
36%

>700
20%

31%

Distance to the university Corded Frequency %
>150 1 62 36%
>300 2 54 31%
>700 3 35 20%
>1000 4 16 9%
<1000 5 6 4%
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Monthly Rent Distribution Analysis of the Student Private
Accommodation

The Monthly Rent Distribution Analysis of the Student Private
Accommodation was calculated from a total of 173 responding: According
to the analysis, the majority of Student private accommodations have
monthly rent values between 3000 and 4000 LKR and account for about 36%
of the population under investigation. The second-highest monthly rental
amount, which represented around 33% of the entire population, ranged from
4,000 to 5,000 LKR. Then, 20% for amounts between 5000 and 6000 LKR
and 17% for sums greater than 6000 LKR.

Figure 1: The Monthly Rent Distribution Analysis of the Student
Private Accommodation

>=3000
<6000 1%

>4000
36%

>6000
13%

33%

Table 6: The Monthly Rent Distribution Analysis of the Student Private
Accommodation
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rent per student Code Frequency %

>=3000 1 1 1%
>4000 2 63 36%
>5000 3 57 33%
>6000 4 22 13%
<6000 5 30 17%

DATA ANALYSIS

Reliability Test via R

The well-known statistical measurement known as Cronbach's alpha looks at
the internal consistency (reliability) of various sample sets of data. When
creating a scale out of several Likert items in a survey or questionnaire,
Cronbach's alpha approach is frequently utilized. If the scale is accurate, the
result of this analysis will be the solution. It is regarded as a gauge of scale
dependability. Technically speaking, Cronbach's alpha is a coefficient of
dependability or consistency rather than a statistical test.

Reliability Analysis for Independent Variables

Internal consistency, which is represented in the table number, is recognized
as the independent variable under the reliability analysis.

Table 7: Reliability Analysis for Independent Variables

Scale: independent variable Cronbach’s alpha  No of items
The level of security in Accommodation  0.355 5
The level of Utility in Accommodation  0.796 4
The level of Services 0.833 4
The level of convenient 0.607 4

Source — Compiled by Author

The level of Services has an alpha coefficient of 0.833 among all independent
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variables, which indicates that the items have a substantial degree of
important internal consistency. The amount of Utility in Accommodation, an
independent variable, had the second-highest consistency, with an alpha
value of 0.796. Additionally, it was discovered that the convenience level had
a high alpha coefficient of 0.607. The amount of security in accommodations
has an effect that has rather low internal consistency, with a Cronbach's alpha
coefficient of 0.355. The disadvantage of the coefficient is that it lacks
internal coherence.

The following table 13 elaborates on the mean values for the degree of utility
in accommodations, level of security in accommodations, level of services,
level of comfort, and rent amount per person based on descriptive data. The
degree of Utility in Accommodation has the biggest standard deviation, with
a maximum of 0.556. This indicates that there is a somewhat bigger variety
in the amount of utility in accommodations. The level of security in lodging
has a 0.200 variation factor, which is the minimum variance. This shows that,
in comparison, there is little variation in the level of security in
Accommodation. All of the skewness coefficients fall between -1 and +1.
According to this, data are typically disseminated. Absolute kurtosis levels
are less than three times the kurtosis standard error. This demonstrates that
the data are typical. As a result, the analysis can use parametric
methodologies.

Table 8: Descriptive Analysis

Statistics

The level of The level of Thelevel The Ilevel Finrent
Utility in security in of of per
Accommodation Accommodation Services  convenient  student

2.6
Mean 4.1 4.1 4.0 3.7
43

Median 2.67 428 4.4 3.79
Mode 2.833 4.33 4.57 4.4 3.32
Std. .. .556 44 47 53 38
Deviation

Variance 310 .200 221 282 148
Range 2.83 1.66 2.28 1.8 1.79

Source — Compiled by Author
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The Histogram Representation

Histograms are computed following the variance components and data
distribution. The generated histogram is detailed in terms of how frequently
events occur about the indicators.

The frequency with which a value falls into each bin is shown by a histogram.
The height of each bar indicates how many values in the data set to fit into a
particular bin. When the y-axis is labelled as "count" or "number," the
numbers along the axis typically consist of discrete positive integers.

The Histogram of the Level of Utility in Private Accommodation
and Level of Security in Private Accommodation

A variety of classifications are divided into columns along the horizontal x-
axis in the histogram's portrayal of data for the Level of Utility in Private
Accommodation. The bell curve and histogram representing the utility level
in private accommodations are symmetric, with the mean and median being
equal. An asymmetric histogram will be split in half if we draw a line through
its center. The two parts will be exact replicas of one another. It is argued that
the asymmetric histogram has zero skewness (no skewness). Since the
standard deviation is 0.55 and the histogram's mean value is 2.69, the data
points are likely to be near the mean. The histogram of the level of Security

Figure 3: The histogram of the Figure 3: The histogram of the
Level of Utility in Private Level of Security in Private
Accommodation Accommodation.

Thelevelof LKy I Accomedation The level of security in Accomodation

Frequency

‘I I- L1 ]

000000000000000  §/000000000000000 3000000000000 3SOOXOXOOKOOG0 4 00000000000 4 SXCCROOHONNC 5 0006000

1000000000060 200000000000000 3000000000200

The level of Utility in Accomodation The level of security in Accomodation

Source — Compiled by Author

in Private accommodation Since it has two peaks or two highest primary
points, the level of security in the private accommodations histogram is
bimodal and is depicted in the upper figure. The two peaks indicate that the
two groups in the frequency table have the highest frequency of occurrence
even though these points are not the same height. The histogram's mean value
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was 4.06 and its standard deviation was 0.44, both of which show that the
data points are close to the mean.

The histogram of the level of Service and level of convenience in Private
accommodation.

The following figure shows the histograms for the level of service in private
accommodations and the level of convenience. Both of these histograms are
left-skewed because their peaks were to the right of the center and
subsequently tapered to the left. It is unimodal, with the mode being more
pronounced and situated to the right of the mean and median. The mean is
smaller than both the median and the mode and is located more to the left.

Figure 4: The Histograms for the Figure 10: Histograms for the

Level of Service in Private Level of Convenience
Accommodations
The level of Services The level of convenient
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Source — Compiled by Author

Overall Multiple Regression Analysis — All Independent variable variation
with Dependent variables.

Multiple regression analysis was used to find the various traits of the All-
Independent variable variance with Dependent variables. When it comes to
output, the Model Summary (see table below) can show the various iterations
of the model.

The R2 is 0.855, which suggests that a significant percentage of the variance
for a dependent variable is explained by one or more independent variables,
according to the Summary. As a result, this model has a sizeable coefficient
of determination.

The adjusted R-squared value, which is the same as R2, indicates that the
model can be explained by chance. The Durbin-Watson statistic, which
similarly lies on 1.566 and denotes positive autocorrelation, follows. When
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an error of a certain sign tends to be followed by an error of the same sign,
the stated positive autocorrelation occurs. The final Significant of F change
is 0.00, which shows that the performed multiple regression analysis was
Significant with the variability of independent variables fluctuation to the
dependent variable when everything is taken into account.

Table 9: Overall Multiple Regression Analysis — All Independent Variable
Variation with Dependent Variables

Model Summary

Model R R Adjusted R Std. The error in Change Statistics
S S the Estimat
quare quare e Estimate R Squre F
Change Change
1 .924* 855 .854 .1468 .855 0.000

The residual of the mean square for the Anova table is 0.022, indicating that
the model has a good line that fits a single data point. The beta coefficient
shows how much the outcome variable varies for each unit of variance in the
analyst variable. In terms of the coefficients table, the interactive
management unstandardized coefficients beta value had been decreasing,
hovering at -0.484. This demonstrates that the outcome variable will drop
with every l-unit increase in the predictor variable, which represents the
performance of the logistic branch.

Table 10: ANOVA Table

ANOVA

Model Sum of df Mean F Sig.
Squares Square

1 | Regression  24.590 1 24.590  1140.052 .000°

Residual 4.184 194 .022
Total 28.774 195
a. Predictors: (Constant), The level of convenient

b. Predictors: (Constant), The level of convenience, The level of Utility in
Accommodation

c¢. Predictors: (Constant), The level of convenience, The level of Utility in
Accommodation, The level of Services

d. Predictors: (Constant), The level of convenience, The level of Utility in
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Accommodation, The level of Services, The level of security in
Accommodation

e. Dependent Variable: Fin rent per student

B Std. Beta
Error

(Constant) 1.015 .081 12.595
The level of | .669 .020 .924 33.765
convenient
(Constant) 428 .037 11.671
The level of | .654 .008 903 83.185
convenient
(Constant) 184 015 12.478
The level of | .459 .006 .634 75.750
convenient
The level of Services | .248  .007 .303 36.351
(Constant) - .000 .000

9.548

E-15
The level of | .250 .000 .345 41956801.996
convenient

Regarding the multiple regression analysis mentioned above, the table shows
that there are four major independent variables—the level of convenience,
the level of utility in lodging, the level of services, and the level of security
in lodging—that significantly affect the dependent variable, the rental price
of private lodging.

The significant indeed imputable variables are The level of convenience, The
level of Utility in Accommodation, The level of Services, and The level of
security in Accommodation. Of those major 3 Imputable variables, the level
of convenience is the extreme Imputable variable and it’s around 0.669 of
significant impact recorded in Beta Value. Deceptions that 0.878. (87% of
Rental value variation) These factors are the major impactable independent
variables that impact dependent variables.
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Table 11: Pearson Correlation Table

Fin rent per student

The level of Utility in Accommodation Pearson Correlation 406"

Sig. (2-tailed) 000
The level of convenient Pearson Correlation 924"

Sig. (2-tailed) 000
The level of Services Pearson Correlation .870™

Sig. (2-tailed) 000

The level of security in Accommodation Pearson Correlation .919™

Sig. (2-tailed) .000

Fin rent per student Pearson Correlation 1

Sig. (2-tailed)

Scatter Plot Diagram Pairs of Numerical Data

To find a relationship between two pairs of numerical data, a scatter diagram
graphs them with one variable on each axis. If the variables are correlated, a
line or curve will be formed by the points. The points will hug the line closer
the better the association.

The following diagrams show the rental value per hour as the dependent
variable on the X axis and the level of utility, convenience, services, and
security in the accommodation as the independent factors on the Y axis.

Through examination of where points lie on a line or curve, it is possible to
find a positive association between the level of conviction and rental value in
the scatter plot diagram. Additionally, the R2 value is 0.855, indicating a
strong positive link between the amount of conviction and rental value.

Utilizing the scatter plot illustration Through examination of points that fall
along a line or curve, it is possible to find a Moderately Positive link between
the amount of utility in accommodations and rental value. Additionally, the
R2 score is 0.165, indicating a moderately positive link between the level of
conviction and rental value.
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Figure 11 : Scatter Plot Diagram of the Level of
Convenience & Rental Value Per Student
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Figure 5: Scatter plot Diagram of The Level of Utility in
Accommodation & Rental Value Per Student
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Relating to the scatter plot the analysis of points that fall along a line

or curve can reveal a Strong Positive link between the level of security in
accommodations and rental value. Additionally, the R2 score is 0.844,
indicating a Strong Positive association between the level of conviction and
rental value.

Figure 6: Scatter plot Diagram of The Level of Security in Accommodation &
Rental Value Per Student

Simple Scatter with Fit Line of The level of security in Accomodation by Fin rent per student
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The research itself demonstrated that statistical analysis of rental values in
private student accommodation in public universities and the use of
independent variables are correlated with the depended variable. As a result,
it is necessary to research what factors influence rental value changes and
which indications require additional consideration for the development of
private student accommodation in public universities. According to the
research findings, the level of convenience in accommodation is the key
element in the inability to adjust or variate the rental values in private student
accommodation at public universities. As summation There are two key
influencing factors for private student accommodations: level of convenience
in Accommodation (0.929** Correlation/ R2 0.855) and level of convenience
in Accommodation (0.919** Correlation/ R2 0.844). Furthermore, a strong
Relationship was indicated by the level of Services (0.870** Correlation/ R2
0.805), meanwhile a moderate Relationship was indicated by the level of
Utility in Accommodation.
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Table 15: Summary Table of Results and Discussions

independent Relationshi | Histogra Regression correlatio | Significa
variable p m and | interpritatio | n nt & R2
Dependent | Scatterpl | n value
variable ot
The level of | Pearson Left- Strong Strong the R2
convenience, Correlation Skewed Positive Positive value is
0.924** histogram | relationship correlation | 0.855 and
s since 0.00%*
their Significan
peak were t
in the right
of the
center,
more
gradually
tapering to
the left
side
The level of | Pearson the Moderate Moderate | R2 value
Utility in | Correlation | histogram | Positive Positive is  0.165
Accommodatio | 0.406** is a | relationship correlation | and
n, symmetric 0.00%*
bell curve Significan
t
The level of | Pearson Left- Strong Strong the R2
Services, Correlation | Skewed Positive Positive value is
0.870** histogram | relationship correlation | 0.805 and
s since 0.00%*
their Significan
peak were t
in the right
of the
center,
more
gradually
tapering to
the left
side
The level of | Pearson bimodal Strong Strong R2 value
security in | Correlation | histogram | Positive Positive is  0.844
Accommodatio | 0.919** since it has | relationship correlation | and
n two peaks 0.00%*
or two Significan
highest t
main
points
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It's significantly correlated with 0.929**  with an R2 value of 0.855 and a
significant value of 0.00**. Furthermore, the Left-Skewed histograms,
whose peaks were at the right of the center, gradually tapered to the left side,
confirming the Strong Relationship between level of convenience and Rental
value verification.

The level of security in accommodation is the second most important factor
in changing or varying the rental values in private student accommodation in
public universities. Similar to the level of convenience in Accommodation,
it also represents a Strong Positive Correlation with 0.919** and R2 value is
0.844 and 0.00** Significant value with Strong Relationship with Rental
Value Verification. Third, the level of services is the most highly correlated
variable with rental value variation, with Pearson Correlation 0.870** and
R2 values of 0.805 and 0.00** Significant level. The amount of utility in
accommodation is notable, with Pearson Correlation 0.406** and a low level
of R2 value (0.165). The table below summarizes the overall findings of the
R.

CONCLUSION

In order to examine private student accommodations, the study develops a
novel statistical framework. This method was removing the constraints and
limitations prevalent in current statistical applications. Because of present
statistical applications, planning is inefficient, especially in terms of time and
money. Additionally, it is considered to be a labor-intensive, inefficient, and
highly limited use. As a result, it recommended a creative framework for
assigning accommodations that is efficient, straightforward, and effective.

The study's findings reduce the knowledge gap for decision-makers and
students regarding the availability of private housing at the institution.
Common variables that can be applied to the setting of any other institution
in Sri Lanka with just slight adjustments are those that are anticipated to be
identified in the research of the neighborhood conducted at the University of
Sri Jayewardenepura. Last but not least, this study aims to improve the
procedures and datasets that can be successfully used in Sri Lankan
universities going forward. Additionally, this study aims to produce
recommendations that can be used in decision-making in the future.

According to data analysis results, it is clear that the level of comfort and
security in an accommodation are the key determinants of the rental value of
private student housing. The variation of the real value is mostly influenced
by these two parameters, which is a significant fraud discovered in the study.
It was described using a histogram and a scatterplot, and the interpretation of
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the regression showed that it is significant and has a higher R2 value than
other variables. Consequently, the degree of utility in the accommodation and
the amount of services have an impact on the rental price of the
accommodation, respectively. However, they are not as high as the degree of
comfort and security in the accommodations. Instead, they are greater than
the histogram and scatterplot, regression interpretation, significant & R2
value. Therefore, the primary identified factors are those that will have the
most impact on changes in rental prices.
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ABSTRACT

Businesses in Sri Lanka experienced decreased performance as a direct result of the
COVID-19 pandemic. This study is conducted to determine the effect that
diversification strategies have on the overall performance of DIMO PLC, the largest
automotive company in Sri Lanka pre and during the pandemic. It was found that the
entropy index of related and unrelated diversification strategies had a perfect
relationship with the company's accounting-based performance (ROA and ROE) and
market-based performance (Tobin's Q) during the period 2012 to 2021, inclusive of
the COVID-19 period starting in 2019. This was discovered after DIMO PLC had
been expanding its operations into other alternative business sectors for several
vears. The unrelated diversification strategies implemented by DIMO PLC have
positively  exaggerated the company's performance while simultaneously
maintaining the unexpected results that the COVID-19 pandemic has produced.
According to DIMO PLC findings, there is a positive association between unrelated
diversification and financial performance. Possible explanations include the ability
to back up and justify the capital expenditure required for diversity, political
connections in an emerging economy, and investor expectations, who view corporate
diversification as a productive management activity. Furthermore, a negative link
between firm size and performance was discovered. According to the findings of the
VECM analysis, DIMO PLC results revealed that unrelated diversity is positively
related to company long-run performance, whereas related diversification is
negatively related to firm long-run performance. DIMO PLC is generally
acknowledged as an automobile industry specialist and implements relevant
diversification techniques. Despite the effects of the Covid-19 pandemic and import
limitations, the company has been able to sustain stable overall performance.
According to the study's findings, DIMO PLC may be able to achieve its objectives
by overcoming unexpected challenges with efficient strategies such as testing their
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operations into seemingly unrelated diversification strategies such as the
agricultural, biomedical, construction, and material handling industries. Finally, it
is suggested that diversification would have both positive and negative effects on
firm performance and that businesses should prioritize developing appropriate
approaches in order to effectively face challenges.

Keywords: Covid-19, diversification, entropy index, firm performance,
Tobin’s Q, firm size

INTRODUCTION

When the first COVID-19 case was detected in Sri Lanka in the middle of
March 2020, the full scope of the epidemic became obvious, and schools
were promptly closed. Lockdowns and curfews were then imposed in other
locations to prevent the sickness from spreading. New quarantine facilities
are being built, as is a self-quarantine system. Almost every aspect of the
economy suffered as a result of the crisis. The COVID-19 health emergency
has illustrated the susceptibility of enterprises to such exogenous disruptions.
As a result, organizational resiliency is gaining significance as a competency
that every business should seek to develop (Amaratunga et al., 2020).
Diversification is one approach organizations use to remain competitive and
manage market volatility when conditions are unclear (COVID-19: Adapting
and Diversifying Your Business, 2021).

DIMO is a publicly traded business with major assets in multiple industries,
and it is traded on the Colombo Stock Exchange. The DIMO PLC Group has
seen revenue drop by 11%, from Rs. 34,385 million in 2019-2020 to Rs.
30,819 million in 2020-2021, as a result of the weak global economy. As a
result of government import restrictions that are projected to remain for some
time, the PLC's auto sales company, which was among the hardest hit,
experienced a 48 percent decline in earnings, mirroring the 45 percent decline
in new vehicle registrations throughout the industry (DIMO PLC, 2021). The
Group enacted significant cost-cutting measures to ensure that costs
associated with the automobile sales business would not negatively impact
the revenues of other divisions. DIMO PLC has followed a comprehensive
diversification plan for a number of years, incorporating specialized
companies such as medical engineering, electricity generation and
distribution, and agriculture. Consequently, it continued to diversify,
including investments in the seed and fertilizer industries, throughout the
pandemic.

The introduction of new products through manufacturing diversification
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mitigates the risks created by a changing business environment for an
organization (Darhovskyi, 2017). According to the resource-based
perspective, the diversification of businesses into adjacent industries leads to
increased rents (Montgomery, 1994). Gort was one of the first studies to
examine the profitability of a variety of company performance metrics
(1962). Contrary to earlier findings, there was no important cross-sectional
association between diversity and profitability (Gort, 1962; Arnould, 1969).
Markham (1973) states that diversification was not typically profitable in the
United States between 1961 and 1970.

According to Palepu (1985), one reason there is no link between
diversification and performance is that it is impossible to distinguish between
connected and disconnected diversification. Plans that are primarily linked
or unconnected tend to underperform due to a lack of consistency between
the two strategic parts. A company's performance correlates positively with
its adoption of either a single/dominant strategy with low related and
unrelated diversification or a high diversity strategy with high related and
unrelated diversification. The entropy approach is utilized in diversification
to assess how an activity is disseminated over numerous company sectors and
to measure activity dispersion. The method calculates a company's diversity
based on its entropy.

Problem Statement

Because of Covid-19 long-term company, strategies like as diversification
may now be analysed in these perilous times to determine whether or not they
will be able to endure. To deal with the economic uncertainties, it adopts a
number of strategies, some of which are linked while others are not. As a
result, the goal of this research is to look into and reflect on DIMO PLC's
ability to develop organizational sustainability and resilience through
diversity in the face of the COVID-19 pandemic, utilizing the entropy
approach as a measure of diversification. The examination will centre on the
firm's ability to do so. Thus, the research question of the study is,

What is the impact of the entropy index as a measure of diversification
strategy on firm performance of DIMO Plc pre and during the Covid-19
Pandemic period?
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LITERATURE REVIEW

The introduction of new products through manufacturing diversification aids
a business in meeting the difficulties of a dynamic business environment
(Darhovskyi, 2017). Diversification is a more dramatic and risky strategy
because it involves leaving existing items and marketplaces simultaneously.
Diversification is the expansion and development of an organization into new
industries and businesses (Michael, 2004). When appropriate at the corporate
level, a company's corporate strategy may call for diversification into sectors
outside the existing business unit's purview (Khanna, 2000).

On the one hand, resource-based theory says that related diversification
would lead to higher performance since it is innately positioned to find,
develop, and harness resources. Unrelated diversifications in emerging
economies, on the other hand, are predicted to assist companies internalize
market institutes and manage institutional interactions, according to
considerations the institutional environment (Li, 2003). As a result, contrary
to popular belief in developed economies that single/concentration strategies
and related diversification strategies are more effective than unrelated
diversification and high diversification strategies, (Li, 2003) discovered that
firm performance is influenced by the combined effect of both related and
unrelated diversification strategies.

Frequently, economic theory assumes that enterprises are organized around
a single product and operate in a homogeneous market with homogenous
factors. According to the market power perspective on diversity, a business
may benefit from diversity at the expense of its competitors and clientele.
Agency theorists take a more critical stance, emphasizing the advantages of
diversification for firm management, frequently at the expense of
shareholders. Firm-specific assets and abilities must be valuable, rare, and
largely immobile in order to create a competitive advantage and generate
rent. How successfully existing resources are used and exploited determines
the efficacy of a company's plans. Businesses have unused assets that can be
leveraged in firm-specific ways (Montgomery, 1994).

Businesses that use both single/dominant strategies (low in both related and
unrelated diversification) and high diversity strategies (high in both related
and unrelated diversification) outperform those that use only related and
unrelated strategies, as studies on diversification show, because the latter lack
"consistency" between the two strategic dimensions. According to Manikutty
(2000), internal capital markets are significantly superior at regulating
resource allocation when compared to their external counterparts. This thesis
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contends that organizations who can build substantial internal capital markets
gain a distinct competitive advantage.

It is critical to establish the type of diversity that will be applied. The total
number of sections and their proportion distribution have been computed, an
option is selected. However, the current entropy measure makes both
dimensions equal (Raghunathan, 1985). The "entropy methodology," a
method for assessing the distribution of a single activity across several
segments, such as business or nation segments, can be used to examine
activity dispersion. The phrase "entropy measure" refers to the method's basic
entropy reflection while analyzing a company's diversity. Theil articulates
this strategy and its driving premise in considerable detail (1967). This
method has been widely used to evaluate various levels and types of variety.

Recently, it was found that the entropy measurement had greater validity than
various other metrics (Blocher, 2017). The phrase has been variously defined
as "a weighted average of segment shares" (Palepu, 1985), "a weighted
average of sector diversification" (Berry, 1979), and "a weighted average of
segment shares." The importance of each division is measured by its
logarithmic share of the firm (Blocher, 2017). The current form of a
company's total diversification appears to be as follows:

i

- 1
Total Diversification (TD)= 2 [P;* In (P_> such that P;#0
i=1

Pi is the proportion of all actions contained by [ if I is a segment. Because the
sum of the weights is more than one, the equation represents a weighted score
for each segment share. The entropy principle states that a measurement is a
weighted average if the proportions themselves act as weights. When
logarithms are employed as weights, the measure must be stated as a
weighted score. Theil computes entropy using a weighted average with
proportional rather than logarithmic weights (1967). The entropy measure, as
stated in the explanation, provides information on "two aspects of
diversification: (i) the number of segments in which a corporation works, and
(i1) the proportional worth of each segment to overall revenue" (Palepu,
1985). The distribution illustrates how diverse the components of the total
are. The overall diversity statistic is divided into two parts: the number of
segments and their distribution.

19" International Conference on Business Management 36



METHODOLOGY
Diversification And Accounting-Based Measures of Performance:

Financial indicators indicate that diversification benefits businesses.
However, data suggests that diversification may eventually result in a
decrease in output. According to the study Those studies that excluded high-
diversification firms discovered a positive association between
diversification and performance, whereas those that excluded low-
diversification firms discovered a negative correlation. Using the study's
findings, two models for diversity and accounting-based performance
indicators can be built.

Model 01 - ROA ;= Lo+ BiREi + 2 UEi + f3SIZE;; + €3,
Model 02 - ROEi:= ﬂo + ﬁl RE;; + ﬁz UE;; + ﬁ3 SIZEi + €,

Diversification And Market-Based Measures Of Performance:
Diversification has evident advantages for businesses, as proven by market
performance statistics. It appears to have an effect on performance when it
reaches a particular threshold. Due to data constraints, it is not possible to
conduct a more comprehensive analysis that takes into account the diverse
definitions of diversification and performance. Check diversification and
performance using market-based criteria after model building.

Model 03 - TQit=Po+ L1 REi:+ B2 UEi; + B3 SIZEi; + €4
Hypotheses

Four research hypotheses (H) were defined based on the theoretical review
done in this section and will be tested in the empirical part of this study:

Hlo: Related diversification does not have a significant relationship with the
firm’s performance

H1,: Related diversification has a significant relationship with the firm’s
performance

H2y: Unrelated diversification does not have a significant relationship with
the firm’s performance

H2,: Unrelated diversification has a significant relationship with the firm’s
performance.

Sample And Data Collection

This study was conducted based on secondary data and the main figures
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extracted from the quarterly reports were net income, total assets, total
revenue, total market value, shareholders’ equity, and segment revenues. All
the data was collected using the CSE database and Bloomberg database. The
study's primary objective is to determine the effect of the entropy index as a
measure of diversification strategy on the firm performance of DIMO PLC.
The modeling method will be used with an empirical data gap to analyze the
relationship between the variables and evaluate the validity of the hypothesis
prior to and during the Covid-19 Pandemic. The investigation was carried out
between the years of 2012 and 2021. The nine-year period was selected
because it allows for sufficient time to examine patterns and track the
outcomes of the time series analysis. Furthermore, because the study was
conducted over a period of more than a year, without restricting to the Covid-
19 pandemic period. Due to time and resource constraints, a nine-year time
span was selected despite the fact that a longer time period is normally
advised for study. Every quarter for the following nine years, an analysis will
be conducted. Due to the quarterly collection and analysis of data for all
variables, a total of 40 quarters spanning the nine-year period were included,
from the first quarter (January to March) of 2012 to the fourth quarter
(October to December) of 2021.

DATA ANALYSIS AND DISCUSSION

This study includes information from the initial quarter of 2012 through the
fourth quarter of 2021. It is essential to establish the pattern of accounting
and market-based performance during the observation period in order to
detect any important market changes. As depicted in the illustration, this is

Even though the trend line cannot address the primary research question of
the study, it is essential to comprehend and concentrate on the big picture in
order to avoid significant deviations. Neither the ROA nor the ROE have
changed or increased significantly throughout this time period. Tobin's Q, on
the other hand, dropped dramatically from the second to the fourth quarter of
2020, probably due to the Covid-19 pandemic, which shut down the whole
stock market and caused the economy to collapse in this quarter. Other than
this, the data indicates that there were no significant differences between the
forty quarters included in the study.
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Figure 7: Accounting & market-based Performances of DIMO (2012-
2021)
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Stationary Testing

In the time series, the variables are not stationary. If you attempt direct
regression on this time series, you will run into the issue of false regression
(Pseudo regression). This study utilized the Augmented Dickey-Fuller (ADF)
unit root test to examine whether variables were stationary at the level and to
prevent spurious regression. Using differencing, if it is not already stationary,
the study makes it so. As a result, economists are increasingly employing
differenced stationary time series to circumvent the problem of inaccurate
results. Nonetheless, when comparing time series, this method often
overlooks crucial long-term information. That would be an entirely distinct
issue. Consequently, a cointegration test is necessary. Cointegration seeks to
establish the stationarity of a non-stationary linear combination of variables.
If there is cointegration between two or more variables with the same non-
stationary characteristics, it is possible to do regression without obtaining
erroneous results. Cointegration suggests that variables may fluctuate
temporarily before returning to equilibrium. In this study, a cointegration test
will be utilized to identify the variables' long-term associations. The presence
of cointegration between two or more variables with the same non-stationary
characteristics implies the consistency of the long-run coefficient estimate.
To reconcile unpredictable long-run behavior with short-run responses, it is
necessary to construct and estimate an error correction model (VECM).

According to the results of the ADF unit roots test, the six variables (ROA,
ROE, Tobin's Q, Related Entropy Index, Unrelated Entropy Index, and Size
factor) at the level are both stationary and non-stationary. All non-stationary
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variables become stationary after a single differentiation, as shown in Table
5-2, because the critical values are all less than the ADF test statistics at the
5% significance level.

Table 12: ADF Test at Level

Level

Variables Intercept Trend & None Result

Intercept

-7.521739 -5.780515 -7.001092

ROA i

O (0.0000) (0.0000) (0.0000)  Stationary

-7.495495 -5.894746 -6.908268

ROE tati
(0.0000) (0.0001) (0.0000) Stationary

TQ -2.827597 -7.072063 -1.240925 Non-
(0.0639) (0.0000) (0.1934) stationary

RE -2.739267 -2.435262 0.287815 Non-
(0.0772) (0.3561) (0.7639) stationary

UE -0.349455 -4.925045 2.118198 Non-
(0.9075) (0.0015) (0.9905) stationary

SIZE -3.853954 -4.196081 -0.035591 Non-
(0.0053) (0.0194) (0.6646) stationary

Source: Compiled by the Author

Tobin's Q, the Related Entropy Index, the Unrelated Entropy Index, and Size
are all stationary at the first order difference I(1), although Return on Assets
and Return on Equity are stationary at the level I(0), indicating that they have
unit roots at both 1(0) and I(1) (Non-stationary). Because cointegration is
required for the VECM model to work, at least two time series with unit roots
are required. A time series is assumed to be stationary at some point in a
cointegrating or equilibrium connection. There are no such things as
independent or dependent variables in VAR/VECM,; rather, all variables are
presumed to be internally driven. As a result, if one of the variables is non-
stationary at the level, the initial difference between all variables can be used,
and the VECM can be used if there is at least one co-integration (Gujarati,
2004). According to ENDERS, models 01 and 02 have two stationary time
series, ROA and ROE, while models 03 and 04 have three unit-root time
series, related entropy index, unrelated entropy index, and size (2015). Thus,
at the initial difference I (1), the variables in this study can execute a
cointegration test with all stationary variables and incorporate stationary
variables into the VECM at the level . (0) (Liyanaarachchi, 2015).
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Table 13: ADF Test - First order difference

First-order Difference

Variables Trend &

Intercept None Result
Intercept

-4.204495 -4.215635 -12.80821

TQ Stationary
(0.0022) (0.0105) (0.0000)
-7.112396 -7.113117 -7.131161

RE Stationary
(0.0000) (0.0000) (0.0000)
-9.625806 -5.063987 -8.790666

UE Stationary
(0.0000) (0.0012) (0.0000)
-10.33585 -10.19790 -10.47822

SIZE Stationary
(0.0000) (0.0000) (0.0000)

Source: Compiled by the Author
Cointegration Testing

Four variables are first-order differential stationary sequences, indicating a
co-integration relationship, as determined by the unit root test. In this study,
the Johansen cointegration test and a Vector Autoregressive (VAR) analysis
were employed to determine whether or not time series data were
cointegrated. Choosing the appropriate cointegration test type and lag
sequence is critical for obtaining a trustworthy result. The work of Johnsen
(1988) and Juselius (1988) is commonly used to investigate the cointegration
connection between variables in a VAR model (1990). The trace or maximal
eigenvalue tests are often used in Johansen cointegration tests. At the 5%
level of significance, both the maximum eigenvalue technique and the trace
statistic require a P value less than 0.05 to reject the null hypothesis of no co-
integration.

Model 01 — Results of the Johansen cointegration test: In Model 1, both
the trace statistic and the Maximum Eigenvalue reject the null hypothesis that
variables are not co-integrated. According to the linear deterministic trend,
the Trace Statistic and Maximum Eigenvalue values are significant (0.0448
and 0.0259) and greater than the Critical Value at 5%, indicating a
cointegration relationship between Return on Assets (ROA), Related Entropy
Index (REI), Unrelated Entropy Index (UEI), and Size.
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Table 3: Johansen Cointegration Test - MODEL 01

Sample (adjusted): 2012Q4 2021Q4
Included observations: 37 after adjustments
Trend assumption: Linear deterministic trend
Series: ROA RE UE SIZE

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
INo. of CE(s) Eigenvalue  Statistic Critical Value Prob.**
None * 0.552574 48.36283 47.85613 0.0448

At most 1 0.289659 18.60582 29.79707 0.5215
At most 2 0.142875 5.951431 15.49471 0.7013
At most 3 0.006656 0.247096 3.841466 0.6191

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen  0.05
INo. of CE(s) Eigenvalue  Statistic Critical Value Prob.**
None * 0.552574 29.75701 27.58434 0.0259

At most 1 0.289659 12.65439 21.13162 0.4845
At most 2 0.142875 5.704335 14.26460 0.6514
At most 3 0.006656 0.247096 3.841466 0.6191

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Source: E-views estimation of co-integration vectors
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Model 02 — Results of the Johansen cointegration test: In Model 2, both
the trace statistic and the greatest eigenvalue refute the null hypothesis that
the variables are not co-integrated. There is a cointegration association
between the ROE, related entropy index, unrelated entropy index, and size
because the trace statistic and maximum eigenvalue values are more than the
5% critical value and significant (0.0003 and 0.0003, respectively).

Table 4: Johansen Cointegration Test - MODEL 02

Included observations: 38 after adjustments

Trend assumption: No deterministic trend (restricted constant)
Series: ROE RE UE SIZE

Lags interval (in first differences): 1 to 1

[Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

INo. of CE(s)  Eigenvalue Statistic Critical Value Prob.**
None * 0.684182 74.87144 54.07904 0.0003
IAt most 1 0.438653 31.07309 35.19275 0.1301
IAt most 2 0.144811 9.131272 20.26184 0.7240
IAt most 3 0.080444 3.186836 9.164546 0.5464

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Hypothesized Max-Eigen 0.05

INo. of CE(s)  Eigenvalue Statistic Critical Value Prob.**
None * 0.684182 43.79835 28.58808 0.0003
IAt most 1 0.438653 21.94182 22.29962 0.0560
IAt most 2 0.144811 5.944436 15.89210 0.7941
IAt most 3 0.080444 3.186836 9.164546 0.5464

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Source: E-views estimation of co-integration vectors

Model 03 — Results of the Johansen cointegration test: In Model 3, both
trace statistics and Maximum Eigenvalue reveal that the null hypothesis that
the variables are not co-integrated is untrue. Because the trace statistic and
maximum eigenvalue values are statistically significant and more than the
crucial value of 5%, the analysis concludes that Tobin's Q, related entropy
index, unrelated entropy index, and size are cointegrated (0.0087 and
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0.0086).

We find that the maximum and trace eigenvalue tests for each model reject
the null hypothesis at the 5% level after employing the Johansen
cointegration test (no cointegration). This indicates that the correlations
between the variables are strong and persistent. If it is assumed that all
models have cointegration relationships, VECM modelling can continue.

VECM For a Long-Run Relationship
Table 5: Johansen Cointegration Test - MODEL 03

Sample (adjusted): 2012Q3 2021Q4
Included observations: 38 after adjustments
Trend assumption: Linear deterministic trend
Series: TQ RE UE SIZE

Lags interval (in first differences): 1 to 1
[Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s)  Eigenvalue Statistic Critical Value Prob.**
None * 0.582339 55.24652 47.85613 0.0087
IAt most 1 0.281567 22.06923 29.79707 0.2947
IAt most 2 0.147550 9.503286 15.49471 0.3209
IAt most 3 0.086476 3.436947 3.841466 0.0637

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
[Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s)  Eigenvalue Statistic Critical Value Prob.**
INone * 0.582339 33.17728 27.58434 0.0086
IAt most 1 0.281567 12.56595 21.13162 0.4929
At most 2 0.147550 6.066339 14.26460 0.6047
IAt most 3 0.086476 3.436947 3.841466 0.0637

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
Source: E-views estimation of co-integration vectors
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Using the VECM estimation output study can derive the cointegration
equations (Long-run model) as follows.

Table 6: Cointegration Equation (Long-run Model) - MODEL 01

ROA C RE UE SIZE

1.000000 -0.479054 0.310165 -0.048113 0.036069

(0.05714) (0.02083) (0.00971)

[5.42807]  [-2.31030]  [3.71566]

(Standard errors in parentheses) [t statistics in brackets]
Source: Compiled by the Author

It can be said that a stable equilibrium relationship exists since the study has
recognized the existence of one cointegrating equation. The results are
normalized on ROA. The signs are inverted as a result of the normalization
process, allowing for accurate interpretation as follows (Daniel Della
Maggiora, 2009).

ROA t1=0.479054 — 0.310165RE(.1 + 0.048113UE .1 — 0.036069SIZE (.,

RE and UE have the expected signs and are statistically significant according
to the t values at 5% of the significance level shown. This study interprets the
coefficients as follows:

Related entropy index increased by 1 lead to 0.310165 decreases in ROA in
the long run.

Unrelated entropy index increased by 1 leading to 0.048113 increase in ROA
in the long run.

A 1% increase in size leads to a 0.036069 decrease in ROA in the long run.
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Table 7: Cointegration Equation (Long-run Model) - MODEL 02

ROE C RE UE SIZE
1.000000  -0.495704 0427157  -0.072516  0.030153
(0.08963)  (0.03565)  (0.01904)
[4.76559]  [-2.03439]  [1.58346]

(Standard errors in parentheses) [t statistics in brackets]
Source: Compiled by the Author

It can be said that a stable equilibrium relationship exists in model 02 since
the study have recognized the existence of one cointegrating equation. The
results are normalized on ROE. The signs are inverted as a result of the
normalization process, allowing for accurate interpretation as follows.

ROE 1 =0.495704 — 0.427157RE;1 + 0.072516UE ., — 0.030153SIZE «,

RE and UE have the expected signs and are statistically significant according
to the t values at 5% of the significance level shown. This study interprets the
coefficients as follows:

Related entropy index increased by 1 lead to 0.427157 decreases in ROE in
the long run.

Unrelated entropy index increased by 1 leading to 0.072516 increase in ROE
in the long run.

Size has a negative relationship with the ROE but is statistically not
significant according to the t value at 5% of significance level (1.96 > 1.58)

Table 8: Cointegration Equation (Long-run Model) - MODEL 03

TQ C RE UE SIZE

1.000000 -1.820384 0.730200 -0.014486 0.075397
(0.11371) (0.04593) (0.02440)
[6.42156] [-0.31541] [3.09024]

(Standard errors in parentheses) [t statistics in brackets]
Source: Compiled by the Author

In the last model, it is apparent that a stable equilibrium relationship exists
since the study has recognized the existence of one cointegrating equation.
The results are normalized on TQ. The signs are inverted as a result of the
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normalization process, allowing for accurate interpretation as follows.
TQ1=1.820384 —0.730200RE¢.; + 0.014486UE ., — 0.075397SIZE +,

RE and UE have the expected signs but statistically one of both not
significant according to the t values at 5% of significance level shown.
Therefore, it is possible to interpret the coefficients as follows:

Related entropy index increased by 1 lead to 0.730200 decreases in TQ in the
long run.

Unrelated entropy index has a positive relationship with Tobin’s Q but is
statistically not significant according to the t value at 5% of significance level
(1.96 > 0.31).

A 1% increase in size leads to a 0.075397 decrease in Tobin’s Q in the long
run.

Because the coefficient (C1) is significant and negative according to the
VECM test, it is possible that the variables have a long-term relationship. A
p-value of less than 5% should indicate that the long-run link coefficient is
negative (Al-Masbhi, 2021). In this study, the system equations of each
model are utilized to calculate the cointegration coefficient C (1), which can
then be used to evaluate the model's diagnostic and gain insight into both
long-term and short-term causalities. Each model’s VECM findings relating
to the coefficient of cointegration equations are detailed in Table 5-10.

Table 9: Summary of Long-run Causality

Model C(1) Std. t- Probability Long-

Coefficient Error Statistic run
Causality

Model -0.287156  0.072484 - 0.0005 Yes

01 3.961648

Model -0.382180  0.055808 - 0.0000 Yes

02 6.848151

Model -0.300357  0.120471 - 0.0180 Yes

03 2.493168

Source: Compiled by the Author

Every model has negative or between 0 and -1 cointegration equation
coefficients (also known as error correction term, or ETC). However, their p
values are below 5%, indicating a substantial association. To correct the
deviation of the quarter from long-run equilibrium, the rates of adjustment
for models 01, 02, and 03 are, respectively, 28.71%, 38.22%, and 30%. This
suggests that there are numerous long-term causal connections between size,
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related entropy index, and unrelated entropy index that impact ROA, ROE,
and Tobin's Q models.

VECM Short-Run Causality (Wald Test)

To investigate the short-run relationship between the variables, the Wald test

was used. Each model's short-run causalities are summarized in the table

below.

Table 10: Summary of Short-run Wald Test

Mode Variable Test Value Probabilit  Short-
1 (Coefficient) statisti y run
¢ causalit
y
Mode RE Chi- 10.5659  0.0051 Yes
101 Ho;C(4)=C(5)= square 4 Reject
0 Ho
UE Chi- 1.04314  0.5936 No
Hp;C(6)=C(7)= square 8 Fail to
0 reject Ho
SIZE Chi- 1.83443  0.3996 No
Ho;C(8)=C(9)= square 7 Fail to
0 reject Ho
Mode RE Chi- 4.09237  0.0431 Yes
102 Ho;C(3)=0 square 2 Reject
Ho
UE Chi- 1.61995  0.2031 No
Ho;C(4)=0 square 3 Fail to
reject Ho
SIZE Chi- 0.64270  0.4227 No
Ho;C(5)=0 square 8 Fail to
reject Ho
Mode RE Chi- 439917  0.0360 Yes
103 Ho;C(3)=0 square 5 Reject
Ho
UE Chi- 0.33846  0.5607 No
Ho;C(4)=0 square 6 Fail to
reject Ho
SIZE Chi- 6.20516  0.0127 Yes
Ho;C(5)=0 square 4 Reject
Ho
Source: Compiled by the Author
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According to Model 01, there is a causal relationship between the connected
entropy index and ROA in the short run. Due to the fact that the p-values of
the other two variables above the 5% significance level, it can be concluded
that there is no short-run correlation between "ROA" and "unrelated entropy
index and size." In Model 02, the connected entropy index and ROE exhibit
a short-run causal relationship. In addition, there is no association between
ROE and the unrelated entropy index or size over the near term. According
to Model 3, there is no association between unrelated entropy index and
Tobin's Q in the short run, but there is a relationship between related entropy
index and size and Tobin's Q.

Testing Hypotheses

This study was established based on 2 main null hypotheses and the results
can be concluded as follows relating to VECM using the long-run causality
and the short-run causality based on the above analysis.

Hlo: Related diversification does not have a significant relationship with the
firm’s performance.

H1,: Related diversification has a significant relationship with the firm’s
performance.

H2y: Unrelated diversification does not have a significant relationship with
the firm’s performance.

H2,: Unrelated diversification has a significant relationship with the firm’s
performance.

Model 01 identifies a significant relationship between "ROA" and "related
and unrelated diversifications" in the phenomenon of long-term causality.
However, there is only a short-term correlation between related
diversification and ROA that is meaningful. In model 02, only the short-term
association between "related diversification" and ROE is statistically
significant, although the long-term relationship between "ROE" and "related
and unrelated diversifications" is significant. According to Model 03, Tobin's
Q and the accompanying diversification have a substantial long- and short-
term relationship.
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Table 11: Summary of Long-run and Short-run Causality

Model Hypothesis Significant Relationship

Long-run Short-run Causality
Causality (Wald Test)
CcQ)
Model 01 Hlo Yes Yes
(Reject H1yp) (Reject H1yp)
H2, Yes No
(Reject H2¢) (Do not Reject H2y)
Model 02 Hlo Yes Yes
(Reject H1yp) (Reject H1yp)
H2, Yes No
(Reject H2¢) (Do not Reject H2y)
Model 03 Hlo Yes Yes
(Reject H1yp) (Reject H1yp)
H2, No No

(Do not Reject H29) (Do not Reject H2o)
Source: Compiled by the Author

If one or more cointegrating vectors are identified for a group of variables, a
VECM (Vector Error Correction Model) that accounts for both short-run
changes in variables and departures from equilibrium is an effective
estimation technique (Andreia, 2015). This study's data analysis allowed for
the determination that models have cointegrating vectors and that VECM was
required to continue the work. VECM is suitable for determining both the
long-term and short-term relationships between diversity and business
success. Manchun, Sanghyo, & Jaeeun conducted a 2019 VECM study on
company diversification and the success of construction firms. According to
the findings, businesses with higher diversity indices benefited the most from
the strategy. To preserve the benefits of diversification, it is essential to
anticipate market shifts in advance, which is short-run causality, and to
continuously adapt business portfolios, which is long-run causality. In
addition, construction businesses have identified several strategies for
applying the business diversification plan to improve business performance.
In other words, businesses with lower levels of diversification tended to
concentrate on their specialized industries in order to improve business
performance, whereas businesses with higher levels of diversification
actively employed the diversification strategy by leveraging a variety of
business networks (Han, 2019).
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Prior to explaining the results, it is essential to compare the results to those
of earlier studies. Frequently, a substantial amount of capital is required for
a company to diversify into new products, industries, or market segments. In
other words, the asset profile of a diversified firm is significantly more asset-
heavy than that of an undiversified organization. A diversified firm has a
lower return on assets than an undiversified firm, even though its absolute
return is bigger. This is because the company's returns do not always follow
the preceding undiversified profile. In this study, connected diversification
has a considerable impact on corporate success, according to hypothesis 1.
According to common wisdom, related diversification enables a company
with expertise in one area of an input to apply those skills in several industries
where the same factor influences performance, hence increasing the
company's financial success. This study found that linked diversification has
a negative connection with accounting-based and market-based performance
for a variety of reasons. For instance, a company's performance could be
negatively impacted by "new section" (yet related) expenses such as rent,
labor, laws, and economic consequences. According to Berger and Ofek,
excessive investment and cross-subsidization may limit the value of diversity
(Berger, 1995). The tax advantages of diversification may mitigate a portion
of this value loss. There could be a variety of causes underlying the
occurrence, making it a potentially intriguing topic for further study.

CONCLUSION

This study tested diversification and how it affects firm performance and
their businesses during the Covid-19 pandemic. The study goal is to
determine impact of the entropy index as a measure of diversification strategy
on firm performance of DIMO PLC pre and during the Covid-19 Pandemic
period. In this study, a preliminary investigation of the theoretical
foundations of diversification was conducted. This study also explored the
numerous forms, approaches, justifications, enterprises, programs, and
efficiency examples of diversification. This study reviewed the literature on
the relationships between diversification and performance, which assisted us
in formulating our early assumptions and drawing preliminary results. The
second component of the study was an empirical examination of the effect of
variety on performance. Overinvestment and cross-subsidization are likely to
blame for the unfavorable association between linked diversification and
business success, as determined by the study. This loss of value can be
avoided due to the tax advantages of diversification. There are several
possible explanations for the phenomenon, making it an attractive topic for
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further research.

However, DIMO PLC statistics indicate that unrelated diversification and
financial performance are positively correlated. Several potential causes
include political ties in a developing nation, the capacity to sustain and justify
the capital expenditures necessary for diversification, and investor
expectations that view business diversification as a positive management
activity. Moreover, a negative correlation was shown between company
performance and size. The evidence from DIMO PLC demonstrates that, in
the long run, unrelated diversification is positively related to a company's
success, but related diversification is negatively related to a company's
performance. However, only the relevant diversification influences DIMO
PLC's performance immediately. In light of this, DIMO PLC's diversification
strategies have proven more successful over time. DIMO PLC is an expert in
the automotive industry and employs relevant diversification strategies.
Despite the effects of the Covid-19 outbreak and import limitations, the
company's overall performance has remained consistent. According to the
findings of this study, DIMO PLC could achieve its goals by increasing its
activities in the agricultural, biomedical, construction, and material handling
sectors, which are all considered unrelated diversification techniques, in
order to face unforeseen problems.
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ABSTRACT

Fish drying cottage industry is an informal cottage industry which exists in the
coastal areas of Sri Lanka. Northwestern and Southern coasts are famous for dried
and Maldive fish manufacturing in the island. This industry is not practiced
[frequently as a result of reasons such as, labor involvement, technology involvement,
market conditions, unavailability of raw materials, land use factors, based on
manufacturer’s personal decisions etc. This decision ultimately affects finding a
wholesale buyer, getting government and financial support and adopting technology
and technical knowledge and provision of infrastructure. Therefore, frequent
manufacturing solves many issues of the manufacturers and there is a need to
facilitate manufacturers to engage in the industry frequently. As the industry is home
based, and as land and land use become a major factor which determines the nature
of engagement or the decision of frequent or infrequent manufacturing land related
factors affecting the frequent or infrequent manufacturing are needed to be analyzed.
Hence, a binary logistic regression analysis is performed using R Studio by taking
nature of engagement as the dependent variable and interest over the land, extent of
the property, major use for which the land is put, availability of a smoking stall and
availability of a separate resting place for laborers as independent variables. These
independent variables are included in functional space characteristics of land such
as parcel, space use and structure. Relevant data were collected by using an
interviewer guided questionnaire survey from 381 manufacturers in 5 Grama
Niladhari Divisions of Kudawella, Tangalle Pradeshiya Sabha from August 2021 to
November 2021, which was the total population in the concerned period. It was
revealed that extent of the property and availability of a smoking stall affects more
significantly on the nature of engagement, while the extent of the property is the most
significant factor in the model. The model is fitted with MCFadden R’ value of 54.6%.
Depending on the results of the study, it is expected that substantial and effective
strategies will be applied by the manufacturers and relevant authorities to utilize
existing space effectively and increase the extents according to the requirement.

Keywords: Cottage industry, Fish Drying Industry, Informal Economy, Binary Logistic
Regression Analysis, Land Use
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INTRODUCTION
Background of the Study

Economy of a country is built upon the factors of production. So, factors of
production are simply the “building blocks of the economy” (Federal Reserve
Bank of St. Louis, n.d.) of a country. Four basic factors of production have
been identified by the scholars and the economists. They are land, labour,
capital and entrepreneurship. Land, as a factor of production, plays a
significant role in the production process. In economy terms, land includes
all the natural resources (Mukherjee, et al., 2003). However, different
definitions are provided for land in different disciplines. Land is real estate
in legal terms. So, it includes “all the space underneath the land, land itself
and the airspace over the land” (Wex Definitons Team, 2020). Real Estate
professionals recognize the things which are permanently attached naturally
to the surface of the earth, under the earth and above earth (Ariyawansa,
2016). Generally, in day today life, the term “land” is used to refer to the lots
of land and property built on them. However, whatever the definition is, it is
undoubtful that the land is a vital factor for the existence of economic
activities and the society (Edirisinghe, 2015).

Managing land is also important, just as the other factors of production.
United Nations Convention to Combat Desertification, (n.d.) emphasis the
need of management of land as it is the core of economy and health of the
public and the ecosystems. Land management can be done at a national level
by classifying land as urban and rural. Urban lands or urban areas are defined
by various countries in various ways. But urban lands are inevitably,
geographical areas with high population and building densities, low
agricultural land uses and agricultural, and surrounding areas of cities. Urban
land as a functional space provides space for various functions or uses to take
place. “residential, transport facility, public service, industrial, commercial,
logistics and warehouse, municipal utility, green space” are identified as the
major urban functional uses of land (Zhou, et al., 2020). Authorities and
institutions are established at the national level to manage such urban land by
identifiying the necessity of the prevailence of a such body to the country.
India has region wise state authorities to monitor urban development. USA
have identified housing as a major development area in urban development
and have a separate department for housing and urban development. Urban
Development Authority of Sri Lanka is such body which works towards the
“integrated planning and implementation for the economic, social,
environment and physical development of declared urban areas” (Urban
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Development Authority, Sri Lanka, 2022). As mentioned in that phrase, the
authoritative body declares some urban areas as Urban Development Areas
on the opinion of the relevant minister, by considering the suitability of
development of the area. Such declaration ensures the optimum economic
utilization and the physical utilization of the area (Urban Development
Authority, Sri Lanka, n.d.). In Sri Lankan context, coastal areas are attractive
urban destinations and the Urban Development Authority of Sri Lanka has
identified and declared “the areas lying within one kilometer inwards the
mean high water line of the area” (Urban Development Area, Sri Lanka,
2020) as urban areas. As per the statistics of Census and Statistics
Department, Sri Lanka, (2012) 70% from the total urban population and 80%
of infrastructure facilities are segregated in coastal areas. Moreover, building
densities in coastal urban areas are vey high.

When considering economic activities of urban areas of developing
countries, majority of activities are done informally (Chen, 2016). Informal
economy should not be underestimated in urban development as those
promote urban poverty eradication and also contribute to urban income
generation and provision of flexible goods and services to residents of urban
areas (Brown, 2018). However, as per the views of Gabriel, et al., (2019)
activities in the informal economy devalues land as such activities introduce
commercial and industrial activities into residential areas and break the
harmonious spatial distribution of compatible land uses. In other way around,
land use limitations limit the optimum operation of informal economic
activities.

Urban lands being a specific concern in land management, should be utilized
with proper care to get the maximum utilization. So, even the informal
ecnomic activities cannot be left aside concerning that those are not formally
recorded or solidatarily operating. Specially, as coastal areas of Sri Lanka are
rich in resources such as sandy coasts, aquatic resources, labour etc. which
are vital for economic development, land should be utilised in a way that
derives the maximum use of such resources.

Fish drying cottage industries; Maldive fish manufacturing and dried fish
manufacturing utilize the excess yeild at fisheries harbours. Usually, the
manufacturers purchase raw fish only if the prices are low. Infrequent or the
uncontinous engagement can be commonly seen in such informal cottage
industries. Undoubtedly this closes paths for many due advantages. Land use
limitations affects in that concern. Therefore, there is a apparent relationship
between the land use and nature of operation frequency of a coastal informal
cottage industry; fish drying industry. Kudawella is selected as the

19" International Conference on Business Management 57



geographical study area as it is the largest fisheries community of the largest
fish supplier of Sri Lanka, Tangalle (National Aquatic Resources Research
and Development Agency, 2018). As it is observed, in this community, fish
drying industry has widespread in the recent years and has risen as the second
major economic activity. Fish drying cottage industry of Kudawella has
prevailed in the village for a long time. But, since about 2015, the industry
has grown and spreaded widely throughout the region. The industry is a
solution to utilize the extra yeild of multiday crafts. Wholesale prices of yeild
of multiday crafts are determined at auctions hold at fisheries harbours. When
it seems that low prices are going to be determined, fish remain unsold in
crafts and eventually become unconsumable. Specially in stormy seasons,
multiday crafts stay months in the sea and when they arrive at the harbour
wholesellers refuse buying or determine a low price. As a solution for such
issues, fishermen are used to buy their yeild themselves. Thenafter, they
process fish as Maldive fish or dried fish with the help of family members or
a small number of external labourers.

As it seems, the industry has created economic and social adavantages.
Specially, in addition to direct income generation, indirect income generating
sources like, transportation services, farm food manufacturing from residues
of the cottage industry, food catering services for labourers etc. has arisen.
However, environmental pollution, non-appealing nature of the environment,
unbalance of ecosystems due to increased population of crows and flies,
encroachment of environmentally sensitive areas, security concerns in the
villagers as more outsiders are coming, lack of attention towards the
education of children have arisen as negative impacts of the industry.
Undoubtfully, factors such as waste generation and waste disposal impact
quality of land. However, it could be observed that land and functional space
characteristics of land affacts the effectiveness and engagement of the
industry. For an example, if the property used for the industry is a rented one,
the manufacturer tries to engage in the industry more frequently. So, the
ownership matters for the engagement. So, there is a need to identify the
relationship between the functional characteristics of land and the nature of
enagement in the fish drying cottage industry in order to utlize the land
optimally in the industry to get a optimum production. Specially the nature
of engagement (frequent or irregular) affects finding a wholesale buyer,
accquiring government support, financial support and technical support. So,
inorder to acquire those and to make the industry sustainable and effective, it
is needed to check whether the contribution of land can be taken.Ultimately,
arranging means for effective land management in industry locations and
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policy making will be done by the relevant institutions and individuals.
Objective of the Study

The general objective of the research is to identify whether there is a
relationship between the functional space characteristics of land and the
nature of engagement of manufacturers in the industry. The general objective
is supported by two specific objectives.

e To identify functional space characteristics of land affecting the nature of
enagement of manufacturers of fish drying cottage industry

e To identify whether there is a significant relationship between functional
space characteristics of land and nature of engagement (frequent/
infrequent) of manufacturers in fish drying cottage industry

LITERATURE REVIEW

The literature review includes: land, functional space characteristics of land,
informal economy, land use in informal economy and fish drying cottage
industry.

Land

Generally in day today life, land is termed as whole area of the earth’s surface
except the areas covered by water. In other words, land is the portion of the
earth which exists in the solid state (Edirisinghe, 2015). So, land is soil or
surface of the earth to many people. But, land is a factor of production in
economics and the natural resources which contribute for production fall into
the category (Anon., 2022). So, land is recognized as the “resource base” for
production processes (Edirisinghe, 2015). In sociological terms, land is the
carrier of human activities and the fundamental resource which is vital for
the survival of rural and urban economic activities and residents (Long, et al.,
2021). So, land provides space for human activities to take place. Real estate
professionals who are engaged in real estate management identify land as a
resource wider than the surface of the earth. So, according to them, surface
of the earth, its subsurface and the airspace including the naturally originated
things attached permenantly (Ariyawansa, 2016) are included in the term “
land”. According to the definition given by Thomsett, (1988), land includes
rights over the land. So, land is not only tangible, but also intangible in the
point of view of the real estate professionals. The definitions of
environmentalists differentiate human interventions and natural occurences.
The definition provided by King, (1995) specifically mentions that the the
“disposal sites” and areas covered by “occupiable buildings” should be
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exempted from the definition of land. So, according to the definition, land
includes only the naturally originated things. So, all the mentioned definitions
suggests that the land is a wider than the surface of the earth and includes
intangible things such as rights. Moreover, the fact; natural origin is
paramount in definitions given for “Land”.

Land can be viewed under different perspectives. According to Edirisinghe,
(2015), land is space as it provides support for life and activities to happen,
nature as it is closely connected with natural factors, a factor of production
as it enforces the production processes, a consmption good as there is a value
in consumption, situation as it involves location, property as it involves real
estate and rights, capital as it is considered for investments. Weerakoon,
(2016) have specified the perspectves such as being a “functional space,
setting for activity sysem, a commodity and an aesthetic resource. As per the
study done in Canada about indigenous and non- indigenous perspectives,
land represent identities of people, act as the base for the survival of people,
as a commodity and a mean of generating profit. Hence, social, economic and
physical characteristics of land are identified by using different perspectives
of land.

Functional Space Characteristics of Urban Land

Urban land as a funcional space, accomodates various uses to take place on
it. This suggests that various socio- economic land functions such as
institutional uses, commercial uses, residential uses, roadway, parking, and
light industries (Rodrigue, 2015) are functioned on land to facilitate “living
working and recreation” (Onwuanyi, et al., 2021). Qualititative
characteristics or the attributes of the functional land generates characteristics
for functional land use. In other words characteristics of functional space is
identified from the structures which are on the relevant space (Kaiser, et al.,
1995). Berke, Godschalk, Rodriguez, & Kaiser, (2006) has identified 24 suh
characteristics. Table 1 shows the 24 functional space characteistics of land.

Achieving functionility of all land is one of the major objectives of planning
the land use (Onwuanyi, et al., 2021). So, addressing and exploring the
characteristics of fucntional use is essential for effcetive land use planning.
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Table 1: Functional Space Characteristics of Land

Category Characteristic
Parcel Location
Area
Ownership
Assessed value of land
Zoning
Environment Slope
Soil type
Land cover
Wetland
Flood plain
Hazards
Structure Building type
Floor area
Ground coverage
Height
Number of stories
Condition
Assessed value of improvements
Space use Existing use: primary and secondary
Intensity
Number of units
Number of residents
Number of employees
Planned future use

Source: (Kaiser, et al., 1995)

Informal Economy and Cottage Industries

Informal economy is recognized as the lifeblood (Chen, 2016) of many urban
areas around the world. Informal economy promotes inlcusiveness and
spatial justice and ultimately contributes for poverty eradication. Ruzek,
(2015) identifies informality as a catalyst for sustainability which comprises
of “economy, society, environment, and equity”. Informal economy is
characterised by small, irregular, undefined spaces of work, need of low level
of expertism, low and irregular incomes, low or restricted access to markets,
information, training, technology and finance services and lack of
recognition and regulation by law and other formal settings (ILO, n.d.).

Most of the cottage industries fall into the category of informal economy.
According to Pandey, (2013), both developing and developed countries need
cottage industries for their development. Cottage industries do not have a
locally recognized definition. Different definitions of other researches and
institutions suggest that cottage industries have characteristics such as owner
being the investor and the laborer, work being home- based and getting
contribution of family members, full time or part time engagement, use of
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small number of workers, usage of indigenous methods, no or low usage of
technology, usage of local raw materials, trading inside the country,
capability of establishing without legal permission (Hasan, Rehman, Nabi,
Hamid, & Naeem, 2017; Rahman & Kumar, 2018).

As identified by International Institute for Environment and Development,
(2016), “ lost revenue, unfair competition, low productivity, human rights
abuses and environmental degradation” are the negative results of informality
which can be seen in cottage industries too. Although the informal economy
has some negative impacts, proper monitoring, facilitation will make them
“innovative, resilient, resource-efficient” (International Institute for
Environment and Development, 2016) and ultimately more profitable than
the formal economy.

Land Use in Informal Cottage Industries

As the name suggests, most of the cottage industries are operated in
residential premises. So, operational and functional capacility get limited
when the nature of the cottage industry requires relatively large spaces.
According to Anandi, (2010), Mahatma Gandhi of India has had a great
philosophy about the usage of land. Mahathma Gandhi had believed that the
land should not be owned by individuals and it should be substantially
adequate for a person to manage, to subsist his livelihood and earnings, to
retain environmental aspects and bio diversity. He has specifically referred
to agricultural cottage industries in his statemets. Yet, this could be appiled
for other cottage industries too. Accordingly, Land should be enough for the
purpose when engage in industries, or else, hurdles are created. Land related
challenges in cottage industry are various. Land related regulations such as
zoning and unavailability of adequate space for parking and distribution
(Kokemuller, n.d.) generates challlenges for cottage industries. Specially,
inadeuqate space for parking and distribution of products create neighbour
unrest. Cottage industry is a term which has been used since the dawn of time
to refer to small scale household industries in rural areas. But currently,
cottage industries have widespread in urban areas than in rural areas, creating
environmental challenges too (Amaratunge, n.d.). Recognizing as industrial
estates is a step taken to mitigate challenges in cottage industries (Joy & Kani,
2013). Through that, land use gets an adequate recognition. There are
countries and regions which have imposed land use restrictions on cottage
industries. According to the Development Code, (2022) of Yucaipa,
California, cottage industries should not alter the nature of residential areas.
Further, they limit the informality of cottage industries by necessiting the
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mandatory “Home Occupattion Permit”. Further, minimum land extent
requirement is imposed. Correspondingly, capacity of functions of cottage
industries are limited. Quantity of production and frequency of enagement in
the industry get affected in that way. Allthough Sri Lanka, has no such
restrictrictions, pressures created by macro and micro environment has
affected production capacity and production frequencies.

Fish Drying Cottage Industry

Fish drying is a way of adding value to fish. Value addition helps the better
use of excess yield of fish (Datta, 2013) and the increase of profit generation
capability (Binsi, et al., n.d.). Moreover, it helps to differentiate products to
suit various markets and their needs and to trade underutilized or low
demands with high profits (Venugopal, et al., 1995). Most of the studies done
regarding the fish drying cottage industries have focused the enterpreneural
aspects of the industry. Basnayake, et al. (2018) and Rupasinghe, et al. (2011)
are some such researches which have focused on the women in the industry.
Elapatha & Silva, (2018) has concerned on the environmental aspects of the
study. So, no study has been done to identify the role of land in the industry
and its relationship with the engagement of the industry.

METHODOLOGY
Population Size and the Sample

The population of the study is the total number of manufacturers engage in
the fish drying industry in 5 Grama Niladhari Divisions of Kudawella in the
considered period. Number of manufacturers in the concerned period was
found to be 381. The industry is dynamic, and the perfectly competitive
nature of the industry allows free exit and entrance. Therefore, number of
manufacturers engage in the industry are not static and may change over the
time. So, to avoid the impacts of this dynamic nature, the whole population
in the concerned period was used for the analysis. Also, the industry differs
from place to place. Therefore, generalization of the results is recommended
to be used only for the study area.

Variables of the Study

The dependent variable of the study is nature of engagement of the
manufactueres. Nature of enagement is of two types as frequent or infrequent.
When a manufacturer engage in the industry frequently, he engages
throughout the year despite external influences. Even if the industry is not
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the main source of income of the family, the motivation of the manufacturer
is to practice the manufacturing as a stable source of generating income.
Therefore usually, these people get easy access to finding manufacturers and
recognized by the government and other supportive institutions. Moreover,
manufacturers who engage in the industry frequently, have more capital
invested such as vehicals for transporting raw fish to the site, permanent
structures built as smoking stalls, investments in land etc. But infrequent
nature of the business limit manufacturers from investing and working capital
is higher as expenses such as transportation fares, have to be born in each
turn. Infrequent engagement limits manufacturers from getting fixed
wholesale buyers. This is considered as the major disadvantage caused by
being irregular. However, scarcity of labour, exhaustion caused due to the
artisanal method of manufacturing, price fluctuations in markets,
unavailability of raw materials, land use factors, and manufacturer’s personal
decisions are the major factors which make manufacturers to engage in the
industry infrequently.

There are 24 functional space characteristics defined and identified by
Kaiser, et al., (1995) which are under 4 main categories. The researchers
identified some functional space characteristics which affect the funcionality
and operations of fish drying cottage industry. Interest over land or the
ownership is mainly of two types in the village. They are freehold and
leasehold. Manufaturers engage in the industry more often, when they have
leasehold interests. Specially, if the main use of the land is the industry, the
frequency and the scale increase. It could be observed that having larger
extents of land allowing manufacturers to engage in the industry more often.
Specially strcutures like smoking stalls or any other mean to smoke fish is
needed in the rainy season. Not having such structures limts the frequency of
engagement. Industry is more often practiced in premises where the major
land use is the industry itself. But, if the prime purpose of the land is
residential or commercial, those activities are put first. It could be observed
that most of the cottages avoid engage in the industry on full moon poya days.
According to observations, having formal means for onsite liquid waste
disposal create less environmental issues. Neighbour unrest and legal
interventions occur when improper disposal practices are followed.
Manufacturers are urged to produce small quantities and the number of turns
reduced when such unrest occurs. As mentioned, having a smoking stall has
become a crucial factor in manufacturing. Those affect not only in rainy
periods, but also when the bulks are large to be dried out in the sun. Having
a separate resting affects overall worker satisfaction. Even the family
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members who assit for the industry prefer to have a separate resting area as
per the views of manufacturers. The major reason for that is the odour which
remains in their hands and the body after the manufacturing the process.
Tables 2 shows variables choosen for the study mainly based on observations,
governmnet reports and the vies of the researchers.

Table 2: Variables of the research study

Variable Functional space characteristic category
Dependent Variable

Nature of Engagement (Frequent,

Infrequent)

Independent Variables

Interest over the land Parcel- Ownership

Extent of property Parcel- area

Prime use of land Space use- Existing use

Onsite liquid waste disposal Space use

Availability of a smoking stall Structure

Availability of a separate resting place Structure
for workers

So, the dependent variable (Nature of engagement- frequent/ infrequent) is
affected by the functional space characteristics of land, nature of engagement
(E), interest over land (1), extent of the land (P), major use of land (U), the
mean of onsite liquid disposal (L), availability of a smoking stall (S), separate
resting place for labourers (R). It is assumed that the dependent variables
change due to changes in the independent variables while all other factors
affecting the nature of engagement remains constant. This relationship
between the dependent and independent variables can be shown as in the
equation,

NE= X(E+I+P+U+L+S+R) @)

Hyothesis mentioned in table 3 are established to support the general
objective of the research.
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Table 3: Hypothesis of the research study

Variable

Hypothesis

Interest over the land

Extent of property

Prime use of land

Onsite
disposal

liquid  waste

Availability of a smoking
stall

H,: There is no significant relationship between type of interest
over the land and nature of engagement in the industry

H: There is a significant relationship between type of interest
over the land and nature of engagement in the industry

H,: There is no significant relationship between the extent of
land and nature of engagement in the industry

H,: There is a significant relationship between extent of land
and nature of engagement in the industry

H,: There is no significant relationship between prime use of
land and nature of engagement in the industry

H;s: There is a significant relationship between prime use of
land and nature of engagement in the industry

H,: There is no significant relationship onsite liquid waste
disposal and nature of engagement in the industry

Hy: There is a significant relationship between onsite liquid
waste disposal and nature of engagement in the industry

H,: There is no significant relationship between availability of
a smoking stall and nature of engagement in the industry

Hs: There is a significant relationship between availability of
a smoking stall and nature of engagement in the industry

Availability of a
separate resting place
for workers

H,: There is no significant relationship between availability of
a separate resting place for workers and nature of engagement
in the industry

Hs: There is a significant relationship between availability of
a separate resting place for workers and nature of engagement
in the industry

Figure 1 shows the conceptual framework of the research. There, 6 functional
space characteristics of land act as the independent variables while the nature

of engagement; whether frequent or irregular, act as the dependent variable.
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Figure 1: Conceptual Model
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Data Collection

Data was collected from interviewer guided structured questionnaire survey
from the whole population of manufacturers existed in the period between
August 2021 to November 2021.

Data Analysis

Both quantitative method was used to analyze collected data. Secondary data
collected in the literature survey helped to identify the functional space
characteristics and the observations helped to eloborate how those
characteristics impact the considered industry. Quantitative data collected
through the questionnaire survey were descriptively analysed to have an
understanding about the existing state of the industry. Logistic regression
analysis in R Studio was used to identify the relationships between the
dependent and independent variables.

RESULTS AND DISCUSSION
Descriptive Data Analysis

Data collected through the interviewer guided questionnaire survey was
descriptively analysed to get an overview of the existing status of the industry
and the manufacturers. 381 manufacturers took part in the survey. Those
were the Maldive Fish and dried fish manufacturers of five Grama Niladhari
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Divisions of Kudawella in the period between August 2021 to November
2021.

Social Background: Table 4 shows, the number of manufacturers by Grama
Niladhari Division and their percentage distribution.

Table 4: Number of manufacturers in Kudawella by GN Division (August
2021- November 2021)

Grama Niladhari Division Number of manufacturers Percentage
Kudawella-North 75 19.78%
Kudawella-Central 68 17.84%
Kudawella-East 37 9.71%
Kudawella-South 109 28.60%
Kudawella-West 92 24.14%
Total 381 100%

Source: Primary Survey (2021)

According to table 01, Kudawella harbour, which is the major location of
purchase of raw materials has played a significant role in determining the
industry locations. Accordingly, highest percentage manufacturing locations
are in Kudawella South and Kudawella West. Only 9.71% of the total
number of manufacturers are from Kudawella-East. According to the
observations, Kudawella-East has the highest elevation of the village and,
inaccessible roads than the other parts of the village. So, transportation has
become difficult although the GND is located physically closer to the harbor.

It is observed that when the number of members is higher in a family, they
tend to try additional income generation methods. Yet, having more family
members also disturbs the functioning of cottage industries. According to the
data collected, more than half of the manufactures have only 4 to 6 members
in their families. So, family and family members are major concerns in
cottage industries. Also, the majority of the cottages engaged in the industry
are neutral families. It is 73.75% of the total population. According to
observations families with old parents avoid engaging in the industry or use
a relatively high number of outside laborers.

Economic Background: The major income source of the families engaged
in the industry is marine fisheries. As shown in figure 2, it is 78.22% of the
total number of cottages engaged in the industry. Families who are engaged
in marine fisheries can purchase raw fish easily at a low cost. Most of the
times, the stock received as the fisherman’s share of the catch is utilized for
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the industry. As well, most of the multiday-craft owners use the catch for the
industry, if it seems that they cannot get a good wholesale price at the auction.
“Others” in the categorization include animal husbandry, hospitality-related
activities, and secondary agriculture. Also, it is noticeable that the major
income source of 2.29% of families is the industry. It is 11 families in

number.

Figure 2: Major income source of the cottages, engaged in the industry
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Economic activity

Industry Background: Figure 3 demonstrates the extent of the lands used
for the industry. According to figure 3, nearly half of the land (48.03%) which
is used for the industry is in the range between 11p to 15p. Although the land
required to engage in this industry is higher than the land requirement for
residential use, people are used to utilize roofs of their houses, the beach,

adjacent roads and unoccupied lands of others to engage in the industry.
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Figure 3: Extent of properties that are used for the industry
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There are two types of interests as freechold and leasehold as per the results
of the questionnaire survey. Only 1% of property under leasehold ownership
is used for the industry, which is 4 in number. According to observations,
most of the lessors are reluctant to lease out their land for the industry as
excavations and refilling is needed at the end of the period. Also,
manufacturers who do not engage in the industry frequently, do not consider
leases as the revenue generation in the industry is uncertain most of the time.

Table 5 is about the major purpose of the property used for the industry.

Table 5: The major purpose of the property used for the industry

Purpose Number of Properties Percentage
Residential 368 96.59%
Retail Trade 4 10.05%
The industry 7 1.84%
Others 2 0.52%
Total 381 100%

As per the data given in table 6, the majority of property used for the industry
(96.59%) are used primarily for residential purposes. These statistics can be
justified by considering the industry’s prevalence as a cottage industry.
However, seven properties are used majorly for the industry. The “others”
category consists of the manufacturing of nets and secondary agricultural
activities.
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Frequency of engaging in the industry varies depending on factors such as
the quantity and quality of raw fish purchased, weather conditions,
characteristics of land and land use, labor involvement, technology
involvement, market conditions, and personal matters of the manufacturers.
However, multiple turns in small quantities avoid the manufacturers from
making internal economies of scale. Only 10.5% of the manufacturers are
engaged in the industry frequently, despite factors such as price deviations,
weather conditions, etc. The remaining 89.5% has irregular nature of
engaging in the industry.

Figure 4 shows the availability of infrastructure facilities in the industry.
Infrastructure facilities include the availability of a soakage pit, smoking
stall, and resting place for workers.

Figure 4: Availability of infrastructural facilities
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According to figure 4, more than half of the manufacturers (65.09%) do not
have an onsite soakage pit to dispose of liquid waste. So, they either dump
them on-site, dump them at the harbor jetty, or dump them at any other place
like the lagoon or a swamp area. So, unavailability causes environmental
issues.

Smoking stalls are essential in the rainy season. Yet only 15.75% of the
manufacturers have smoking stalls. Cost of construction, unavailability of
enough space, high cost of firewood and coconut husks are the factors that
demotivate manufacturers from constructing smoking stalls.

When separate resting places for laborers are considered, the majority of
cottages do not have such places. It is 86.09% of the total population.
Insufficiency of space at the property is presented as the reason by many
manufacturers.

Binary Logistic Regression Analysis

Binary logistic regression is used here to analysis the probability of the
engagement in the industry being frequent or irregular. Here, “frequent” and
“infrequent” are the binary outcomes of the dependent variable, “nature of
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engagement in the industry”. The logistic curve of probability of changing
nature of engagement can be depicted by the logistics function,

f(Z)Zl-I-T

The logistic regression is expressed as,

1
1 + e_(a+zi'c=1 ﬁlxl) )

in which, P(Y = 1|X 1, X2, e e X k) is the probability of the dependent
variable, when Y=1 Where, X; X, ...... X}, are the independent variables
which affect the nature of engagement in the industry. §; is the coefficient of
the variable X; and these coefficients can be interpreted by rewriting the
model in probability ratios which cause the change in nature of engagement.
As the change in the dependent variable is caused by the change in 6
independent variables, summary statistics of the 6 independent variables used
are shown in Table 6.

Table 6: Summary statistics of variables

Nature of Interes Exten Majo Onsite  Smokin  Separat

Engagemen t over t of r use liquid g stall e
t the the of the waste resting
land land land disposa place
) for
laborer
s
Minimum | 0.000 0.0000 1.000  1.000 0.0000  0.0000 0.0000
IR 0.000 0.0000  3.000 1.000 0.0000  0.0000 0.0000
Quartile
Median 0.000 0.0000  3.000 1.000 0.0000  0.0000 0.0000
Mean 0.105 0.0105 3265 1.063 0.3491  0.1575 0.1391
3 0.000 0.0000 4.000 1.000 1.0000  0.0000 0.0000
Quartile
Maximu 1.000 1.0000  7.000 4.000 1.0000  1.0000 1.0000
m
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“Frequent” category in the variable is given “1” as the outcome of the
analysis will be discussing the probability of being frequent in relation to
being irregular. So, being irregular is given a value of “0”. Interest over land
is of two types as freehold (0) and leasehold (1). Minimum and maximum
values depicted in the summary statistics show that both values are included
in data. Extent of the land is categorized into 7 categories with five perch
intervals. All the categories from 1-7 include data. Residential, retail,
industry and other land use categories are given values from 1 to 4 for the
statistical analysis purpose. Availability (0) and unavailability (1) are the
categories of the variable, availability of a mean of onsite liquid disposal. In
the same way, availability of a smoking stall (0), unavailability of a smoking
stall (1), availability of a separate resting place for workers (0), and
unavailability of a separate smoking stall for labors (1) are the categories of
the variables, availability of a smoking stall and a separate resting place for
workers.

A surface analysis of regression was done by generating bar plots for each
variable.

Nature of Engagement by Interest Over the Land: Infrequent nature of
the engagement has been more visible in lands which are held under freehold
interest. But industry engagement is more frequent in property held under
leasehold interest. Accordingly, nature of engagement differs depending on
the interest over land. Figure 5 graphically shows how the nature of
engagement changes depending on the interest over land.

Figure 5: Nature of engagement by interest over land
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Nature of Engagement by Extent of the Property: According to figure 6,
the industry shows an irregular nature in sites which has extents less than 25
perches. But, from 26 perches onwards the industry has been more frequent.
Just as the observations of the field visit depicted, more space in
manufacturing sites allow the manufacturers to engage in the industry more
frequently than in manufacturing sites with less space.

Nature of Engagement by the Major Use for Which the Land is Put: Four
major categories of land use are identified. According to figure 7, residential
land use has affected the industry to be more infrequent while the retail or the
commercial use has done the same. This clearly shows the contradiction
between different land uses. As per the observations, the environmental
concerns of the industry limits operations in residential and commercial
premises. Industry engagement is more frequent when the major land use of
the manufacturing site is engaging in the industry. Accordingly, nature of
engagement significantly changes when the main use of land changes.

Figure 6: Nature of engagement by extent of the property
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Figure 7: Nature of engagement by the main use of land

Nature of Engagement by Extent of the Property
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Extent of the Property
Nature of Engagement by Availability of Formal Onsite Waste Disposal
Methods: Availability of onsite waste disposal has not significantly affected
the determination of nature of engagement in the industry. This indicates that
the variable has not been concerned enough by the manufacturers even
though the environmental and regulatory concerns are there.

Nature of Engagement by Availability of a Smoking Stall: According to
the observations, availability of a smoking stall was a critical factor which
determines the engagement specially in rainy season. But the compulsory
nature of prevalence has made it insignificant to determine the nature of
engagement. In other words, availability of a smoking stall is not a factor
which determines the frequency or the motive, but the quantity.

Nature of Engagement by Availability of a Separate Resting Place for
Laborers: Availability of separate resting place for labourers have not shown
a significant variation with the availability of a separate resting place for
labourers. This shows that the owners’ motive of engagement has been
prominent rather than the workers’ motive.

Accordingly, infrastructure availability has not been a significant factor
which affects the determination of nature of engagement.

Logistic Regression Model: Although the apparent graphical illustrations
are such, the variables can be used again to build the generalized linear
model. According to table 7, only extent of the property and availability of a
smoking stall have significant impact on the dependent variable. It is
identified that variables with the p values less than the 0.05 significance level,
have significant relationship with the dependent variable. The rule of thumb
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here is that the null hypothesis is rejected if the probability value is less than
the significant value (Reject Ho if P value<a) and the null hypothesis is failed
to be rejected if the probability value is greater than or equal to the significant
value (Fail to reject Hy if P value>=a).

Table 7: Logistic regression analysis of variables

Estimate Standard Z value Pri>|z)
error

Interest over the | -21.9795 1191.4074 -0.018 0.985
land

Extent of the | -1.3977 0.2432 -5.748 0.00000000902954
property
Major use for | 0.4737 0.5881 0.805 0.421

which the land
is put

Availability of | -0.7257 0.6143 -1.181 0.237
formal onsite

waste disposal
methods

Availability of a | -2.2946 0.5477 -4.189 0.00002796959948
smoking stall

Availability of a | 0.4323 0.6316 0.684 0.494
separate resting
place for
labourers

As a result, hypothesis

Ha: There is a significant relationship between extent of land and nature of
engagement in the industry

Hs:There is a significant relationship between availability of a smoking stall
and nature of engagement in the industry can be accepted while the
hypothesis

Hi: There is a significant relationship between type of interest over the land
and nature of engagement in the industry

Hj: There is a significant relationship between prime use of land and nature
of engagement in the industry

Ha: There is a significant relationship between onsite liquid waste disposal
and nature of engagement in the industry
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Hg: There is a significant relationship between availability of a separate
resting place for workers and nature of engagement in the industry are
rejected.

These variables can be analyzed further by considering the categories in each
variable as indicated in table 8.

Table 8: Logistic regression analysis of factors of variables

Estimate Standard Error Zvalue  Pr(>z)
factor(Interest) 1 -25.0770 5329.6935 -0.005 0.996
factor(Extent)2 0.5396 4139.0022 0.000 1.000
factor(Extent)3 -14.6058 3957.8194 -0.004 0.997
factor(Extent)4 -15.9739 3957.8194 -0.004 0.997
factor(Extent)5 -17.8436 3957.8194 -0.005 0.996
factor(Extent)6 -18.2441 3957.8194 -0.005 0.996
factor(Extent)7 -20.1545 3957.8195 -0.005 0.996
factor(Purpose)?2 13.0934 4551.2851 0.003 0.998
factor(Purpose)3 1.0306 1.6849 0.612 0.541
factor(Purpose)4 1.3520 2.3873 0.566 0.571
factor(Liquid) 1 -0.7941 0.6296 -1.261 0.207
factor(Smoking) 1 -2.2849 0.5558 -4.111 0.0000393
factor(Resting) 1 0.4326 0.6364 0.680 0.497

Table consists of categorical variables adjusted for factor analysis. So, one
level is omitted from each variable. According to the table, only one factor
has a significance relationship with the dependent variable. That is,
availability of a smoking stall and the p value for the variable is 0.0000393.
The intercept of the alpha level of the variable is -2.2849. The odds ratio
which defines the odds of the outcome that will occur at the presence of the
exposure compared to the outcome that will occur at the absence of the
exposure, is used to find the probability. So, the probability of availability of
a smoking stall to affect the frequent nature of the engagement is 178%
higher relative to the impact of unavailability of a smoking stall on the
frequent nature of engagement.

Assessing the Model Fitness: MCFadden R? takes a value of 0.5459744,
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which is 54.6% as a percentage. This R value indicates the fitness of the
model to data. Usually, a higher value is expected as the R value. However,
54.6% of MCFadden R? indicates that 54.6% of the variance of the dependent
variable, nature of engagement is explained by the independent variables.

Variable Importance: According to the variable importance measured using
the “caret” package of the R Studio as mentioned in table 9, extent is the
variable with the highest importance. Availability of a smoking stall and
availability of an onsite liquid waste disposal method are the next important
variables. Here, a model-based approach is followed to find the variable
importance ensuring the compliance with the model performance. Variable
importance recognizes the variables with highest contribution for the model
to make accurate predictions. Accordingly, the model uses the variable,
extent of the property to make most accurate predictions. Therefore, it can be
recognized that the extent of land has been a significant factor for the model
in determining the nature of engagement.

Table 9: Variable importance

Variable Overall Importance
Interest over the land 0.01844834

Extent of the property 5.74801836

Major use for which the land is put 0.80545130
Availability of formal onsite waste disposal | 1.18143345

methods

Availability of a smoking stall 4.18939757

Availability of a separate resting place for labourers | 0.68446367

CONCLUSION

The main focus of the research was to find the relationship between the
functional space characteristics of land and the nature of engagement in the
industry. In other words, it was intended to identify whether the variations in
functional space characteristics of land significantly affect the determination
of nature of engagement in the industry. As informal cottage industries are
home based, special attention towards land should be paid to manage the
industry well and land should be effectively sufficient for engaging in the
industry (Akhter, et al., 1997). Six categorical variables were chosen in the
study. They are interest over the land, extent of the property, major use for
which the land is put, availability of a smoking stall and availability of a
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separate resting place for laborers. These variables are related to the major
categories of functional space characteristics of land: parcel, space use,
structure.

Data were collected from 381 manufacturers in the five Grama Niladhari
divisions of Kudawella, by using an interviewer guided structured
questionnaire. Descriptive analysis of the collected data showed that majority
of manufacturing sites are located in the Kudawella- South Grama Niladhari
Division which is the nearest to the harbour. Observations showed that
transportation is matter which is paid much attention as the raw materials are
of heavy weights and in a nature of getting rotted easily. Majority of
manufacturers have 4- 6 families and most of the families are neutral.
Observations revealed that space occupation of higher number of family
members interrupt manufacturing processes. At the same time, contribution
of family members is heavily taken for industry operations. Majority of land
used for the industry are between 11p — 15p. Also, the type of interest over
the property is freehold in majority of lands. Residential use of land is
prominent in these industry locations. Descriptive analysis showed that the
industry is irregularly practiced in most of the sites. Unavailability of
infrastructure such as soakage pits, smoking stalls and separate resting place
for workers could widely be seen.

Graphical evaluation of binary logistic regression analysis showed that there
is a significant relationship between the nature of engagement in the industry
(frequent/ infrequent) with the interest over the land, extent of the property
and major use for which the land is put. However, only extent of the property
and availability of a smoking stall were proven to be having a relationship
with or an impact on the nature of engagement, according to the binary
regression model. According to the importance of the variables, extent of
land is proven to be the factor which affects the model more significantly in
determining the nature of engagement. The model is fitted with a MCFadden
R? value of 0.5459744, which is 54.6%. This means that 54.6% of the
variance of the dependent variable, nature of engagement is explained by the
independent variables.

Accordingly, land and land use aspects become important even for informal
cottage industries. Specially, fish drying cottage industry uses much space
for cleaning up raw materials, drying up, waste disposal and for the usage of
the workers. So, land should be managed well to engage in the industry more
frequent. Frequent engagement in the industry generates more opportunities
for financial support, technology and technical support acquisition, to find
market etc. So, the manufacturers should be informed about the effective
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management of land specially focusing on getting the maximum utilization
of available land and improving infrastructure such as smoking stall.
Authoritative or regulatory institutions should also plan to derive the real
economic potential of the industry by using strategies such as allocating more
land for industry by considering the sustainability aspects. In addition, land
and land use are not the only factors which affect the nature of engagement.
Analyzing all these socio, economic and environmental variables by using
one model will generate more benefits to the industry and the manufacturers.
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