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Introduction
The Ghana Science Association 
(GSA), a voluntary, non-profit making 
and multidisciplinary organisation 
of scientists, technologists and 
mathematicians was formed in 1959. 
The Association traces its origin to 
the West African Science Association 
(WASA) which was formed in 1953 
at the University College of the Gold 
Coast. WASA was formed to provide 
West African scientists the forum to 
advocate the importance of Science 
and Technology as a necessity and 
bedrock for national development. The 
formation of GSA broadened the scope 
of activities from reading of scientific 
papers to involvement in national and 
international affairs. The Association was 
placed on government subvention under 
the Ministry of Education as far back 
as 1961 by a Presidential Fiat.  Hence 
the Association is supported through 
budgetary allocation from the Ghana 
Government. Other sources of income 
include membership dues and proceeds 
from workshops and conferences. 
The GSA was mandated to promote, 
popularize and demystify science and 
create a scientific culture in the country.  
The Association has made tremendous 
contributions to National Development, 
Health and Economic Growth through 
scientific interventions.  The Secretariat is 
a point where scientific and technological 
information and research findings are 
obtained by individuals and corporate 
bodies.

Membership of the Association is 
drawn from the Universities, Research 
Institutes, Industry, Government and 
Persons interested in the promotion of 
Science and Technology.  

Vision and Mission

Vision

To become a dominant voice in Science 
and Technology advocacy by promoting 
and popularizing Science and Technology 
to meet national developmental needs.

Mission

Advancing Science, Technology, 
Engineering and Mathematics 
(STEM) through interaction and 
cross-fertilization of ideas of all interested 
people to: -

1. Popularize, promote and 
disseminate scientific information 
and technology transfer for 
national development.

2. Contribute to the development of 
national Science and Technology 
policy.

3. Collaborate with industry to set 
national research agenda.

4. Establish linkages with industry 
to promote the transfer and 
application of Science. 

5. Seek affiliation and foster 
cooperative links with other national 
and international organizations.

Activities
1. Organization and participation in 

scientific conferences, workshops, 
seminars, symposia, public lectures, 
quizzes and science fairs.

2. Promotion of carrier development 
of scientists in Universities and 
Research Institutes in Ghana and 
elsewhere.

3. Publication of the scientific 
journal, magazines and books 
(e.g. Journal of the Ghana Science 
Association and Everyday Science 
for Schools magazine).

4. Training programmes for 
mathematics and science teachers to 
improve the teaching and learning 
of these subjects in schools and 
colleges of Education

Contribution to National 
Development
Issues of national importance have been 
regularly and consistently highlighted 
at biennial workshops, conferences etc. 
Communiqués had been submitted to 
Government and other stakeholders 
on very topical themes to help shape 
national policies. 

ghana Science 
association

ghana Science 
association (gSa)
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Food Science is the discipline in 
which biology, physical sciences, and 
engineering are used to study the nature 
of foods, the causes of their deterioration, 
and the principles underlying food 
processing. 

Food Technology is the application 
of food science to the selection, 
preservation, processing, packaging, 
distribution, and use of safe, nutritious, 
and wholesome food.

From the above definitions most of the 
activities outlined in the Food value 
chain are captured in this discipline 
making Food Science and Technology 
multidisciplinary. 

Some of the sub disciplines of 
Food Science and Technology:

•	 Food Chemistry - the molecular 
composition of food and the 
involvement of these molecules 
in chemical reactions 

•	 Food Safety - the causes, 
prevention and communication 
dealing with foodborne illness

•	 Food Microbiology - the positive 
and negative interactions 
between micro-organisms and 
foods 

•	 Food Preservation - the causes 
and prevention of quality 
degradation 

•	 Food Engineering - the industrial 
processes used to manufacture 
food 

•	 Food Product Development - the 
invention of new food products 

•	 Food packaging - the study 
of how food is packaged to 
preserve the food after it has 
been processed. 

•	 Food Physics - the physical 
aspects of foods (such as 
viscosity, creaminess, texture, 
etc.) 

•	 Sensory science - the study of 
how food is perceived by the 
consumers’ senses 

•	 Food analysis - is the discipline 
dealing with the development, 
application and study of 
analytical procedures for 
characterizing the properties of 
foods and their constituents.

The Myths about Food Science
•	 Food Science is NOT Only 

Nutrition

•	 Food Science is NOT Only 
Cooking 

•	 Food Science is NOT Home 
Economics

What does a Food Scientist and 
Technologist do?
Studies the physical, microbiological, and 
chemical makeup of food.  Depending 
on their area of specialization, they 
may develop ways to process, preserve, 
package, or store food, according to 
industry and government specifications 
and regulations.

Who can you work for as a Food 
Scientist and Technologist?

•	 Food and beverage processors

•	 Ingredient manufacturers/
suppliers

•	 Equipment manufacturers/
suppliers

•	 Academia

•	 Research Institutions

•	 Self-employed/Consultant

•	 Governments

•	 Non-government organizations

•	 International organizations

•	 Foodservice

•	 Food and beverage testing 
laboratories

•	 Food Regulatory bodies

How do you become a Food 
Scientist/Technologist?

•	 Attend an approved degree 
programme

•	 Gain hands-on experience: 
Food research laboratory and 
Internship

Degree Options
Degrees are offered at the Bachelor 
(B.Sc.), Masters (MSc./ MPhil) and 
Doctorate (Ph.D.) level. At KNUST, 
programmes offered are aimed to 
equip students with strong background 
and application of Food Science and 
Technology to the growing and dynamic 
needs of society with respect to food 
processing, preservation and safety issues 
(Figure 1). For more information visit: 
http://foodscience.knust.edu.gh 

What is Food Science and Technology?
Jacob K. Agbenorhevi (PhD) and Ibok N. Oduro (PhD)
Department of Food Science and Technology, Kwame Nkrumah University of Science and Technology, Kumasi.
Email: jkagbenorhevi.cos@knust.edu.gh / inoduro.sci@knust.edu.gh 
Tel: +233 (0) 208954223 / +233 (0) 244288315

Figure 1: Some products from Food Science & Technology Department, KNUST
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Humans create over 5 million tons of 
garbage every year. This is enough waste 
to fill the whole of Accra sports stadium. 
In Ghana, every living person generates 
0.5 kg of garbage each day.  Altogether, 
Ghanaians generate more than 12500 
tons of garbage each day. Most of this 
garbage can be recycled but we don’t.

Being educated as a child is first and 
foremost important. It is never too late 
to get started. Read further for some 
facts about recycling of plastics in Ghana.

Why must we recycle?
Thanks in part to recycling, we can 
collect most of the plastics from the 
environment. Currently, there are a 
number of recycling options for plastics 
in Ghana, as enumerated below: 

•	 Sachet water bags can be collected 
and sold to recycling companies 
for money. Some of the recycling 
companies are: Yeeco Plastics 
Company in Tema, Universal 
Plastic Product Recycling in 
Accra and Blowplast Company 
in Tema.

•	 Most plastic water bottles 
are reused to package locally 
manufactured liquid soap.

•	 Some plastics are transformed 
into diesel fuel.

•	 Some sachet bags are also used 
to nurse seedlings of cocoa and 
citrus.

•	 Upcycling of plastic bags into 
handbags and raincoats is also 
practiced

Even if you have no need of extra 
money, you can sell some plastics for 
the sake of protecting the environment. 

Recycle Your Waste
Thomas Narh Korley  (MSc.)
Programme Officer, Zoomlion, Accra.
Email: thomaskorley@yahoo.com
Tel: +233262738032

The planet has accumulated a lot of carbon 
dioxide (CO2) and other greenhouse 
gases emitted into the atmosphere over 
the past 120 years worldwide. The result 
has been climate change. People across 
the world have burnt more coal and oil 
for homes, factories and transportation. 
This activity of burning these fossil 
fuels releases carbon dioxide and other 
greenhouse gases causing the atmosphere 
to warm up. This leads to what we call 
climate change.

•	 Severe drought especially in 
the Northern parts of Ghana 
leading to loss of arable land for 
farming. This eventually results 
in shortage of food.

•	 Loss of forest cover in the middle 
belt in mostly Ashanti, Brong 
Ahafo and Eastern regions. This 
exposes the soil to the effects of 
erosion. The forest cover also 
serves as wind breaks, without 
which roofs of school buildings 
are taking of during heavy rain 
storms.

•	 Coastal erosion in cities like 
Sekondi-Takoradi, Keta, Accra, 
and Cape Coast has led to loss 
of beaches in these areas and 
the attendant loss of potential 
tourism revenue.

How to Combat Climate Change
The solution to climate change is called 
mitigation or adaptation strategy. In 
response to the increasing effect of 
climate change in the world which is 
much felt in developing countries, there 
is demand for its immediate intervention 
to arrest the situation in Ghana.  Some 
of the intervention programmes are: tree 
planting, environmental conservation 
programmes, education and public 
sensitization. Combating climate change 
will reduce drougnt and floods. It will 
ultimately improve the livelihood of 
every single person on the planet.

Climate Change
Thomas Narh Korley  (MSc.)
Programme Officer, Zoomlion, Accra.
Email: thomaskorley@yahoo.com
Tel: +233262738032

The Concept of Recycling
Recycling can be defined as “finding 
another way of using something again 
after it has been discarded by the 
original owner”. Materials that can be 
recycled are called recyclables. Common 
recyclable items are: aluminum cans, car 
tyre, plastic bottles, sachet water bags, 
batteries, plastic chairs, cooking pots 
and pans, and mattress.  All of these 
items exist in our environment in some 
quantity and they are in our homes too.  
Undoubtedly there is something in our 
homes that is recyclable. Recycling is 
very simple but it saves so much of our 
planet’s precious resources.

Recycling can take place for any age, but 
most adults don’t do it so their children 
don’t get the opportunity to learn about it 
at home. That is the reason why schools 
must teach subjects like recycling to the 
kids. There are many recycling activities 
in which kids can partake but they should 
know the importance and results of 
recycling first. This underscores the need 
for intensive awareness creation in our 
communities. Activities like separation of 
waste is fun for kids. Also, transforming 
waste plastics into handbags and cans 
into toy cars can be fun for the youth.

It demonstrates our respect for the 
environment.

In addition, you can sell plastics and 
donate the money to orphanges to be 
used to purchase handwashing bowls 
for less privileged children. This is an 
avenue for you to practice the concept 
of sharing, giving, empathy for others, 
and the joy that comes from giving to 
someone in need. There are a lot of other 
interesting facts about recycling, and 
we have to remind ourselves to recycle 
for the betterment of our environment.

The world would be a safer and more 
peaceful place for us and generations to 
come if we act now on climate change. 
Climate change is a serious threat to 
the environment, national security, 
global stability, poverty eradication and 
economic prosperity. No nation, country, 
town or city is immune to the impact of 
climate change. Many people have died 
from recent Huricane Harvey in the USA. 
Many others have died from recent floods 
in Europe and Asia. In Africa, drought 
have devastated farmlands and caused 
hunger in many east countries.

Ghana, a nation located in sub-saharan 
Africa, is one of the most vulnerable 
countries to climate change, with 
economic sectors and livelihoods already 
experiencing the manifestations of 
climate change. These include:

What Can You Do To Minimise 
Climate Change

•	 Join climate change campaign 
programmes such as 
environmental clubs in schools.

•	 Practice tree planting in your 
schools, communities and 
colleges.

•	 Create awareness on climate 
change by educating your peers 
and family members.

Figure 1:
Recyclable Materials in Ghana’s Waste
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What is your career choice? Are you 
choosing your career because you want 
to follow the footsteps of your parent 
or relation? It is your choice because 
a particular career is hyped by the 
media or your pursuit is because you 
are moved by passion or a life long 
dream? Curious people try to do their 
homework considering their interests, 
job opportunities available and kind 
of institutions that could help them to 
achieve the knowledge and skills the 
may require for a career choice. For 
such people, this content will educate 
and steer clear all misconceptions about 
Biomedical Engineering.

Biomedical  Engineering or 
Bioengineering is the application of 
engineering principles such as electronics, 
mechanics, thermodynamics etc. in 
medicine and healthcare. Biomedical 
engineers work with doctors, nurses, 
dentists, therapists and researchers to 
develop systems and equipment to solve 
health problems. Others are engaged in 
equipment management and recycling 
of broken down out-molded equipment 
to ensure equipment availability. 

In Ghana, Biomedical engineering 

program is offered by University of 
Ghana, Kwame Nkrumah University 
of Science and Technology, All Nations 
University and a few other private 
universities. Biomedical engineers 
may be found in research institutes, 
universities and in the hospitals. Some 
may also work privately as medical 
equipment vendors, consultants and 
service providers for establishments 
that use medical equipment. Quite a 
number of Biomedical Engineers work 
as local engineers for hospitals or a 
group of health facilities in a district. 
They are known as Clinical Engineering 
Managers.

A Clinical Engineer’s work commences 
before the procurement of equipment, he 
does Market analysis and research based 
on the needs assessment of a hospital or 
institution. He produces the specification 
of any equipment to be purchased after 
his analysis. Furthermore, on the arrival 
of the equipment, he does the acceptance 
testing to ensure the right equipment 
has been purchased and it is in good 
condition. The space to be occupied by 
the purchased equipment is also put 
together with the supervision of the 
engineer; he makes sure all conditions 

Biomedical Engineering/Clinical Engineering a Prospective Career 
Choice in Ghana

(environment) necessary to enhance the 
lifespan of the equipment is available. He 
also part-takes in the installation of the 
medical equipment in the space prepared. 
Moreover, He assists in the training of 
users and ensures the implementation of 
procedures protocols and standards of 
the medical equipment. Lastly, he assist 
in decommissioning medical equipment 
that are out of service. 

Management of available equipment 
in order to ensure they provide their 
expected functional requirement is 
also the responsibility of a Clinical 
engineer. He ensures maximum lifespan 
of medical equipment by implementing 
preventive maintenance. To enhance 
Preventive Maintenance, the engineer 
first prepares an inventory; a record of 
available medical equipment including 
their respective  information such as: 
the name of equipment, Manufacturer, 
Model, Serial Number, Country of 
Origin, Year of Manufacture, Power 
requirement etc. Secondly, equipment 
recorded are categorized into groups such 
as Therapeutic, Diagnostic, Analytical 
and Miscellaneous.  Each category 
is further grouped using parameters 
such as Function number, Application 
number, maintenance number and 
History number. This approach will 
enable engineer to schedule maintenance 
properly and prioritize work.  Thirdly, 
Planned Preventive Maintenance (PPM) 
schedule is designed for equipment 
which have been considered to score 
high points on priority list. Planned 
preventive Maintenance schedule 
guides the engineer to carry out various 
maintenance activities (such inspection, 
oiling, cleaning, part replacement, change 
of batteries etc.) on respective equipment 
at designated time. It helps the engineer 
to prepare before the day of work. To 
ensure better implementation of a PPM, 
one may decide draw a maintenance 
chart for each medical equipment. 

Corrective maintenance or repair of 

medical equipment is done or ensured 
by engineer. When medical equipment 
is not meeting its intended performance 
or /and safety requirement and/or has 
breached its physical integrity, repair 
is done to ensure it is corrected. It is 
important to document report of the 
cause of these incidents from clients 
(nurse, biomedical scientists etc.) 
since they provide clues for solving 
the problem. Corrective maintenance 
requires the use of tools such multimeters, 
oxygen analyzers, pliers, screw drivers, 
soldering iron, brush, electronic hand 
held blower etc. Choice of tools depends 
on the kind of failure reported on the 
medical equipment. Unfortunately an 
Engineer can be limited to the kind of 
corrective maintenance he can carry 
out due to the lack of specific tools he 
may require.

The services of Clinical Engineer/
Biomedical Engineers to various 
health institution is on the increasing 
demand due to the advancement of 
technology in health sector and the 
fact that keen interest in sustenance of 
medical equipment and other health 
care technology are being considered by 
many. The services of Clinical Engineers 
also prevent over expenditure and 
enhance proper utilization of scarce 
resources available. 

Clement N.Y.A Appiah Anokye (BSc.)
Ghana Health Service/Sandema Hospital, Upper-East Region
Email: winner1othjuly@gmail.com
Tel: 0541015259/0260543887
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The electronics industry has seen massive 
advancement in the last century and 
has brought with it huge changes in 
life styles of mankind. There exists 
electronic devices (ICs) made with 
millions of transistors and processing 
speeds in excess of 3.5 GHz. People are 
now enjoying the usage of small and 
powerful electronic gadgets because of 
the revolution in electronics.

The main ingredient in this revolution is 
the semiconductor which are the group 
IV elements (Carbon (C), Silicon (Si), 
Germanium (Ge) and Lead (Pb)), the 
binary (e.g ZnO) and the ternary (e.g.  
InGaAs).  The most used and outstanding 
element is Si with an indirect band gap 
of 1.11 eV, exciton binding energy of 
14.7 meV with low piezoelectric effect. 

ZnO has a direct band gap of 3.44 eV, 
exciton binding energy of 60 meV and 
a higher piezoelectric effect. It has 
huge applications in optics, electricity, 
gas sensitive, ferromagnetic and 
photosensitive devices. The prospects 
are high and bright.

The electronic industry has been 
successful due to the ability to control the 
conductivity in semiconductor devices. 
This is mainly done through the addition 
of external material (impurities) to the 
semiconductor called doping.  

Si has had low resistivity and stable 
n-type and p-type materials using Group 
V and Group III elements respectively. 
The p-n junction thus formed has led to 
the fabrication of important devices such 
as diodes and transistors, to mention 
a few.

ZnO with a lot of potential has had a lot 
of problems when it comes to making 
the p-n junction, for though the n-type 
seems to be a natural occurrence, the 
p-type has so far shown a checked 
history when it comes to stability. It is 
believed that Oxygen vacancies and Zinc 
interstitial defects are to blame for the 
abundant n-type existence. These defects 
set up a difficult stage for the fabrication 
of p-type material. This has aroused a lot 
of research interest (experimental and 
theoretical) to find dopants which will 

ZnO: The P-Type Problem
George Kusi -Appiah (MPhil)
Department of Physics, University of Ghana, Accra
Email: gkusi-appiah@ug.edu.gh
Tel: 020363597

Inspiring and motivating students to learn 
the concepts of computer programming 
remains a challenge to many universities 
in Ghana partly because majority of 
the students enter the university with 
little or no knowledge in computer 
programming. They come from High 
School backgrounds where Information 
Technology (IT) is typically taught at the 
expense of Computer Science.  Although 
laboratory component is built into the 
university curriculum to encourage 
students to learn programming, it is often 
not effective as it involves traditional 
paper-based, monotonous and rigid 
activities that do not inspire students 
to effectively learn the programming 
concepts.  Consequently, a different 
approach that encourages students to 
be engaged and actively participate in 
learning to improve their programming 
skills is needed to complement the 
existing methods.

There is a general belief that robots 
can be an effective means to facilitate 
more engagement, higher motivation, 
and the development of practical skill 
sets, beyond the focus of robotics 
itself.   For example, the effectiveness of 
robotics as a subject to convey a larger 
skill sets to students has been analysed 
and found to be promising [1].  The 
positive effect, to a large extent is gained 
from the “embodiment” and physical 
presence of robots, which make the 
outcomes of programming very vivid 
and immediately accessible, providing 
a continual formative assessment of 
learning progress and encouragement to 
students.  The robots can mimic different 
behaviours for each programming task 
to enable students to visualise the 
output of a program.  This takes much 
of the guesswork out of programming 
to encourage novice programmers to 
effectively learn programming. 

In order to explore the potential of 
robotic activities to enhance teaching and 
learning of generic programming skills at 
universities in Ghana to take advantage 
of the benefits provided by educational 
robotics, a study was conducted at the 
Department of Computer Science, 
University of Ghana.  The study involved 
activities which introduced first year 
students to robot programming (see 
Figure 1).   The activities were embedded 
into one of the relevant courses on 
computer architecture and principles 
of programming and included analysis 
of survey data on students to assess the 
prospects of robotic activities to improve 
their programming skills.  The survey 
results from these activities indicate 
that educational robotics is a promising 
direction for both improving student’s 
learning but also their engagement in 
practical sessions.  Students were able to 
learn some basic programming concepts 
such as conditional statements and loops 
and a new programming language. 

Overall, the learning activities improved 
students programming skills to make 
their learning and individual experiences 
worthwhile. They also found the activities 
interactive and understandable, thus 
offering them new ways of approaching 
and solving problems, which added 
another dimension to the traditional 
method of teaching and learning of 
Computer Science to enhance their 
learning. 

The study also provided some 
insights into the successful adoption 
of educational robots for teaching 
undergraduate curricula which can form 
a theoretical framework for instructional 
use of educational robotics.  We believe 
that the experience gained from this 
study can guide us to adopt educational 
robots for teaching particularly at the 
University of Ghana to help encourage 
our students to learn programming.

Reference
G. Cielniak, N. Bellotto, and T. Duckett, “Integrating 
mobile robotics and vision with undergraduate 
computer science,” Education, IEEE Transactions 
on, vol. 56, no. 1, pp. 48–53, Feb 2013.

Educational Robots for Teaching and Learning of Computer 
Programming

Figure 1: Students at the Department of 
Computer Science, University of Ghana, 
learning programming with educational 
robots.

give low resistivity and stable p-type ZnO 
material. Nitrogen has been proven to 
be a good element for consideration as a 
dopant but has a low solubility problems.

Local density approximation theory has 
been used to propose the usage of two 
elements to simultaneously dope ZnO 
called Co-doping. Co-doping in this 
respect refers to using elements from 
Groups III and V to obtain p-type 
materials. Examples of these co-dopants 
are Ga-N and Al-N.

Hopefully, a low resistivity and stable 
p-type material will fabricated to enhance 
the potential of ZnO.

Ernest B.B. Gyebi (MSc)
Affiliation: Department of Computer Science, University of Ghana, Legon, Accra.
Email: ergyebi@lincoln.ac.uk
Tel: 0044 7432797074
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Climate or climatic conditions we 
were taught in Agricultural Science 
and Geography in our sophomore 
years that it is the overriding factor 
above capital input, technology and 
even human resource in farming. For 
instance, cocoa, the chief agricultural 
export of Ghana and its main cash crop 
can only grow in certain geographical 
regions of the country (rain forest belt) 
where rainfall is 1,000-1,500 millimeters 
per year. Likewise, sheanut tree could 
only be grown in the savannah regions, 
simply, because of the prevailing climate 
in those regions for their cultivation.

In Agricultural Science, we learnt 
that agriculture and fisheries are 
highly dependent on specific climatic 
conditions. For example, moderate 
warming and more carbon dioxide 
in the atmosphere may help plants 
to grow faster. However, more severe 
warming, floods, and drought may 
reduce yields. Livestock may be at 
risk, both directly from heat stress and 
indirectly from reduced quality of their 
food supply. Over time, heat stress can 
increase vulnerability of livestock to 

disease, reduce fertility and reduce milk 
production. Climate change may also 
increase the prevalence of parasites and 
diseases that affect livestock.
Fisheries will be affected by changes in 
water temperature e.g. warmer water 
temperatures are likely to cause the 
habitat ranges of many fish and shellfish 
species to shift which could disrupt 
ecosystems, make water more hospitable 
to invasive species and changed life 
cycling timing.
Overall, climate change could make 
it more difficult to grow crops, raise 
animals and catch fish in the same places 
as we have done in the past. For example, 
as a child growing up in my ‘holy village’ 
at Anloga in the 80’s, I used to accompany 
my grandmother to harvest shellfish 
(clams, oysters and mussels) which 
contains a lot of omega-3s in the Keta 
lagoon. However, by the time I was in 
the J.H.S. in the early 90’s, there was no 
more shellfish in the Keta lagoon. Could 
it be the result of climate change? What 
then is climate change and its impact on 
sustainable agriculture, food security and 
public health? According to the United 

States Environmental Protection Agency, 
climate change refers to any significant 
change in the measures of climate lasting 
for an extended period of time. In other 
words, climate change includes major 
changes in temperature, precipitation, or 
wind patterns among other effects that 
occur over several decades or longer. 
Broadly speaking, climate change is any 
change in global or regional climatic 
patterns, in particular a change apparent 
from the mid to the late 20th century 
onwards and attributed largely to the 
increased levels of atmospheric carbon 
dioxide produced by the use of fossil 
fuels.
History reveals that the genesis of 
man tampering with the environment 
resulting in what we now called climate 
change began in the year 1712 when the 
British ironmonger, Thomas Newcomen 
invents the first widely used steam 
engine, paving the way for the Industrial 
Revolution and industrial scale use of 
coal. However, it was a century later, 
in 1824 when the French physicist, 
Joseph Fourier described the Earth’s 
natural “greenhouse effect.” He writes 

The Impact of Climate Change on Sustainable Agriculture 
and Food Security

“The temperature of the earth can be 
augmented by the interposition of the 
atmosphere because heat in the state of 
light finds less resistance in penetrating 
the air, than re-passing into the air when 
converted into non-luminous heat.” This 
scientific revelation was followed by 
another revealing one in 1861 by Irish 
physicist, John Tyndall who shows that 
water vapour and certain other gases 
create the greenhouse effect. Thankfully, 
more than a century later, he is honoured 
by having a prominent UK climate 
research organization – the Tyndall 
Centre, named after him.
The impact of climate change on 
agriculture must be of utmost concern 
to all and sundry since it is the most 
vulnerable sector to climate change. 
Significantly, agriculture is the backbone 
of the economies of many developing 
countries, Ghana not excluded. In 
Ghana it used to be the single largest 
productive sector of the economy 
over the years contributing 31.8% to 
GDP in 2009 but dropped to 22% in 
2013 thereby allowing the service and 
industry sectors to assume the first 
and second places respectively (MOFA 
report, 2014). Sustainable agricultural 
practices must therefore be pursued 
vigorously since agriculture is both a 
victim and a culprit when it comes to 

climate change. According to The State 
of Food and Agriculture 2016 report, 
agriculture including fisheries, forestry 
and livestock production generate around 
a fifth of the world’s greenhouse gas 
emissions.  We should be thinking aloud 
that with the impact of climate change 
crashing fast on us our cocoa growing 
areas presently may not be suitable in 
future if we don’t pursue an aggressive 
afforestation programmes now. Cocoa 
is the mainstay of our economy and 
we cannot afford to let this sector of 
the economy to be ruined by climate 
change. Already, “deforestation in Africa 
is twice the world’s rate”, says United 
Nations Environment Programme 
(2009). Alongside afforestation, we 
should promote crop intensification and 
diversification programmes urgently. As 
part of our climate resilience farming 
strategies we must increase the use of 
adaptation mechanisms in Ghana. These 
include risk assessment, developing 
of crop varieties that perform well in 
stressful and adverse conditions, better 
water and livestock management, 
irrigation techniques, strengthening 
research , extension and farmer linkages, 
subsidies, supply of inputs to farmers 
and sustainable land management with 
emphasis on soil health. Since intensive 
farming often leads to a vicious cycle of 

exhaustion of soil fertility and decline 
of agricultural yields. According to 
UNU’s Ghana-based Institute for Natural 
Resources in Africa, approximately 40% 
of the world’s agricultural land is seriously 
degraded and the report says in Africa, 
if current trends of soil degradation 
continue, the continent might be able 
to feed just 25% of its population by 2025. 
Meanwhile, the world is relying on Africa 
to serve as the food basket to produce 
more food to feed the nine billion people 
envisaged in 2050. Other adaptation 
mechanisms are multi-cropping, 
aquaponics, agroforestry, permaculture, 
rooftop farms and other methods of 
urban agriculture. Sustainable agriculture 
therefore require a strong partnership 
between the government, private sector 
and international development partners 
working together to support farmers 
especially the small-scale farmers who 
are the main players in the sector. This is 
because enormous funding is needed if 
Ghana’s agricultural sector must benefit 
from the fruits of biotechnology which 
aided some of the South American and 
Asian countries 30 years ago. Otherwise 
Ghana would not be able to achieve 
food security, food for all and eradicate 
extreme hunger and poverty as envisaged 
in the UN Millennium Development 
Goals and our own Vision 2020 agenda. 

Christian Dedzo
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Ghana in particular and of course the 
rest of Africa is at a crossroad whether 
to choose sustainable agriculture or GM 
foods in the face of food insecurity on 
the continent. Sustainable agriculture is 
simply a way of growing or raising food, 
including animals, in an ecologically and 
ethically responsible manner which are 
humane to farm animals and provide 
fair treatment to workers.  Climate 
change, sustainable agriculture and 
food security are triplet terms which 
are intricately linked to each other. In 
the sense that, sustainable agriculture 
depends on climate change and we 
cannot separate sustainable agriculture 
from food security.

Food security is a condition related 
to the ongoing availability of food. 
Concerns over food security have existed 
throughout history. There is evidence 
of granaries being in use over 10,000 
years ago, with central authorities in 
civilizations including Ancient China 
and Ancient Egypt known to release food 
from storage in times of famine (e.g. the 
role of biblical Joseph in Ancient Egypt). 
Yet, it was only at the 1974 World Food 
Conference that the term “food security 
“was established as a formal concept. At 
the time food security was understood 
to apply at the national level, with a 
nation being food secured when there 
was sufficient food to “sustain a steady 
expansion of food consumption and to 
offset fluctuations in production and 
prices.” Currently, the FAO define food 
security as “existing when all people, at 
all times, have physical and economic 
access to sufficient, safe and nutritious 
food to meet their dietary needs and food 
preferences for an active and healthy life.” 
Long ago, world leaders appreciates the 
importance of food security hence The 
United Nations recognized the Right to 
food in the declaration of Human Rights 
in 1948, and has since noted that it is 
vital for the enjoyment of all other rights. 
According to the FAO, the four pillars 
of food security are availability, access, 
utilization and stability. Food insecurity, 
on the other hand, is a situation of 
“unlimited or uncertain availability of 
nutritionally adequate and safe foods 
or limited or uncertain ability to acquire 

acceptable foods in a socially acceptable 
ways”, according to USDA. Food security 
is no longer an issue with the developing 
world but a global issue with dire political 
consequences. We all know too well 
that the ‘Arab Springs’ came about as 
a result of food shortage among other 
factors in Tunisia. Coincidentally, that 
was in 2010 when the world experienced 
‘extreme food insecurity’, according to 
FAO and the same report shows that 
in the years 2011-2013, an estimated 
842 million people were suffering from 
chronic hunger. According to the Global 
Food Safety Initiative (2013), research 
shows that disposable income in the 
US is now dramatically shrinking than 
it used to be in 10-15 years ago.

According to the International Centre 
for Trade and Sustainable Development, 
failed agriculture market regulation 
and lack of anti-dumping mechanisms 
engenders much of the world’s food 
scarcity and malnutrition. That is 
why good international agricultural 
agreements are crucial to a country’s 
food security. However, some critics 
argue that trade liberalization may 
reduce a country’s food security by 
reducing agricultural employment levels. 
Concerns about this has led  a group of 
WTO’s member states to recommend 
that current negotiations on agricultural 
agreements allow developing countries 
like Ghana to re-evaluate and raise tariffs 
on key products to protect national food 
security and employment. They argue 
rightly so, “that WTO agreements, by 
pushing for the liberalization of crucial 
markets, are threatening the food security 
of whole communities” especially in the 
poorer economies.

Needless to say, that in tackling the 
problem of food shortage, the global 
community should not look at one piece 
of the puzzle. We have to tackle the other 
side of the puzzle, that is, the global 
food waste, a lot of food is wasted in 
the developed world. According to the 
Global Food Safety Initiative (GFSI), the 
global food waste cost is estimated at 
750 billion USD per year. This is morally 
unacceptable in the midst of chronic 
hunger and malnutrition which is killing 
children in most poor nations and its 

concomitant public health symptoms 
among the rest of the population. 

To conclude this article, I would like to 
urge the global community especially the 
rich nations to act now because science 
has spoken on all that we need to know 
about climate change. Climate change is 
no more an environmental concern. It 
has emerged as a serious developmental 
challenge of the 21st century. 

I daresay, that “No issue is more pressing 
than climate change now, it is the civil 
rights issue of this generation and failure 
of our leaders to implement climate 
adaptation policies to secure the future of 
the succeeding generations will be morally 
unacceptable”.

Introduction 
Modern society has seen a huge 
development in mobile communication. 
Mobile communication does not only 
mean the ability to make a phone call 
whilst on the move. In this article, the 
concept of mobile communication would 
be explained. The equipment (referred to 
as hardware) and programmed procedures 
(software) and other resources by which 
data can be transferred will also be 
discussed.  

Communication system
In the context of this article, communication 
refers to an exchange of data or electrical 
signals between two parties. Parties here 
refers to electronic devices such as radios, 
lap top computers, tablets, mobile phones, 
smart watches etc. Data includes texts, 
voice (audio) and photos or images. 
During a communication process the 
parties involved send and receive data. 
When data is being sent we say that 
the party is transmitting data and the 
other party is receiving it. In machine 
communication, the transmitter and 
the receiver are physical electronic units. 
Fig. 1 is a schematic of a communication 
system showing how the message goes 
from source to destination.

The medium by which the signal is 
transmitted is called a channel.

MHz. The receiver takes the (modulated) 
signal from the channel and extracts 
the baseband signal from it. An output 
transducer is used to convert the 
baseband signal to the original message. 
Both parties in communication must 
be able to transmit and receive (e.g. 
listen and respond). For this reason the 
transmitter often contains a receiver 
too. Such a device is called a transceiver.

Transceivers are very important in 

How mobile communication works I-Elements of a mobile 
communications systems

Fig. 2. Before the advent of mobile 
communication, telephony used the copper 
wire as the channel. The figure shows a 
modernize version of fixed which is still in 
use in some offices. The black wire (copper) 
on the table connects to the office to rest 
of the world via the Post Office which 
controlled public communication system at 
the time

Fig. 3. In the figure is a picture of a mini 
transceiver which is suitable for use in 
homes and in offices.
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(For a long time copper wire was the 
main channel in telecommunication.) 
Depending on the transmission style the 
baseband signal may be modulated. By 
modulation the baseband signal is mixed 
with a signal of high frequency (in the 
radio frequency range) called carrier 
signal. Finally the radio frequency signal 
is radiated via an antenna in the case of 
wireless transmission. Simply put, the 
transmission process is completed and 
the signal can be received by the other 
party who must have a receiver that 
works at the transmission frequency and 
must be within range (a distance) from 
the transmitting antenna. For example 
the GBC FM station in Accra sends out 
(transmits or broadcasts) data in audio 
form at 95.7 megahertz (95.7 MHz). 
(Broadcast is a transmission process 
that can be received by many parties.) 
In order to listen to the broadcast signal 
one needs a radio that can receive at 95.7 

modern communication systems. 
When two devices establish stable 
communication a link is said to 
be established. Downlink refers to 
data coming down from the server 
(e.g. broadcaster) and uplink refers 
to data going back to the server. A 
communication system consists of a 
network of transceivers, switches and 
computers which control the system. 
The transceivers are installed on masts. 

We refer to a communication system as 

Fig. 1. Schematic for transmission and 
reception in a communication system

If the data being sent is not in electrical 
form it is first converted by a device 
called an input transducer into an 
electrical waveform. The message signal 
is now known as the baseband signal. The 
transmitter takes the baseband signal 
and it may be sent via copper wire, a 
fibre optic cable or wirelessly.

Fig. 4. Transceiver (WIFI)

Tel:+233
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a Mobile Communication system if the 
system supports real time data exchange 
among parties wirelessly. For example, 
in a wireless communication system 
one can send an e-mail or. WhatsApp 
message from his phone in a moving 
trotro bus and the message target person 
can read the message from a phone 
while in a running train. The end links 
in a mobile communication systems 
are wireless so that the communicating 
parties are not static. Thus mobile 
communication systems support 
mobility of the communicating parties 
in the network.
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An energy drink is a type of beverage 
containing stimulant like caffeine which 
is marketed as providing mental and 
physical stimulation (Yildiz, 2010). Some 
examples include; Lucozade and Rush 
energy drink. People consume energy 
drink to stay awake, to increase mental 
performance and to refresh themselves 
after a difficult task (www.statistics.com). 
The top five ingredients of energy drinks 
include: Caffeine, Taurine, Vitamin B3, 
Vitamin B6, and Vitamin B12 (Fig. 1).

(Ahmad and Yunsa, 2011), sugars, which 
can readily be oxidized by skeletal muscle 
for energy production, L-carnitine, 
which stimulates lipid catabolism 
(Higgins et al., 2010), and ginseng, 
which stimulates the hypothalamic and 
pituitary glands to secrete corticotropin 
(www.caffeineinformer.com).

Short term effect of energy 
drinks
In one study, 15 healthy persons aged 
18 to 40 years consumed 2 cans (500 
mL) of a commercially available energy 
drink daily for 1 week. The effects of the 
energy drink on their blood pressure, 
pulse, and electrocardiogram (ECG) 
were measured. The key effects were as 
follows; Within 4 hours of energy drink 
consumption, the maximum systolic 
blood pressure increased by 8% on day 
1 and 10% on day 7. Within 2 hours of 
energy drink consumption, the maximum 
diastolic blood pressure increased by 7% 
on day 1 and 8% on day 7. Heart rate 
increased by 8% on day 1 and 11% on 
day 7 (Higgins et al., 2010). Throughout 
the study, heart rates increased between 
5 and 7 beats/min, and systolic blood 
pressure increased by 10 mmHg after 
energy drink consumption. No clinically 
important ECG changes were observed 
(Higgins et al., 2010).

The authors concluded that, although 
no clinically important ECG changes 
occurred, there were significant increases 
in heart rate and blood pressure, and 
thus patients with hypertension should 
not consume this type of drink (Higgins 
et al., 2010).

Long term effect of energy 
drink
Unfortunately, there are no studies on 
long-term effects of the ingredients of 
energy drinks on the body. Short term 
effect suggests that, energy drinks may 
increase risk factors for heart diseases 
(Higgins et al., 2010).

Table 2: Comparison Between RDA and Amount 
of Ingredients in Energy Drinks

Ingredients Average 
amount 
in Energy 
Drinks

RDA

Caffeine 80mg/
250ml

400 mg

Taurine 1000mg/
250ml

40-400 mg

Vitamin B3 18mg/
250ml

16mg

Vitamin B6 2mg/
250ml

1.3-1.7 mg

Vitamin B12 0.001mg/
250ml

0.0025 mg

Sugars 0.027mg/
250ml

0.025 mg for 
women
0.037 mg for 
men

Conclusion
Taking energy drink does not pose a 
threat to our health if minimal amount 
is taken. However, excessive intake could 
be hazardous to our health, especially for 
hypertensive patients as energy drinks 
increase the blood pressure.
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Figure 1.0 Top five ingredients of energy 
drinks
Caffeine stimulates the central nervous 
system giving the body a sense of alertness. 
It dilates blood vessels, raises heart rate 
and blood pressure and dehydrates the 
body (Higgins et al., 2010). Caffeine from 
the first sip easily passes through body 
membrane and has a half-life of 4-6 hours 
on average (www.caffeineinformer.com). 

Taurine is an organic compound which is 
widely distributed in animal tissues. In the 
human body, it serves as; an antioxidant 
and conjugator of bile acids. It also serves 
an important role in renal development 
and protection of the kidneys from free 
radical damage (Yildiz, 2010). 

The B vitamins are water-soluble vitamins 
required as coenzymes for proper cell 
function and energy production. B 
vitamins include thiamine, riboflavin, 
niacin, pantothenic acid, pyridoxine 
hydrochloride, biotin, and cyanocobalamin 
(Yildiz, 2010). The B vitamins are the “key” 
needed to unlock all the energy provided 
by the simple sugars in energy drinks. 

Apart from the above mentioned ingredients, 
it also contains other ingredients and 
these include; guarana, which contains 
more caffeine than any plant in the world 
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Overview
Do you want to be labelled as the guy or 
girl with the bad breath? Imagine you go 
for Inter Co or Super Zo and you come 
across a very nice guy or girl. The first 
thing that usually comes to mind is to 
talk to him/her. As soon as you open 
your mouth to talk, the person holds 
the nose and walks away. How would 
you feel if something like this happens 
to you? To avoid such a situation, one 
must always make it a point to maintain 
a healthy teeth and oral health. Which of 
the teeth below do you prefer? A or B?

 

A

B
Maintaining a good oral health is important 
as it improves self-esteem, confidence, 
dignity, social integration and nutrition 
[1]. Poor oral health may also result in 
pain and tooth loss [2]. It may further 
affect your self-esteem and ability to eat, 
laugh and smile [3]. How many of you 
can smile without showing your teeth? 
What if you were taking a picture and 
the photographer asks you say “cheese”. 
Can you say it if your teeth are like that 
in (A) above?

According to WHO, dental caries is a 
problem of growing concern to most 

African countries. Chrisopoulos [4] 
groups dental diseases into two; gum 
(periodontal) disease and tooth decay 
(dental caries). Both the above types 
can cause pain and discomfort, which 
would eventually lead to an infection 
and bad breath. 

Stomatologists (people who study the 
morphology, structure, function and 
diseases of the oral cavity) consider gum 
disease as one of the leading cause of bad 
breath [5]. Gum disease is caused by the 
build- up of dental plaque (combination 
food debris and bacteria). Plaque results 
in gum disease if it is not removed by daily 
efficient and effective brushing of the 
teeth. Mouth rinse contains chlorhexidine 
(an antiseptic and disinfectant agent) 
that helps to alleviate gum disease for 
an individual who is suffering from bad 
breath, bleeding and inflamed gums [6].

Risk factors
Teeth and oral diseases, like all other 
diseases, share varieties of risk factors like 
age, sex and hereditary conditions [7]. 
These cannot be altered by an individual 
since they are intrinsic. Others, which are 
dependent on the behaviors and lifestyles 
of people are referred to as modifiable 
risk factors, since there is the possibility 
of modification of a particular habit [8].

The modifiable risk factors of oral 
diseases constitute an unhealthy diet, 
especially one with a high sugar content, 
tobacco use, and the drinking of alcohol 
[9]. Free sugar is among the principal 
causes of tooth decay in children and the 
elderly. Likewise, alcohol and smoking 
frequently go together. These individual 
behaviors and lifestyle choices do not 
only negatively compromise oral health, 
but also affects the overall quality of life 
of an individual [10].

Prevention and management
Most oral diseases can be prevented 
through simple, cost-effective means 

that involve reducing exposure to the 
risk factors and solidifying healthy 
behaviors. Adequate access to fluoride 
toothpaste is one of the most successful 
population-based preventive measures.

Why is it important to look 
after my teeth and mouth? 

A healthy mouth enables you to chew, 
taste, swallow and speak confidently. This 
indicates that you can eat the foods you like, 
other than the ones your teeth allow you to. 
To keep up good teeth and oral health, 
you should:

•	 brush your teeth at least twice a 
day using a toothpaste containing 
fluoride. 

•	 try not to rinse your mouth after 
spitting out your toothpaste

•	 decrease the amount of sugary 
food and alcoholic drinks intake 

•	 visit your dentist regularly

Conclusion
As young people, it is of utmost importance 
to keep a healthy teeth and oral health 
to avoid its complications such as bad 
breath and tooth decay. Practice a good 
oral health and that guy or girl you met 
at super Zo will not run away. 
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