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Appointment of New HIT Board

The President of the Republic of Zimbabwe Cde R.G Mugabe who is the 
Chancellor of HIT has appointed the following people into the HIT Board;

Dr. Gibson Douglas Manyowa (Chairman) Statistician

Ms. Wadzanai Lynet Chirongoma Legal Practitioner

Dr. Angela Munyika Mushavi Medical Practitioner

Eng. Cletus Nyachowe Electrical Engineer

Mr. Prince Takura Hita Information Systems 

Eng. Gloria S. Magombo Mechanical Engineering

Dr. Panashe Chiurunge Quantitative Finance

Dr. Dahlia Garwe Biotechnology

Eng. Farai Mavhiya Bhiza (Mrs) Women's Organisations

Mr. Simon Tayengwa Ministry of Public Service 

Mr. Mkhululi Ndlovu Commerce and Industry

Eng. Farai Karonga Zimbabwe Institution of 

Eng. Fadzanai Nyandoro (Mrs) Zimbabwe Institution of 

Mr. Prince Tutsirayi Kuipa Farmers Unions

Dr. Leonard Madzingaidzo Scientific / Technological 

Mrs Martha Bertha Maziva Small and Medium Enterprises

Mrs Apollonia Machida ICT Industry

Dr Gibson Mandishona has retained the Chairmanship.
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UNIVERSITIES URGED TO LEAD INDUSTRIALISATION AND 
MODERNISATION AGENDA

Deputy Minister of Higher and Tertiary Education, Science 
and Technology Development, Hon. Dr Godfrey Gandawa 
urged universities to lead the industrialization and 
modernization agenda pronounced by the Ministry, in 
partnership with industry.
 
Speaking at two luncheons hosted by the Zimbabwe 
Manpower Development Fund, (ZIMDEF), on Wednesday 7 
June at the Rainbow Towers Hotel, and at the Carribea Bay 
Hotel, Kariba on 11 July; Dr Gandawa challenged Universities 
to come up with robust curriculum which will aid the country in 
gaining technological status and in industrializing and 
modernizing. 

Hosted under the theme, “The Role of STEM and Universities 
in Industrialisation and Modernisation,” the Harare event was 
attended by three local universities: University of Zimbabwe, 
Zimbabwe Open University and the Harare Institute of 
Technology; as well as stakeholders from industry and 
commerce. 

The Kariba event was attended by the Chinhoyi University of 
Technology and the HIT, in conjunction with industry partners. 
In his remarks, Dr Gandawa highlighted the important role of 
universities and industry; adding that Universities had the 
responsibility of producing high quality graduands useful to 
industry. He also added that industrialization hinged on 
automation and robotics, and that there was an urgent need 
to ensure congruency between industry needs and the 
training offered by Universities. He also underpinned the 
central role of ZIMDEF. “ZIMDEF must know the quality and 
quantum of training needs and STEM skills that Zimbabwe 
needs, and accordingly, ZIMDEF must coordinate this 
strategy and not concentrate on funding low-end skills. 

Hon. Dr Gandawa also impressed on the central role of the 
fiscus in training and education, adding that sound 
investments in education would yield positive results towards 
the development of the country. He commended parastatals 
and private entities which were already funding scholarships 
within the higher education sector such as the National Oil 

Company of Zimbabwe and ECONET. He urged other 
companies to follow this example. He also added that the 
success of the country was a collective effort and as such, 
both companies and institutions of higher learning needed to 
play their part. 

In his presentation, Chief Executive Officer of ZIMDEF, Mr 
Frederick Mandizvidza said there was need for a mindset 
shift and which would lead to the creation of innovators and 
wealth creators. He posed that despite Zimbabwe having the 
highest literacy rate in Africa, there was little to show for it. 
“With such literacy rates, we should be having products 
which are competing globally, but we are not and the 
fundmental question is why? He added that Universities 
should be asking themselves these questions, in their quest 
to become relevant to society's changing needs. He 
described the STEM initiative as a strategic human capital 
programme and that there was a need to have a shift in the 
current education system, - as the country moved from an 
extractive to knowledge –based economy.
 
Mandizvidza revealed that there had been an exponential 
increase of 434% for students pursuing STEM subjects at A' 
level since the launch of the programme. 

In his presentation on the Transformation of Universities to 
anchor industrialization and modernization through 
research, innovation, technology solutions and innovation, 
Dean in the School of Business Science and Management, 
Mr Willard Gwarimbo highlighted the mandate of the HIT and 
the various efforts it has made towards its achievement. Prof. 
G. Kabanda, Pro Vice Chancellor of the Zimbabwe Open 
University and Prof. Paul Mapfumo, Chairman of the 
University of Zimbabwe Research Board also gave 
presentations on their respective mandates and the efforts 
towards the modernization and industrialization of the society 
through STEM. 

Pro Vice Chancellor of the Harare Institute of Technology, Dr 
Maxwell Chanakira chaired the interactive session. 
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Vice Chancellor on New 
Higher Education Dispensation 

Addressing the Institute's stakeholders and participants at 
the Third Edition of the Vice Chancellor's Innovation and 
Scholarship Fund Golf Tournament at Chapman Golf Club on 
19 May, the HIT Vice Chancellor, Eng. Q.C Kanhukamwe 
took the opportunity to highlight the new paradigm shift in the 
higher education terrain.  

“As you aware that a team of 10 university Vice Chancellors 
and the Minister of Higher and Tertiary Education, Science 
and Technology Development, Professor Honourable 
Jonathan Moyo were on a study tour around the world to 
benchmark and learn from the experiences of other 
institutions, and how they are juxtaposing themselves in 
terms of national and economic development,” said Eng. 
Kanhukamwe.

The visit followed the new policy set by the Ministry of Higher 
and Tert iary Education, Science and Technology 
Development for universities to lead in the industrialisation 
and modernisation agenda for Zimbabwe. 

The Vice Chancellor, said through vision and foresight, HIT 
had invested in the training and re-training of key academics 
who would lead in the research and teaching efforts towards 
the realisation of this agenda. “During the world tour, we 
visited some universities where we have placed our staff 
development fellows for retraining in India. Most members of 
our delegation were surprised by the calibre of our staff 
members studying there. These fellows are performing well; 
better than the nationals there as they are attaining 
distinctions in their areas of studies. They are performing at a 
level that is shocking even the establishments there,” he said.

Eng. Kanhukamwe also highlighted some unique and key 
aspects of the HIT curricula. “We then decided that from the 
first year right up to the fourth and final year, our students 
must go through a project management, design and 
innovation approach which introduced them to research and 

designing at an early stage. “Each and every one of our 
student who graduates must go through this process and at 
the end of the day must be able to defend a commercialisable 
project or a project that proffers a technological solution to the 
national needs. And that's how we designed our curriculum to 
give them the stamina to be able to venture into high-tech 
enterprises and creating them as well,” he said.

The Vice Chancellor also mentioned that as young as HIT is 
as a university, it is already leading in terms of intellectual 
property registration among all our local universities; 
including some of the oldest universities. “We are number 
one on the production and registration of patents, utility 
models, industrial designs and copyrights,” he said.

Eng. Kanhukamwe urged everyone to contribute to the new 
agenda and in making sure that “together we change as a 
nation and bring about a technological revolution.” There is 
absolutely nothing that will stop us as Zimbabweans from 
attaining a world class and developed state. I believe that it is 
up to us and together we can certainly achieve those efforts. I 
am sure with this broader and bigger agenda that we have on 
higher education, we should be able to attain and realise this 
agenda much faster,” he said.

Eng. Kanhukamwe also called upon all stakeholders to visit 
institutions of higher education and partner with them. “We 
are ready to partner. Already Microsoft sent one of its Vice 
Presidents to come and witness the fertile ground for 
innovations that is already happening at HIT. When we have 
such big organisations like Microsoft, Huawei and Samsung 
doing that, it means that they are seeing something. HIT has 
the biggest school of information sciences and technology in 
Sub Saharan Africa in terms of its programmes and diversity. 
Google and Facebook are also fishing in our midst. 

“There is absolutely nothing that will 
stop us as Zimbabweans from 
attaining a world class and developed 
state.”

Last year, Google sent a ticket and took one of our students, 
Kudzai Chasinda to San Francisco for their annual Google 
ISO Summit. His innovation, The Chase Music Player is 
available on their Google Play Store platform. The same 
student was also recently shortlisted on the Facebook 
Messenger Bot Challenge finalists. Thanks to the staff that 
have gone for the retraining as their results are beginning to 
show for themselves,” he said.

Vice Chancellor Kanhukamwe encouraged the HIT 
stakeholders to continue supporting the institution as 
Zimbabwe takes its rightful role not only in Africa, but globally. 

Eng. Q.C. Kanhukamwe
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Harare Institute of Technology Vice Chancellor, Eng. 
Q.C Kanhukamwe has been appointed to a Higher 
and Tertiary Education, Science and Technology 
Development Taskforce to drive industrialisation and 
mordenisation of the society through the Science, 
Engineering, Technology and Mathematics (STEM) 
Initiative.

The taskforce is composed of six members that 
include Professor Levi Nyagura, Vice Chancellor of 
the University of Zimbabwe who is the Chairperson, 
Great Zimbabwe University Vice Chancellor, 
Professor Rungano Zvobgo, Africa University Vice 
Chancellor, Professor Munashe Furusa, Professor 
Eddy Mwenje of Bindura University of Science 
Education, Lupane State University Vice Chancellor 
Professor Pardon Kuipa and Engineer Quinton 
Kanhukamwe, Vice Chancellor of Harare Institute of 
Technology.

Commenting on his appointment to the taskforce, the 
Vice Chancellor Eng. Q.C Kanhukamwe said he will 
give his best shot towards the work of the taskforce.

The taskforce was appointed following a tour of 
international universities by the Minister of Higher and 
Tertiary Education, Science and Technology 
Development, together with Vice Chancellors and 
other representatives of the country's tertiary 
institutions. The main purpose of the mission was to 
observe, to learn of the experiences some of the 
leading universities in these countries have acquired 
over a period with partner emphasis on STEM.

They visited countries such as Cuba, India, Brazil and 
Malaysia 

Vice Chancellor in 
Higher Education Taskforce Vice Chancellor Appointed 

To AAU 

HIT Vice Chancellor, Eng. Q.C. Kanhukamwe has been 
appointed as an Alternate member of the Association of 
African Universities Governing Board; representing 
Southern Africa. 

He will serve the Board from 2017 to 2020. 

In his acceptance remarks, Engineer Kanhukamwe 
said; “I am humbled by this appointment, while at the 
same time, I feel a deep sense of honour and pride in 
being selected to represent Universities in Southern 
Africa in this continental body which seeks to promote 
the interests of higher education in Africa.  

On behalf of the Students and Staff of the Harare 
Institute of Technology, I pledge my commitment to 
serve the AAU with diligence and to raise pertinent 
issues relating to the advancement of higher education 
in the region on the AAU agenda.” 

The role of the Governing Board is to implement the 
decisions of the General Conference - the supreme 
authority of the Association; responsible for determining 
the general policies of the Association. 

The Association of African Universities is a continental 
grouping of Universities, headquartered in Accra, 
Ghana, founded in 1967. Its overarching objective is the 
promotion of cooperation among universities and other 
institutions of higher education in Africa. 
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His Excellency the President of the Republic of Zimbabwe 
and Chancellor of the Harare Institute of Technology, Cde 
R.G. Mugabe has approved the appointment of Dr Maxwell 
Chanakira as the Pro Vice Chancellor of the Harare Institute 
of Technology, effective 1 January 2017. 

Prior to his appointment, he served as the Acting Director of 
the Technopreneurship Development Centre at HIT. 

Dr. Chanakira is an Electrical Engineer, holding the City and 
Guilds (London) Full Technological Certificate in 
Telecommunications, a B. Tech degree in Electrical 
Engineering and a Post Graduate Certificate in Digital 
Telecommunications Technology, (AOTS, Japan). He also 
earned an MBA from the Management College of Southern 
Africa, South Africa in 2005 and a Doctor of Technology 
degree in Organisational Leadership from the Tshwane 
University of Technology, South Africa, which he attained in 
2009. 

A proven industry practitioner and academic in the areas of 
Telecommunications Engineering, Organizat ional 
Leadership and Strategy, Dr. Chanakira's career spans over 
thirty years. His first appointment was in 1985; with the 
Zimbabwe Posts and Telecommunications Corporation as a 
Telecommunications Technician. He rose through the ranks 
becoming a Chief Telecommunications Technician, Area 
Manager and was later appointed Manager - Access Network 
CBD East Harare,- a post equivalent to that of Regional 
Manager.  After leaving the PTC, Dr. Chanakira became the 

Project Manager for the Telecommunications Network 
Rehabilitation in Lesotho. In 2005, Dr. Chanakira was 
appointed a Lecturer in Strategic Management, MIS and 
Operations Management at the Management College of 
Southern Africa,- with subsequent appointments at the 
Regent Business School and Tshwane University of 
Technology Business School. 

In March 2010, Dr. Chanakira joined the Harare Institute of 
Technology as a Lecturer. He has taught courses in the areas 
of Technopreneurship, Innovation, Business Leadership and 
Strategy. He has published and presented over 25 papers in 
the areas of strategy, innovation, incubation, and 
commercialisation of technology, including five book 
chapters. He has also reviewed several international journals 
in Europe and the United States and is an external examiner 
of PhD theses for several local institutions. 

He has distinguished himself in institutional advancement 
and has garnered financial support and partnerships for the 
Institute over the years. In the area of community service, Dr 
Chanakira has served on local boards in varying capacities. 
He was a Deputy Board Chairman of the Advisory Council of 
the Msasa Industrial and Training College (MITC). He also 
serves as Chairperson of the National Manpower Advisory 
Council  (NAMACO) Technical Committee on Public Private 
Partnerships. 

Dr Chanakira was born on 9 October 1967 and is married to 
Edinah,- with three sons: Benedict, Victor and Wisdom. 

 HIT appoints Pro Vice Chancellor
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Harare Institute of Technology staff development fellows 
studying in India have commended the Government's initiative 
for universities to incubate industry saying it is key in the 
transformation of the country's medical tourism initiative and 
rapid industrialisation.
The 10 HIT staff development fellows studying for their M. Tech 
degrees at the SRM University said they were looking forward 
to the revolution in the country's tertiary education sector. 
Sharing their experience at SRM University with Higher and 
Tertiary Education, Science and Technology Development 
Minister Professor Jonathan Moyo and Vice Chancellors from 
the country's 10 universities in April, the students said there 
was a need to synchronise industry and university curricula.
Miss Hamunyare Ndweba who is pursuing a Masters degree in 
Pharmaceutical Analysis said India has really made it when it 
comes to educational facilities; they are very resourceful and 
practical. Back at home we wait to go for industrial attachment 
to get the experience, but here institutions have centres where 
students spend their third or fourth year say, in a hospital 
getting the best expertise,” said Miss Ndweba.
She said industrial experience was crucial in influencing 
research and innovation.
Miss Ndweba commended Prof Moyo for taking an initiative to 
revolutionise tertiary education in line with the global shift to 
industry-oriented learning.
Mr Tatenda Musenda who is pursuing a Masters in 

Pharmacognosy said he had learnt that hands-on experience 
was very important to cultivate research and innovation.
“Students here have a connection with industry for example 
drug manufacturing starts at tertiary level, students work on 
solving problems such that by the time they are done with 
tertiary education they would have already been integrated 
into industry,” said Mr Musenda.
Prof Moyo challenged the students to work hard and be part of 
history makers through research and innovation that will 
contribute to the country's economy.
The 10 HIT staff development fellows and are part of the 
institution's robust capacity staff development, student 
exchange programmes and research collaborations.
The students are pursuing Master of Technology Degrees in 
Pharmaceutical Technology, Electronic Engineering, Bio 
Medical Engineering, Pharmacy Practice, Quality Assurance 
and Regulatory Affairs, Pharmaceutical Chemistry, 
Pharmacology, Pharmacognosy, and Computer Intergrated 
Manufacturing.
 They are on a two-year programme sponsored by HIT and are 
expected to pursue doctorates thereafter.
HIT Vice Chancellor, Engineer Quinton Kanhukamwe, said 
the institution's thrust was to lay the right foundation that will 
become the future ground for innovation.

Adapted from The Chronicle
Written by: Auxilia Katongomara in Chennai, India

HIT staff development fellows in India commend Govt's Higher 
and Tertiary Education Transformation Initiative

More pursue doctorial Studies in SET

Over 20 staff development fellows from HIT are currently 
pursuing doctoral studies at various universities in India.
The staff development exercise is part of HIT's strategy to 
strengthen its human intellectual base as it gears towards the 
introduction of postgraduate programmes in the near future. 
 
The staff development fellows are embarking on doctoral 
studies in various technology and engineering disciplines 
such as electronic engineering, biotechnology, electronic 
commerce, computer science, chemical and process systems 
engineering and pharmacy.

Their areas of study include control and automation, 
biomedical engineering, solar energy, power electronics, 
nanotechnology, genetic engineering, computer science and 
engineering, big data analytics, computer and communication 
engineer ing,  in format ion technology-network ing, 
bioinformatics, big data, Internet of things, quality assurance 
and regulatory affairs, pharmaceutical chemistry, 
pharmaceutical analysis and pharmacology, among others.

The doctoral studies are on a split-site sandwich mode. This 
enables the fellows to stay connected to national challenges 
and to conduct research that is relevant to the Zimbabwean 
context as guided by the national agenda (ZIMASSET).
The move is also in line with recent pronouncements by the 
Government of Zimbabwe, through the Ministry of Higher and 

Tertiary Education, Science and Technology Development 
requiring all lecturers at State universities to upgrade their 
academic qualifications to doctoral degrees as Government 
moves to improve the quality of learning at tertiary institutions.

As the Harare Institute of Technology continues on its 
trajectory to offer technological and engineering solutions for 
economic transformation through rapid industrialisation, it 
continues to aggressively develop its human capital. To date, a 
total of sixty-eight (68) staff members have attained M.Tech 
degrees with Indian universities, whilst over 20 staff 
development fellows are still enrolled for the M.Tech degree 
programmes in India.

One of the major priorities of Harare Institute of Technology is 
the development of adequate human resource capacity with 
an optimum mix of capabilities to generate and apply research 
based on the needs of society and to cultivate 
and nurture a culture of research in all sections of the society.

The post graduate programmes to be offered at HIT will be 
geared towards the production of an industrial technologist 
equipped with greater depth and proficiency in his/her area of 
study, in industrial research and design skills as well as 
technopreneurial skills and competencies in industrial 
management. Pedagogical skills will be imparted to those 
being developed for lecturing posts in Higher and Tertiary 
Education Institutions.
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Technology Centre Commissions Gear HobberTechnology Centre Commissions Gear HobberTechnology Centre Commissions Gear Hobber

The Technology Centre has commissioned a 14 tonne Gear 
Hobber for the production and processing of spur gears or 
cylindrical straight gears, synchronous pulleys, spline gear 
shafts, helical gears, worm gears and sprocket wheels in 
batch or single production for use in the mining, petroleum, 
plastics, steel, food processing, agricultural, automotive 
industries and power plants.
The Computer Numerically Controlled Gear Hobbing 
Machine was sourced from China and was installed by staff in 
the Technology Centre.  Rigging services were outsourced 
from a local company.
The Gear Hobber can process gears with down milling and 
u p  m i l l i n g  m e t h o d  i n  b o t h
axial and radial way using the Siemens CNC System that 
enables the machine to process crown gears and small taper 
gears. It can also heighten or lengthen the machine tool.
The Gear Hobber Machine is also capable of cutting gears 
and gear shafts at smaller diameters, but the large modules 
and double-open bush-embracing structure is adopted for 

the rear column of this machine, which enables it to cut large 
gear shafts. An indexing device for single tooth can also be 
designed and set on this machine to automatically mill gears 
and using disc-type milling cutters or finger-type milling 
cutters for circular gears.
The need for technical training, research and production 
activities by HIT staff and students led to the acquisition of this 
equipment by the Institute. Industry is also set to benefit 
through the utilisation of this machine for worn-out gear 
replacement during maintenance activities. Industry can also 
use this machine for gear link related machine improvements.
The Gear Hobber machine is now operational and production 
orders are now being taken for production release. Students 
and other stakeholders will start benefitting from training and 
research activities by the start of 2017.
Enquiries and job orders are directed to the Director of the 
Technology Centre, Eng. N. Chirinda on 04 741 434 Ext 2222-
3, 0774 449 134. Email: nchirinda@hit.ac.zw

mailto:nchirinda@hit.ac.zw
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Ministry Integrates Engineering Firm with HIT

The Ministry of Higher and Tertiary Education, Science and 
Technology Development, Harare Institute of Technology 
and Verify Engineering Private Limited have entered into a 
Memorandum of Agreement effective 23 March 2017.

The objective of the agreement is to make Verify Engineering 
an integral part of HIT as a strategic business unit, focusing 
on Coal and Coalbed Methane to Liquid Fuels and 
Chemicals (XTX) Projects.

The agreement comes against the backdrop of government 
policy to ensure that higher and tertiary education is driven 
and underpinned by science and technology, and the need 
for Universities to come up with tangible research outputs, 
vital for national development.

A delegation from the Ministry of Higher and Tertiary 
Education, Science and Technology Development, Reserve 
Bank of Zimbabwe (RBZ) Governor Dr John Mangudya; Vice 
Chancellors from all universities; Harare Institute of 
Technology and Verify Engineering management team 
visited Verify Engineering gas project at Feruka in Mutare on 
Sunday 2 April to unveil and showcase HIT's Industry and 
Business Incubation Unit for the conversion of coal to liquid 
fuels. 

Speaking at the this occasion, the Minister of Higher and 
Tertiary Education, Science and Technology Development 
Honourable Professor Jonathan Moyo commended the 
Harare Institute of Technology, saying their projects are a true 
realisation of the benefits of the STEM initiative.

Addressing the delegation, Dr Mangudya challenged 
Zimbabweans to rise and rebuild the economy. He said Verify 
Engineering's liquid fuel project fits well with the value 
addition and beneficiation of the ZIMASSET cluster that will 
lead to import substitution.

Dr Mangudya said focus must be on transforming the country 
from being a retail economy to a productive economy; adding 
that this will reposition Zimbabwe to become a major 
economic powerhouse. “We need to go beyond engineering 
designs to the economics of doing business. The $2,6 million 
you are asking for the project is doable provided it's 
commercially viable. We are a small economy with only 14 
million people and some are in the Diaspora.

He added that the economy was on the rise and there is need 
to transform the economy. “We are the masters of our destiny, 
Zimbabwe is picking up as a country. We need to transform 
the economy using agriculture as a base, lets rise and build 
the country through various aspects.'' he said.

Harare Institute of Technology (HIT) Vice Chancellor Eng. 
Quinton Kanhukamwe said the university has a unique 
national mandate of developing, incubating, transferring and 
commercialising technology for rapid industrialisation.“Verify 
Engineering is currently seized with the task of designing, 
constructing and commissioning a pilot plant of coal/coal bed 
methane to liquid fuel using the already existing Fischer 
Tropsch Technology as a precursor to the designing, erection 
and commissioning of an eight million litres of liquid per day 
commercial plant,” he said.

Verify Engineering's Acting Chief Executive Officer Eng. 
Pedzie Tapfumaneyi  said the company has just 
commissioned the air separation unit which produces 16.5 
tonnes of liquid oxygen and more than 20 tonnes of gaseous 
oxygen daily.

He said the company requires US$2.6 million to complete the 
commissioning of the two plants and to acquire the necessary 
distribution structure.

University of Zimbabwe Vice Chancellor Professor Levi 
Nyagura said industries should come out of universities; and 
called for universities to pursue industrial incubation 
programmes in order to revive some of the key sleeping 
entities.
The Ministry of Higher and Tertiary Education, Science and 
Technology Development, Harare Institute of Technology and 
Verify Engineering Private Limited entered into a 

Memorandum of Agreement effective 23 March 2017.
The objective of the agreement was to make Verify 
Engineering an integral part of HIT as a strategic business 
unit, focusing on coal and coalbed methane to liquid fuels and 
chemicals (XTX) Projects.
The agreement came against the backdrop of government 
policy to ensure that higher and tertiary education is driven 
and underpinned by science and technology, and the need 
for universities to come up with tangible research outputs, 
vital for national development.
Verify Engineering which is now an integral part of HIT was 
established in 2005 by the government as a Special Purpose 
Vehicle to pursue alternative sources of energy.
Over the years the company has designed a pilot plant that 
produces 5 000 litres a day, synthesized an iron based 
catalyst and commissioned an air separation unit before 
constructing an acetylene plant which is yet to be 
commissioned.
Once the plant becomes fully operational it will produce direct 
products such as fuel, tar for roads, liquid gas for domestic 
and industrial use, sulphur, ammonia for fertiliser production, 
carbon dioxide and electricity.

RBZ Governor visits HIT's Industry Incubation Unit - Verify Engineering at Feruka Oil Refinery

Technovation Magazine 2017



10

Huawei Technologies/ HIT Partnership bears fruit 

Herzel Muenga, Rodney Majakwara, John Chakauya and a friend 
posing for a picture in Beijing, China.

… As three HIT students intern at Huawei Technologies 
headquarters in Beijing 

Three HIT students in the School of Information Sciences 
and Technology were part of a two –week internship 
programme offered by the Huawei Technologies, 
headquartered in Beijing, China.

The students travelled to Beijing under the Zimbabwe “Seeds 
for the Future” 2017 programme.

“Seeds for the Future" is a Huawei global flagship 
programme seeking to develop local Information and 
Communication Technologies (ICT) talent, enhance 
knowledge transfers and improve people's understanding of 
and interest in the ICT industry. The Programme offers first-
hand learning opportunities through interactions with Huawei 
experts and visits to Huawei laboratories. Programme 
participants also gain hands-on practice, witness live 
demonstrations of the latest ICT technologies, and attend 
workshops where they can meet Huawei senior executives 
and experts. They will also have work placements in 
Huawei's different business departments to gain exposure to 
the company's global business operations and cross-cultural 
management practices.

Speaking on Zimbabwe's participation in the Huawei's Seeds 
for the Future Programme, Mr Yang said His Excellency, the 
President of the Republic of Zimbabwe, Cde Robert Mugabe 
initiated the programme in Beijing during a state visit in 

August 2014. "And in 2015 and 2016 respectively, 10 ICT 
students from different universities across Zimbabwe have 
been selected by the Ministry of Higher and Tertiary 
Education, Science and Technology Development to join this 
programme, travelling to China, getting the experience of the 
ICT advanced technologies in Huawei's science laboratories 
at our Shezhen Headquarters as well the cultural exchange 
experience," he said.

Managing Director of Huawei Technologies Zimbabwe, Mr 
Albert Yang said this is the third year of the programmes' 
implementation in Zimbabwe. He commended HIT students 
who have participated in past programmes for their 
knowledge and aptitude. "For the past two years, some 
students from HIT who have joined this programme have 
demonstrated great capabilities. So this year, Huawei would 
like to offer 3 places to HIT to set up our partnership for the 
development of ICTs through this programme," he said.

Rodney Majakwara, a Software Engineering student, Herzel 
Muenga of Computer Science and John Chakauya studying 
Information Security were selected for the two week 
internship to experience first-hand learning opportunities 
through interactions with Huawei experts and visits to 
Huawei laboratories.
 
...The students were also afforded opportunities for hands-on 
practice, witnessing live demonstrations of the latest ICT 
technologies, and attending workshops where they met 
Huawei senior executives and experts. They also had work 
placements in Huawei's different business departments to 
gain exposure to the company's global business operations 
and cross-cultural management practices.

Reflecting on this educational visit to Beijing, John Chakauya 
said the “Seeds for the Future” programme was an exciting 
and highly educational course which included not only the 
unforgettable visits to some of the most popular historical 
sites in China and lessons on Chinese language and culture; 
but more importantly comprehensive lessons and hands-on 
training in the latest information and telecommunication 
technologies; including tours of Huawei's cutting-edge ICT 
solutions centres.

“The Huawei “Seeds for the Future” programme is 
undoubtedly of great benefit to the development of ICT talent 
in Zimbabwe, as it is greatly contributing to the growth and 
development of our ICT industry. This programme has 
significantly boosted my ICT skills and widened my ideas of 
innovative ICT solutions, within just two weeks. Huawei 
should continue to partner with Zimbabwean universities, 
particularly the Harare Institute of Technology, to train more 
ICT students through the Zimbabwe “Seeds for the Future” 
programme said Chakauya.

The students also visited the Huawei Campus in Shenzhen 
city; the hub of technology development and innovation. The 
Huawei campus includes the organizations' head office, 
university, training centre, hotel and other facilities. 
“Here, we got exposed to Huawei's cutting edge technology 
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 for all its business units. We also had an intensive 5 days of 
learning various topics ranging from Internet of Things, 5G, 
Cloud Computing, 4G Base Station Configuration among 
others. Everyone had to configure his or her own 4G base 
station and then test it. It was a very good experience as the 
knowledge passed to us is key to current technologies and 
will help us in coming up with great innovations”, said Rodney 
Majakwara.

Another intern in the Seeds for the Future programme, Herzel 
Muenga was grateful for the learning opportunity; highlighting 
the positive aspects of Chinese culture. 

“I took in as much as l could from the people I met. The 
Chinese are so punctual, dedicated, friendly, warm and 
hardworking people. I feel motivated, challenged, driven, 
inspired and l believe I am now more focused. I have also 
made long life friends from Norway, China and Namibia”, she 

said. 
Last year, two HIT graduates,- Walter Mutembwa and Justin 
Manyerere from the Computer Science Department have 
participated in the Huawei Technologies "Zimbabwe Seeds 
for the Future Programme."

To date, Huawei's Seeds for the Future Programme has been 
implemented in more than 60 countries across five 
continents; benefiting over 15 000 students from more than 
150 universities.

Kudzai Chasinda, a 3rd year Software Engineering student 
has been shortlisted on the Facebook Messenger Bots 
Challenge Finalists. 

The 60 finalists were selected from over 1000 entries from 
across 64 countries in Sub Saharan Africa and the Middle 
East. Egypt took the roost with the most number of finalists.

Teams of up to three people were invited to participate in the 
Challenge. Zimbabwe had two individual teams that came up 
as finalists namely: Kudzai Chasinda from HIT and 
Kuzivakwashe Muvezwa from Impact Hub.

Chasinda's Messenger Bot, PopTime Bot- a Movie 
Companion and Kuzivakwashe Muvezwa's Sphinx- The 
Game, made it to the final 60 Bot Makers from Middle East 
and Africa in the Bots for Messenger Challenge. PopTime Bot 
– Movie Companion – and Sphinx- The Game are a movie 

recommendation application and a game and respectively.

The Bots for Messenger Challenge is a contest to recognize 
and reward developers who create the most innovative new 
Bots on Messenger, and was held under three categories: 
Gaming and Entertainment, Productivity and Utility well as 
Social Good. It was launched in February 2017. 

The 60 finalist teams each won a Gear VR and mobile phone, 
one hour of Facebook mentorship, and tools and services 
from FbStart (https://Developers.Facebook.com/fbstart)- a 
Facebook programme designed to help early stage mobile 
start-ups build and grow their bots. All student teams who 
made it to the finals won an additional $2,000.

Commenting on his latest achievement, Kudzai Chasinda 
said he is driven by his ambition and passion. “I love what I do, 
and I hope to see myself making a difference in society 
someday. I also hope to see myself becoming a world-class 
software engineer in the future competing with those from 
first world countries,” he said.

Kudzai is currently working on a blog series focused on Bots 
and Android and looking forward to sharpening his skills and 
evangelizing the latest technology trends on and off campus.

“HIT has one of the best cultures in Zimbabwean Universities, 
which is the spirit of entrepreneurship. The culture of having 
to come up with a project idea, developing it and defending it 
in front of a panel is also very important in trying to promote 
something. This pushed me to get into the final 60 and I am 
looking forward to winning the challenge,” said Chasinda. 

Chasinda is familiar with the global computing arena and is a 
part of the Google developer ecosystem. As recognition of his 
involvement in one of Google's various communities, he was 
invited to attend the Google I/O 2016 Conference hosted at 
the Shoreline Amphitheatre in San Francisco, United States. 

Facebook shortlists Kudzai Chasinda on Messenger Bots Challenge Finalists
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Construction of the new all-weather courts is currently in progress

Students sitting for their end of year exams in June using the recently acquired furniture.

The new Materials Technology and Engineering laboratory
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HIT Honoured at Business 
Leadership and Enterprise 
Competitiveness Summit

The Harare Institute of Technology was recently 
awarded the "EDUCATION AND TRAINING 
ENTERPRISE INNOVATION AWARD" at the 
B u s i n e s s  L e a d e r s h i p  a n d  E n t e r p r i s e 
Competitiveness Summit held in the capital on 30 
March 2017.

The award is in recognition of HIT as an Enterprise 
that best exemplifies the qualities of a true innovation 
magnate, an organisation whose success is rooted in 
its continuous ability to bring out the best in its people 
and products through tight integration of processes 
and technology.
The Business Leadership and Enterpr ise 
Competitiveness Summit acknowledges the Harare 
Institute of Technology as improving enterprise 
competitiveness and increasing macro-economic 
impact ,  through innovat ion led economic 
development initiatives.

The award is a celebration of HIT's entrepreneurial 
mindset and innovation-oriented potential to deliver 
enterprise accomplishments that consist of business 
success as well as game-changing capabilities in 
Zimbabwe.

The Minister of State for the Harare Metropolitan 
Province, Cde Miriam Chikukwa was the guest of 
Honour. 
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HIT Honoured at the Inaugural Harare 
Metropolitan Province Corporate

 Social Responsibility Awards 
Ceremony

The Harare Institute of Technology was recently awarded 
the "COMMUNITY DEVELOPMENT AWARD" at the 
inaugural Harare Metropolitan Province Business 
Forum's Social Responsibility Excellence Awards held in 
the capital in recognition of organisations and individuals 
that have contr ibuted to the socio-economic 
development of the Province.

The awards were held under the theme "Social 
Economic  and  Sp i r i t ua l  Trans fo rmat ion  fo r 
Development." Speaking during the awards ceremony, 
the Minister of State for the Harare Metropolitan 
Province, Cde Miriam Chikukwa said the corporate 
social responsibility awards are a platform to recognise 
the noble efforts of various organisations and individuals 
as well as to encourage others to emulate outstanding 
initiatives.

Guest of Honour, Lafarge CEO- Mrs Amal Tantawi 
highlighted the important role the business sector plays 
in developing communities and building future 
generations.

Reserve Bank of Zimbabwe (RBZ) Governor, Dr John 
Mangudya urged stakeholders in the business sector to 
work together towards the revitalisation of the economy.

CBZ Holdings won the Corporate Social Responsibility 
Lifetime Award while Lafarge Cement Zimbabwe won the 
Urban Community Share Ownership Scheme Award.

HIT lures ICTS Ministry 
The Ministry of Information Communication Technology, 
Postal and Courier Services has endorsed the HIT brand and 
has requested for engagement with the Harare Institute of 
Technology in the promotion of ICT research projects. 
In a statement, Permanent Secretary in the Ministry, Eng. 
Sam Kundishora, said the request is in view of promoting ICT 
research projects which hold the potential for socio-economic 
development; within the context of the national economic 
blueprint, ZIMASSET, and the 10-Point Plan for Economic 
Growth. 
The Ministry has pledged to fund such projects for further 
development,- for the benefit of developers, researchers and 
the economy at large. 
Speaking on this new development, HIT Vice Chancellor, 
Eng. Q.C. Kanhukamwe said the proposal is in sync with the 
HIT mandate which is to develop, incubate, transfer and 
commercial ise technology for  Zimbabwe's rapid 
industrialisation. 
“Our students have distinguished themselves in terms of their 
conceptual strength and their ability to create products which 
are relevant and meaningful to society. Through our 
rigourous training which is proficiency-scheduled and 
competence-based; our students have produced prototypes 
which exceed our expectations. This request from the 
Ministry, is yet again another affirmation of our brand and the 
work that we do in producing graduates who will lead 
Zimbabwe's technological revolution,” he said. 

Last year, HIT students stole the limelight at the E-Tech Africa 
Expo, convened by the Ministry of ICTS. HIT students 
showcased innovative projects which spoke of ingenuity.
Speak ing a t  the Expo,  Min is ter  o f  In format ion 
Communication Technology, Postal and Courier Services, 
Honourable Supa Mandiwanzira said HIT continues to 
inspire the Zimbabwean technology industry through its 
mentoring of young technopreneurs; adding that the Institute 
has fast become Zimbabwe's technology hub producing the 
best technology engineers across various disciplines. "We 
appreciate the good work and devotion shown by the 
Institute in producing students who are developing business 
solutions that suit the local markets. We want to go into 
universit ies l ike HIT, where young students are 
demonstrating products which can go onto the market today, 
and support them to develop more of these technologies and 
applications that will help our economy and ICT's industry to 
grow", he said.
The gesture by the ICTS Ministry yet again affirms the critical 
role of the HIT in the modernisation and industrialisation 
drive. 
In 2015, HIT, the United Nations Development Programme, 
(UNDP) and Sandown Corporation Limited jointly launched 
their first Business incubation Programme. The programme 
was housed at HIT and through a three months incubation 
process, sought to support the ten young techies to 
transform their technical prototypes into commercially and 
socially viable ventures.
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HIT Hosts SADC Research and
 Innovation Management Workshop
The Harare Institute of Technology hosted a 5 day 
Mentorship programme on Technology Transfer under 
the theme, Strengthening Research and Innovation 
Management (SRIM). The workshop was held from 26-
30 September and was funded by the South African 
Department of Science and Technology (DST) and 
implemented in partnership with the Southern African 
Research and Innovation Management Association 
(SARIMA), and the Southern Africa Development 
Community, (SADC). 

14 participants from the Harare Institute of Technology, 
Bindura University of Science Education, the National 
University of Science and Technology and the Women's 
University in Africa attended the workshop. 

The aim of the workshop was to impart knowledge and 
skills required to establish or improve Technology 
Transfer processes. The issues covered include: 
Models of technology transfer; how to set up a 
Technology Transfer Office (TTO), institutional support 
for nurturing TTOs, challenges and opportunities in 
setting up a TTO, establishing relationships with firms 
and community actors, mobilizing university-based 
research into practical and societal applications, 
generating new funding support from sponsored 
research, among others. 

The SADC SRIM workshop was officially opened by the 
Vice Chancellor of the Harare institute of Technology, 
Eng. Q.C. Kanhukamwe. In his remarks, the Vice 
Chancellor underscored the importance of research 
and innovation in the development of the University.  He 
also registered his appreciation to the funders of the 
workshop. 

The Harare Institute of Technology received the ESQR's 
Quality Choice Prize 2016 awarded by the European 
Society for Quality Research in Berlin on December 12, 
2016.

Top companies,  pub l ic  admin is t ra t ions and 
organizations which excel in their services / products 
and continue to push the limits of Quality with 
innovations, - received the ESQR's Quality Choice Prize 
2016 for their hard work and achievements, in the 
presence of the international business community.

The ESQR's Quality Choice Prize recognises 
companies, organizations and public administrations 
with ethics and initiatives that demonstrate exceptional 
success in quality management and maximising the full 
potential of their services through quality-oriented 
practices.

Seventy-four companies, organisations, public 
administrations, universities, hospitals and NGOs from 
62 countries, representing sectors such as public 
administration, automobile industry, education, aviation, 
energy, technology, oil and gas industries, banking and 
insurance, food and beverage, hotels and tourism, 
motor and shipping industries, real estate, construction 
and engineering, transportation, heavy industry and 
healthcare, among others, received the ESQR's Quality 
Choice Prize 2016.

Some of these top companies, public administrations 
and organizations include BMW Group (Germany), 
ASICS Corporation (Japan), CRH plc (Ireland), Azienda 
USL di Modena (Italy), Fidelity Bank (Nigeria), Museo 
Historico Comunal (Argentina), Okuma Corporation 
(Japan), Hydra, Arc (Pty) Ltd. (South Africa), among 
others. 

The ESQR's Quality Choice Prize programme takes a 
comprehensive look at the initiatives and strategies that 
business leaders implement in their companies and 
organizations and recognizes the efforts of exceptional 
and talented employers and employees as well as 
providing motivation for continuous progress

HIT Receives the ESQR'S Quality 
Choice Prize 2016 In Berlin
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Registrar Honoured

The Registrar of the Harare Institute of Technology, Mrs Mary 
Samupindi has clinched second position in Zimbabwe's Top 
20 Outstanding Women of the Year Awards by Megafest.
The awards ceremony was held at the Cresta Lodge in 
Harare on 15 December 2016, and was attended by Deputy 
Registrar – Human Resources and Administration, Dr Noah 
Mutongoreni, Acting Director –ICTS Mrs Miriam Chahuruva, 
Assistant Registrar – Central Services, Ms Siphilla Maphosa 
and Public Relations and Marketing Manager, Mrs Sharai 
Muonwa.

The event was also attended by captains of industry, 
entrepreneurs and the legal fraternity among others.
Speaking on her award, an upbeat Mrs Samupindi said, "I feel 
greatly honoured, and at the same time overwhelmingly 
humbled by such recognition. I have never, even in my wildest 
dreams ever imagined that I would receive such notice. I am 
simply bowled over by it all because it was never expected, 
nor anticipated," she said.

Mrs Samupindi describes fear and respect for the word of 
God as her major winning attribute. "This has taught me to 
respect my superiors, my peers, my subordinates, our 
students, their parents and guardians and all of the Harare 
Institute of Technology stakeholders. I am also endowed with 
a huge capacity for patience, for listening and the ability to 
read situations and persons and act accordingly. Coupled 
with that, I believe in acknowledging good effort and 
successes where appropriate and encouraging others to 
realise their potential," she said.

As the Principal Administrator of the Institute, Mrs Samupindi 
is charged with ensuring systems, processes and procedures 
are in place and are being followed to ensure the Institute 

achieves its mandate.  Samupindi has been at the fore of 
ensuring that the Institute adopts modern systems and 
procedures in line with international standards; and is driven 
by professionalism and the observance of systematic 
procedures.  She describes her leadership style as one that 
is inspired by the fear of God, the respect for His word and the 
recognition of the humanity and humanness of everyone; 
regardless of their status.

My vision for the University is that it maintains its focus on the 
delivery of its mandate and do all it can to stay the course. 
Mrs Samupindi notes that there are opportunities for females 
wi th the necessary qual ificat ions and sense of 
professionalism to climb the ladder. "The Government 
created an equal opportunity scenario for all at independence 
and it is now up to individuals to take advantage of this 
enabling environment," she said.

She paid tribute to the Vice Chancellor, Eng. Q.C. 
Kanhukamwe; "for his mentorship and for creating such an 
environment that has made it possible for me to work in a 
manner that makes results possible; my peers for their 
support and encouragement, my subordinates for their 
support and the entire student body and staff at HIT for being 
a family that makes it possible for dreams to come true. 
Finally, I thank my family without whose prayers; I would not 
be where I am today." 

Chief Executive Officer of Lafarge Cement, Mrs Amal Tantawi 
emerged first, with Dr Evelyn Garwe of the Zimbabwe 
Council of Higher Education, (ZIMCHE) taking third place.
The awards ceremony is held to honour men and women who 
are making a positive contribution to Zimbabwe's economic 
growth through their professionalism and competence.
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HIT enters into MoU with Gachon University of South Korea
The Harare Institute of Technology has entered into a 
Memorandum of Understanding on the exchange of faculty, 
scholars, students, academic information and mat erials with 
Gachon University of South Korea, effective from 12 
December 2016.

The Memorandum of Understanding will run for an initial five-
year period and will be automatically renewed on an annual 
basis thereafter, unless terminated or replaced with a new 
agreement.

This MoU is focused on enhancing mutual understanding 
between the two institutions faculties/Schools, scholars and 
students through the promotion of exchange of scholars, 
lecturers, researchers or staff, undergraduate and 
postgraduate students, academic information and materials, 
periodic exchange of academic publications, organisation of 
joint research, joint conferences and other academic 
exchanges agreed by both universities.

Gachon University is officially acknowledged as the "university 
with the greatest potential for growth in South Korea. It is an 
ambitious and exuberant university teeming with relentlessly 
challenging spirits. It is a magnet for outstanding high school 
graduates from around the country and it has been producing 
many outstanding academic papers written by young 
professors. The University has also been the birthplace of 
countless patents, both applied and registered in South Korea 
and overseas, and has won a succession of research projects.

Gachon University is located on the outskirts of Seoul. The 
University incubates and nurtures challenging leaders who 
are full of knowledge, thinking skills, adventurous spirits, 
curiosity, big hearts, and positive energy. It is one of world's 
prestigious global educational institutes.

The current structure of Gachon University is the result of a 
merger between four existing universities. Gachon University 
of Medicine and Science and Gachon-gil College merged in 
2007, Kyungwon University and Kyungwon College merged in 
2007, and Gachon University of Medicine and Science and 
Kyungwon University merged in 2012. It has has three 
campuses for undergraduates, the Global Campus located in 
Seongnam, satellite campuses on Ganghwa Island and in 
Yeonsu-dong, and the School of Medicine in Guwol-dong, 
Namdong-gu, Incheon, South Korea. Gachon University 
signed a strategic partnership with Hawaii Pacific to allow 
students to study abroad.

HIT enters into Agreement withTransilvania 
University of Brasov, Romania

The Harare Institute of Technology has entered into a 
Memorandum of Agreement for education and scientific co-
operation with Transilvania University of Brasov, Romania 
effective 7 June 2017.

The Memorandum of Understanding will run for an initial five-
year period.

The agreement is focused on improving and promoting the 
scientific and educational levels of the two institutions, as well 
as promoting and intensifying the friendship and mutual 
understanding between the people in general and the two 
institutions in particular.

Cooperation will be based on the furtherance of the social, 
economic and cultural development of Zimbabwe and 
Romania, and will include exchange in the field of research 
and education; professors and researchers; students; and 
publications.

The agreement was signed by the Rector of Transilvania 
University, Prof. Dr. Eng. Ioan Vasile Abrudan and HIT Vice 
Chancellor Eng. Q.C Kanhukamwe in Harare during Prof. 
Abrudan's visit to Zimbabwe.

HIT enters into MOU with CBZ
The Harare Institute of Technology has entered into a 
Memorandum of Understanding with the Commercial Bank of 
Zimbabwe, (CBZ); effective27 June 2017. The MoU is for a 
period of five years.

The agreement is meant to facilitate effective cooperation 
between CBZ and HIT in respect of innovation, research and 
development in areas of common interest. As part of the 
U n i v e r s i t y ' s  d r i v e  t o  p r o m o t e  i t s  i n t e r f a c e  w i t h
industry partners; the agreement will enhance the advancement 
of knowledge through research which is relevant to industry 
needs and developments. Students from HIT will also be 
exposed to hands-on commercial experience at CBZ Holdings.

Through the MoU, CBZ will:
Ÿ Engage HIT in collaborative research and research showing 

potential for commercialisation 
Ÿ Provide relevant public lectures/ speeches by CBZ Holdings 

Executives on University Events. 
Ÿ Explore business incubation programmes with HIT 
Ÿ Provide opportunities to roll out commercialised innovations
Ÿ Participate in mutually beneficial and relevant HIT 

programmes 
Ÿ Cooperate on human capital development and continuous 

professional development programmes
Ÿ Provide grants to promote innovation, amongst others

Through the MoU HIT will:
Ÿ Engage CBZ in collaborative research and research showing 

p o t e n t i a l f o r  c o m m e r c i a l i s a t i o n

Ÿ Provide relevant public lectures/ speeches platforms to CBZ 
H o l d i n g s  E x e c u t i v e s  o n  U n i v e r s i t y  E v e n t s .
E x p l o r e  b u s i n e s s  i n c u b a t i o n  p r o g r a m m e s

Ÿ Provide opportunities to roll out commercialised innovations
Participate in mutually beneficial and relevant CBZ 
programmes Cooperate on human capital development and 
continuous professional development programmes
Certify and accredit CBZ in house training curricula
Provide grants to promote innovation, amongst others

The agreement will also explore similar areas of interest in 
pursuance of the two institutions' mandate and will serve to 
propel both institutions to higher levels,- in areas of human 
capital development,provision of grants,  interface and 
exchange of experiences through public lectures and sharing 
e x p e r i e n c e s  f r o m  t h e  w o r l d  o f  w o r k ,  a m o n g
others.
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HIT holds NESAC 2017 Preliminaries

…Christine Juta Scoops First Prize 

Christine Juta, a final year Electronic Engineering student 
won the first prize in the HIT 2017 Pre-National Engineering 
Students Awards Competitions (NESAC) oral presentations 
while Kudakwashe Pasurayi from the Industrial and 
Manufacturing Engineering department also came first in the 
poster presentations.

Tariro Musarurwa and Tonderai Kadengwa were the first 
runners-up in the oral and poster presentations respectively.

The HIT 2017 Pre-National Engineering Students Awards 
Competitions (NESAC) was held on 14 June. The 
competition draws together twelve best final year 
engineering students' projects presented by students from 
four engineering departments in the School of Engineering 
and Technology. 

The first prizewinners and runners up in the two categories 
earn a place to compete in the National Engineering Students 
Awards Competitions (NESAC) scheduled for August at the 
University of Zimbabwe. The competitions are organized and 
sponsored by the Zimbabwe Institution of Engineers (ZIE) 
and the Engineering Council of Zimbabwe (ECZ).

All the projects presented by the students are aimed at 
proffering practical engineering to industry needs and 
ultimately towards national development.

Christine Juta's project is entitled – “Development of a test rig 
for automated driving test track”. In this test rig for automated 
driving test, LASER diodes produce unidirectional beams 
that will be superimposed on the road markings on a 
dedicated test track. The main objective is to minimize the 
role of the human instructor in determining the result of a 
driving test. Each LASER diode corresponds to a light 
dependent resistor (LDR). Once the motorist obstructs the 
LASER beam, the light dependent resistor (LDR) detects no 
light and the corresponding PIC18F452 microcontroller pin 
goes low. This would mean the motorist has either failed to 
manoeuvre in alley docking, failed to complete the hill start, 

failed to successfully complete parallel parking or failed to 
correctly observe the traffic light. Any of which implies the 
motorist has failed the driving test. Should each stage be 
completed successfully, the motorist is permitted to proceed 
to the next stage.  These results will be transmitted serially, 
via USB to TTL cable. A C# application, developed using 
Visual Studio, provides the Graphic User Interface, which 
enables the VID official to observe the progress of the test in 
real time. The electronic circuits were designed with the 
computer aided design tools Proteus 8.5 and Kicad. The 
microcontroller software was written in C language using 
MikroC PIC development software.

"I am passionate about female leadership and women in 
engineering especially in the field of electronic engineering. 
We are only six ladies in a class of 40 students, so I took it as a 
challenge to come up with this project and make a mark as an 
aspiring female engineer. I am sure this will motivate other 
female students in my department and at HIT,” said Juta.

Kudakwashe Pasurayi's poster presentation was entitled 
“Design optimization of wet spent grain drying system

“I am overwhelmed by this achievement and I am going to 
continue working on developing the system to improve its 
accuracy. I will also work to seek venture capital for the 
commercialisation of my project design", he said

All the contestants who participated in the preliminary-finals 
were from the School of Engineering and Technology.

Tariro Musarurwa from the Chemical and Process Systems 
Engineering department came second in the oral 
presentations with her project on the “Design of a plant to 
recover gold from tailings with a throughput of 2160 tpd using 
activated carbon-magnesium oxide (c-mgo) nanocomposite 
as adsorbent”, while Tonderai Kadengwa from the same 
department also came second in the chart presentations with 
his project entitled "Design of 120 m3/hr water treatment 
plant using bone char bio-adsorption technology for water 
de-fluoridation".

The other contestants in the oral presentations were 
Evidence Mandizvidza, Irene Gwenje, Tamuka Muchena, 
and Dale Farai Gwenzi. John Chitsaka, Innocent Mafusire, 
and Praise Sinamawiri were the other contestants in the chart 
presentations.
A panel of judges comprising engineers from the Zimbabwe 
Institution of Engineers (ZIE), Engineering Council of 
Zimbabwe (ECZ) Confederation of Zimbabwe Industries 
(CZI), Scientific and Industrial Research and Development 
Centre as well as the Zimbabwe Manpower Development 
Fund (ZIMDEF) adjudicated the competitions.
In her opening remarks, Acting Dean in the School of 
Engineering and Technology Prof L. Tichagwa paid special 
tribute to the organisers of this event, the Zimbabwe 
Institution of Engineers (ZIE) and the Engineering Council of 
Zimbabwe (ECZ) for sponsoring these competitions. 
In a speech read on his behalf, Guest of Honour Engineer 
Ben Rafemoyo, the Chief Executive Officer of the 
Engineering Council of Zimbabwe (ECZ) challenged 
engineering students to play a role in the industrialisation and 
modernisation of Zimbabwe. “As young engineers, the great 
question which should occupy our minds should be: what role 
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can I play in the transformation of my country to aid 
industrialisation and modernisation? How can I provide 
engineering solutions that will address issues of beneficiation 
and value addition?  It is my sincere hope that it is these valid 
and important questions which have guided your work over 
the past few years and which I hope will form the basis of your 
future endeavours”, he said. 
Eng. Rafemoyo also called on engineering students to pay 
attention to issues of climate change, the development of 
smart cities, the strengthening of the small to medium 
enterprise sector, and the ever increasing need for gender 
mainstreaming as well as the inclusion of the youth, who form 
over 70 percent of Africa's population.

NESAC is a brainchild of the Zimbabwe Institution of 
Engineers, aimed at promoting innovation, research and 
development among tertiary education engineering 
institutions; with a vision of connecting them to industry. The 
purpose of the competition is to recognise and promote 
innovation and practical engineering solutions through 
undergraduate engineering students' projects. This platform 
brings together the intellect from various engineering 
disciplines in an effort to showcase innovation that is key to 
Zimbabwe's industrial development and advancement of 
technology.
Harare Institute of Technology has won the NESAC Finals in 
two consecutive years, (2014 and 2015). 

The Chairperson in the department of Pharmaceutical 
Technology, Professor Mazuru Gundidza; together with Lab. 
Technician Mazuru Pomerai and Pharmacy student, Kudzai 
Muchandibaya attended the second international conference 
on Pesticidal Plants which was held at the Elephant Hills 
Resort in Victoria Falls from 6-9 February.  Prof. Gundidza 
was the Chairman of the Official Opening Ceremony on 
Monday 6 February in which the Minister of Agriculture, 
Mechanisation and Irrigation Development, Dr Joseph Made 
was Guest of Honour. Professor Murray Isman of the 
University of British Columbia, Canada gave the keynote 
address on “Bridging the gap: moving botanical insecticides 
from the laboratory to the farm.”

The conference was attended by distinguished scientists and 
technologists in the fields of natural resource management, 
pharmacy, as well as experts from research and development 
institutes. It was held under the theme, “Harnessing pesticidal 
plant technologies for improved livelihoods, and was 
comprised of seven symposia under the following themes:  
Field Pest Management, Postharvest Pest Management, 
Plant Disease and Weed Control, Livestock  and Human 
Diseases Vectors, Soil Invertebrate Pests , Biofertilisers and 
Bio pesticides Technologies, Propagation and Conservation 

and  Commercialisation, Policy and Sustainability.  
The delegation from the Pharmaceutical department 
presented the following papers at the Conference: 

Formulation of a herbal cream incorporating Pterocarpus 
angolenses, Adansonia digitata and Bulbinella frutescens 
extracts to alleviate impetigo 
Phabey Chaitezvi, Mazuru Gundidza and Mazuru Pomerai 

Physicochemical characterisation and essential fatty acid 
profiling of a fixed oil extracted from Bridelia mollis seed 
Mazuru Gundidza, Mazuru Pomerai 

Preliminary Study on the extraction and anti-microbial activity 
of Phytolaca dioica seed oils 
Ronald Mutangi, Aljean Muzvidziwa, Munatsirei R. Mudhara, 
Linda Mukozhiwa, Elson Morgan, Timothy Njekete, Kudzai J. 
Muchandibaya, Mazuru Pomerai and Mazuru B. Gundidza 

Professor Gundidza was part of the National Organising 
Committee and expressed his satisfaction at the HIT 
performance at the conference. He also added that the 
conference had provided a platform for the formation of 
viable relationships which various key stakeholders. 

HIT Participates at 2nd International Conference on Pesticidal Plants 
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HIT Academics @ 11th Zimbabwe International
Research Symposium 
Twelve papers were presented by HIT academics at the 11th 
Zimbabwe International Research Symposium held at the 
Harare International Conference Centre from 16 to 17 
February. The symposium was held under the theme 
“Research for Unlocking Entrepreneurship: Bridging the 
Gap.” 

Women Technopreneurs in Zimbabwe: A Framework to Help 
Boost Sustainable Engineering Business for Zimbabwean 
Women 
L. Masiyazi, W. Mutenhabundo and B. Nyakutsikwa 

Production of Food Grade Aliginate from Local Zimbabwean 
Algae Species
V. Mukamba and A. Musengi

Process Factors Affecting Biocoal Production from Organic 
Municipal Waste 
Dr. Eng. M.M. Manyuchi 

Physico –Chemical Monitoring of Industrial Wastewater 
Quality: Case of Aspindale Oil Plant –National Foods Limited: 
Zimbabwe 
S.M. Chikwanha, A Phiri, L. Pisa and M.T. Tungwarara 

Recovery of Water from Central Effluent Treatment Plant 
using Powdered Activated Carbon/Ultra Filtration (PAC/UF) 
hybrid System 

A.T. Fungura, S. Kiruthika and Dr S. Prabakar 

Production of Nicotinic Acid from Tobacco Waste 
F.M. Saziya and A. Chidembese 

A Pulse Width Modulation Charge Controller for Promoting 
the Adoption of Renewable Energy for Zimbabwe's Socio-
Economic Challenges 
T. Zvavashe, L. Hube, T. Chamunorwa and K. Nyachionjeka 

Network based remote monitoring system for solar powered 
LED street lighting 
K. Chiteka, T. Zvavashe and L. Rwodzi 

Automatic Transfer Switch for Multi –powered Domestic and 
Industrial Entities
T. Zvavashe, P. Mushapaidzi, P. Musiiwa and V. Kuno 

Adoption of Flexible Manufacturing Systems for Industrial 
Productiveness in Zimbabwe 
W. Mutenhabundo, L. Masiyazi and K. Chiteka 

Automated Cattle –tracking System for Ranch 
V. Kuno, B. Chikwiri,  K. Nyachionjeka and  R. Duri 

An Investigation of Interventions to Accelerate Alcohol 
Production during Opaque Beer Production 
I. Kanganga and A. Musengi 
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The Technology Centre conducted a Training Workshop on 
Reverse Flow Borehole Hand-drilling in collaboration with a 
United States based engineering from 15 to 26 May 2017.
A visiting team of 4 engineers including the inventor Mr 
Russell Crawford from the United States of America 
conducted the workshop training and demonstrations on the 
Reverse Flow Borehole Hand-drilling technology at the HIT 
Campus. 
About 18 borehole samples will be drilled at various selected 
sites around the country during the demonstrations. HIT will 
be licensed to manufacture all the borehole hand-drilling kits 
including a compressor.
The Reverse Flow Borehole Hand-drilling technology is 
invented and patented by Mr Russell C. Crawford who will be 
leading the demonstrations. The technology can drill 
boreholes of 50 - 80 metres deep in one day and has been 
applied in India and in parts of the United States of America.
The aim of these demonstrations is to promote low cost 
solution to safe groundwater access in Zimbabwe.
The Reverse Flow Borehole Hand-drilling technology is a 
new method of drilling water wells by hand. The process uses 
the airlift reverse flow method and combines it with specially 
designed buoyant PVC pipe that can trap air and float in the 
excavation. The resulting method allows one to drill by hand 
large diameter holes to any depth without the use of heavy 
lifting devices. In effect the tool floats in the drilling fluid. The 

net lifting power of a 10' long drill tube is about 40 pounds. 
This makes possible large diameter holes, the use of down 
the hole hammers and the ability of the drill to float itself out of 
the borehole once drilling has ceased.
Hand drilling is also known as manual drilling, human 
powered drilling, and is sometimes referred to simply as low 
cost drill ing. As the names suggest, hand-drill ing 
technologies primarily utilise human energy.
The cost of a manually drilled well can be 10% to 50% of 
machine drilled or hand dug well to similar depth. Hand 
drilling equipment can often be readily taken to sites which 
larger, more conventional drilling cannot access. Hand 
drilling techniques are extremely effective in appropriate 
ground conditions. They are not suitable beyond their 
hydrogeological limitations. In cases where the formation is 
too hard, or the water bearing formation too deep, 
conventional drilling is the preferred option.
Unlike hand digging, which requires a person to be physically 
below the ground to dig the well (of at least one meter in 
diameter), hand drilling enables the operators to remain 
above the ground and drill a narrow diameter borehole (50 to 
200mm). Hand drilling can provide highly affordable 
improved groundwater sources for households and 
communities for both domestic and productive use. Drilled 
depths depend on the technology and formation, but can 
extend to 30m and sometimes more.

TC hosts Reverse flow borehole hand-TC hosts Reverse flow borehole hand-
drilling technology training workshopdrilling technology training workshop

TC hosts Reverse flow borehole hand-
drilling technology training workshop
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Technology Centre Commissions Solar Driers in Manicaland

In an effort to meet community needs through technology 
transfer and skills transfer, the Technology Centre (TC) 
through its Research & Production unit and the Technical 
Training unit has commissioned four Collapsible Vegetable 
and Fruit Solar Driers in Gutu, Murehwa, Nyanga,  Mutasa 
and Nyanyadzi districts.

The Collapsible Vegetable and Fruit Solar Driers are meant 
for drying and preserving fruits and vegetables.

The United Nations Educational, and Scientific and Cultural 
Organisation (UNESCO) and the International Labour 
Organization (ILO) funded the procurement; while the 
Ministry of Youth Development & Employment Creation and 
Ministry of Women Affairs, Gender and Community 
Development mobilized the beneficiaries.

The Manicaland Provincial Head in the Ministry of Youth 
Development & Employment Creation and Ministry of Women 
Affairs, Gender and Community Development, Mrs 
Mupanduki and other government and community 
development officials, attended the commissioning in Mutasa 
at Hauna in Honde Valley and in Chimanimani at Nyanyadzi. 
She encouraged youths and women to grab the opportunity 
with speed and contribute to both district and national 
economic development through adding value to their 
horticultural and fruit produce. “Don't miss this opportunity to 
economically empower yourselves because opportunities 
come like a wind which passes and never comes back again”, 
she said.
Speaking after the commissioning, a jovial beneficiary of this 
project, Julia Chidzere said the solar driers would help them 
to preserve and add value to their horticultural projects. Solar 
Driers will also economically improve our livelihoods as we 
will be able to sell our products to big retail shops and 
supermarkets”, she said.

The distribution of the Solar Driers involved installation and 
commissioning. A team of three experts from the Technology 
Centre was involved in the installation and commissioning. 
The Solar Driers were installed in the presence of the 
beneficiaries who received training on maintenance and 

operation of the equipment. Demonstrations of cutting, 
peeling, blanching and handling of foodstuff for hygienic solar 
drying were also conducted with the involvement of 
personnel from the Food Processing Technology 
Department. 

The Collapsible Vegetable and Fruit Solar Driers are 
manufactured, commissioned and distributed by the 
Technology Centre and are part of a larger, concerted effort to 
enhance commercialisation; - a key mandate of the Harare 
Institute of Technology. Through an inter and multi-
disciplinary approach, staff and students from various 
academic departments were pulled together in the 
manufacture of the solar driers with expertise from the 
Industrial & Manufacturing Engineering, Electronic 
Engineering and Food Processing Technology departments 
are at the centre stage of production. 

The Technology Centre started manufacturing the self-
regulating Natural Convection Solar Driers in 2010. The 
design has improved over the years. Early this year the TC 
developed the same product into a collapsible unit aiming at 
improving ease of handling during transportation after it was 
observed that big Solar Drier units were a bit heavier for 
lifting. Side panels, bases and rooftops for the cabinet are 
now assembled or disassembled on-site. The overall weight 
and finish of the Solar Drier was also improved.
The Technology Centre's Forced Natural Convection (FNC) 
Solar Driers are cabinets where foodstuff is placed inside by 
spreading it on layered trays. The average temperature 
inside the cabinet when the door is closed is raised by means 
of a Solar Collector (SC) to reduce water content in the 
foodstuff through heat exchange and dehydration. Chimneys 
are also installed at the top of the cabinet to control and 
extract relative humidity, thereby accelerating drying time.
The advantages of using an engineered solar drier as 
compared to a traditional one are that it is hygienic, has 
improved storage conditions, reduces post –harvest product 
waste and improves quality of dried products, among others.
Last year, the Technology Centre also commissioned Solar 
Driers at Loti and Rukovo business centres in Mutoko district.
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Universities around the world are increasingly becoming 
engines of economic growth shifting from their traditional 
primary role as education providers and scientific knowledge 
creators to a more complex "technopreneurial" university 
mode l  tha t  incorpora tes  the  add i t iona l  ro le  o f 
commercialization of knowledge and active contribution to 
the development of public and private enterprises in the local, 
regional and global economy.

Speaking after addressing a Public Lecture on "The technical 
education at Transilvania University and its contribution to the 
socio-economic development of Brasov region in Romania", 
the Rector of Transilvania University Prof. Dr. Eng. Ioan 
Vasile Abrudan emphasized the important role that technical 
universities play in the development of any country and as 
such HIT should play this important role in Zimbabwe 
considering its specialization in science, engineering and 
technology.

"Universities are now increasingly tasked not only to cultivate 
an entrepreneurial workforce that can adapt to the demands 
of a complex and competitive economy, but to also directly 
drive economic growth through technology transfer and the 
production of intellectual capital that can be licensed, 
patented or spun-off into companies," he said.

"Technical universities should establish strong links and 
relationships with industries because they prepare and train 
future employees. Universities need to know the industry's 
needs and industry also need to know from universities the 
trends, new developments in science, engineering and 
technology. On the other hand, I do believe there are also 
opportunities for our technical universities to get student 
practical placements at these companies. These companies 
can also support the development of curricula and syllabi in 
different engineering programmes; as the universities also 
need to consider the needs of these companies," said Prof. 
Dr. Eng. Abrudan.

Commenting on the relations between Zimbabwe and 
Romania, Prof. Dr. Eng. Abrudan said that based on their 
discussion with the Minister Plenipotentiary of Romania to 
Zimbabwe, Dr Silviu-Gabriel Barbu, they realized that they 
have to revive the good relations between Zimbabwe and 
Romania through academic co-operation. "Considering that 
our two universities specialise in technical education, we 
decided to start collaborative cooperation between HIT and 
the Transilvania University. I am here with my other three 
colleagues to discuss with HIT on areas of possible 
collaboration", he said.

Prof. Dr. Eng. Abrudan said he has already discussed some 
potential areas of collaboration with the HIT Senior 
Management and that there was clear commitment to this 
cause from both sides to cooperate. "We have already 

 Public Lecture 

identified our possible areas of cooperation like the exchange 
of staff and students. Other opportunities are in research and 
technology transfer. I am glad that I have met with people who 
are committed, and during our tour of the HIT Campus, I have 
met and talked to some committed and knowledgeable staff. I 
am sure we will have rewarding results in this cooperation. 
Together we can do and build anything," he said.

During his Public Lecture on "The Technical education at 
Transilvania University and its contribution to the socio-
economic development of Brasov region in Romania", Prof. 
Dr. Eng. Abrudan explained the establishment and growth of 
the Transilvania University in the Brasov region, its recent 
evolution, the technical education and research at the 
university, links, cooperation between the university and the 
industrial companies with industry. 

Transilvania University was established in 1948 and has 18 
faculties, about 20 000 students of which 468 are PhD 
students, 1,264 staff members with 741 teaching staff and 31 
researchers. The university teaches Undergraduate bachelor 
programmes, Masters and PhD programmes.

In terms of infrastructure, Transilvania University has over 70 
lecture rooms, 50 seminar rooms and 367 laboratories as well 
as a Modern library with more than 740 000 book volumes, 4 
computer rooms and access to an electronic database.
It also houses the largest Research Institute in Romania that 
was built and equipped between 2009 and 2013, 19 of the 29 
research centres are in the field of engineering. 

The university is situated in the most industrialized area of the 
country, with a long tradition in automotive, aerospace, 
mechanical, electrical and wood industries. It is the only 
university in Romania providing higher education in Wood 
Engineering and has a high reputation and long tradition in 
Automot ive Engineer ing,  Mater ia l  Sciences and 
Engineering.

Transilvania University is the only Romanian university 
where a team of students builds a new racing car and 
participates in the Formula Student competition at 
Silverstone and Catalonia annually.

It is the second university in Romania in terms of the number 
of registered patents in 2016 and it has 159 research and 
technical assistance contracts in 2016 (more than 2 million 
Euros).

The university has more than 40 industrial beneficiaries in 
2016 which are Autoliv Romania, Electroprecizia Electrical 
Motors, Schaeffler Technologies, Arcelor Mittal Tubular 
Products, Draxlmaier, Tata Technologies, Airbus Helicopters, 
Thermolift Inc, and Preh Romania.



27

The Indian Ambassador to Zimbabwe, His Excellency Mr 
Rungsung Masakui has pledged an increased quota for 
Zimbabweans in the India Technical Economic Cooperation, 
(ITEC) programme.

Speaking at the ITEC celebrations held at the HIT campus on 
Friday 24 February, Mr Masakui also commended the Harare 
Institute of Technology Staff Development Fellows who 
returned from India; describing them as an excellent example 
of successful cooperation between India and Zimbabwe.

"I would like to congratulate the Zimbabwean scholars who 
went to India for further studies and I can say with a lot of pride 
that this is an excellent contribution to the relationship 
between the two countries and I would like to congratulate 
Eng. Kanhukamwe for this contribution," he said.

The ITEC programme is part of the bi-lateral ties between 
India and Zimbabwe, covering areas in ICTs, SMEs, 
education, power and energy among other disciplines.

The Minister of Public Service, Labour and Social Welfare, 
Honourable Prisca Mupfumira was the Guest of Honour at the 
event. 

In her speech, Cde Prisca Mupfumira hailed the ITEC 
programme,- describing it as an excellent model of south 
–south cooperation.  She added that the programme 
extended the linkages of the two countries; from the historical 
to technical, cultural and economic ties.

"Our government officials have benefitted immensely from 

this programme, which has expanded our skills base in the 
public sector. It has also enabled us to tap from Indian 
experience and know- how where local expertise has been 
found lacking. The Indo –Zim relationship has been nurtured 
on a broad base, with the witnessing of increased cooperation 
in SMEs. India has become a special partner in this 
cooperation," she said. She expressed appreciation for the 
tremendous contributions that India is making in Zimbabwe.

In his welcoming remarks, the Vice Chancellor of the Harare 
Institute of Technology, Eng. Q.C. Kanhukamwe said he was 
grateful for the positive outcomes of the HIT SDF programme 
which in a large part have been funded by the Government of 
India. "We have 104 staff members who have benefitted from 
this cooperation and have successfully undergone training in 
India. Another important outcome of this programme is our 
increase in IP registration," he said.

Early this year, the Harare Institute of Technology sent 
another cohort of over 30 SDFs for doctoral programmes.
Several alumni, who were beneficiaries of the ITEC 
programme, expressed their gratitude for the opportunity 
which had improved their professional competencies and 
skills; while also giving them an appreciation of Indian culture. 

The ITEC day celebrations were institutionalised in 1964, and 
the training programmes have contributed to capacity 
building and human resource development across the world. 
Zimbabwe joined the programme in 1985. The day provides a 
platform for alumni to come together, interact, share and learn 
from each other's experiences during their training 
programmes in India.

Indian Embassy Celebrates ITEC Day on HIT CampusIndian Embassy Celebrates ITEC Day on HIT CampusIndian Embassy Celebrates ITEC Day on HIT Campus
Technovation Magazine 2017
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The Zimbabwe Newspapers Group team comprising Mr D. 
Kamwendo, Mr I Madyambudzi, Mr Kaviya and Mr M 
Haatendi emerged the overall winners of the annual Vice 
Chancellor's Innovation and Scholarship Fund Golf 
Tournament held on 19 May at the Chapman Golf Club in 
Harare.

The Zimpapers team emerged winners with 120 points, while 
the AMG Global Chartered Accountants team came second. 
The overall winners were awarded a trophy, 4 medals and 4 
Powertel Internet modems; while the runners up were 
awarded a trophy, 4 medals and 4 cases of mineral water 
donated by Schweppes.

Mr M. Haatendi of the Zimbabwe Newspapers Group had the 
longest drive to the eighteenth hole, while Mr H.Z Maesera of 
CBZ had the nearest shot to the pinhole at the third hole. Mr 
Chibaya of Powertel walked away the most golfer award.

Over 50 participants drawn from the Institute's stakeholders, 
senior management and staff took part in the Four Ball-Better 
Ball Alliance tournament that was held to raise funds for the 
Vice Chancellor's Innovation and Scholarship Fund. Income 
generated through the Tournament is channeled towards 
financing intelligent but financially challenged students; 
Capstone Design Projects with the potent ial  for 
commercialisation, as well as procuring equipment for 
w o r k s h o p s  a n d  l a b o r a t o r i e s .

Addressing participants at the prize giving ceremony, 
Douglas Gweera a Part Three Electronic Engineering student 
who is a beneficiary, said the Fund has enabled him to realise 
and fulfill his childhood dream of becoming an electronic 
engineer. "Being born in a less privileged family robbed me of 
my confidence.  However, with the intervention of the HIT 
Vice Chancellor's Innovation and Scholarship Fund, I am 
assured of fulfilling my hopes and childhood dreams as well 
as helping my community", he said.

Gweera attained 20 points at 'A' level and had lost hope of 
ever attaining a University education. He expressed his .

and for making it possible to host this event every year since 
its establishment in 2015. "Your presence here tonight is an 
affirmation of the faith that you have in the HIT brand as well 
as an endorsement of the path that we are taking", he said 
“This year, we set a fundraising target of $25 000 which will be 
channeled towards funding fees for our exceptional and 
disadvantaged students. I believe that the testimonial we 
have heard from Douglas, who stands out and represents 
numerous such other students in similar circumstances will 
motivate us to introspect more deeply on the cause for this 
fund. We want to thank you for your contributions, they will 
indeed go long way in making sure that we can change this 
country's fortunes through a technological revolution", said 
Vice Chancellor Kanhukamwe.

Engineer Kanhukamwe informed stakeholders of the current 
developments in the higher education sector in Zimbabwe; 
adding that HIT was strategically positioned to take a lead 
role in the modernisation and industrialisation agenda for 
Zimbabwe. 

The HIT Vice Chancellor's Innovation and Scholarship Fund 
Golf Tournament is held as a fundraising project and platform 
to interact and network with stakeholders. 

Last year, more than $10,000 was raised at the second 
edition, - with a participation of over twenty companies and 
organisations.

The inaugural Vice Chancellor's Innovation and Scholarship 
Fund Golf Tournament was held in Harare on 29 May 2015.

Zimpapers Team Clinches First Position in Annual Golf Tourney

appreciation to the University and its 
stakeholders for coming up with a noble 
initiative to assist less privileged but 
academically gifted students.

Speaking during the prize giving 
ceremony, HIT Vice Chancellor, Eng. 
Q.C. Kanhukamwe extended his 
appreciation to all the stakeholders for 
their invaluable support over the years 
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Mr Kuda Hove from the law firm, Nyakutombwa - Mugabe 
Legal Counsel presented a guest lecture to students in the 
Information Security and Assurance department on business 
laws governing start-ups. 

The lecture also covered copyrights and patents, as well as 
the legal structures that govern issues related to Intellectual 
Property.

Mr Hove informed the students that the field of cybersecurity 
was rapidly growing in popularity both locally and 
internationally. Taking into consideration the imminent 
passing into law of the Zimbabwe cybersecurity-related bills, 
he mentioned that students studying Information Security 
and Assurance will be expected to be at the forefront of the 
local cybersecurity industry. 

Students were encouraged to peruse the draft national 
cybersecurity-related bills and participate in the national 
discourse relating to these bills, since they are the future 
cybersecurity experts who will be expected to implement 
these policies; launch startups and work within the confines of 
these laws. 
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Information and Security Assurance 
Students in Guest lecture on Zimbabwean 
Business and Cyber Laws The Harare Institute of Technology participated at the 

Farmer's Market Fair held on 19 June at the Exhibition Park in 
Harare. 

The event was jointly held by the UNDP Livelihoods project, 
and the Zimbabwe Farmers Union, (ZFU).  

The fair was aimed at promoting linkages across agricultural 
value chains, from the input suppliers, producers (farmers), 
markets and consumers.

The Harare Institute of Technology exhibited products from 
the Technology Centre which included the solar driers, egg 
cabinet incubators and the award winning Vermi aquaponics 
project from Software Engineering Student, Clive Nyapokoto. 
The exhibits from HIT have utility for farmers in so far as 
adding value to agricultural produce in the case of the solar 
driers, as well as providing sustainable agricultural solutions 
through the vermi aquaponics project. 

The fair attracted farmers from across six provinces in 
Zimbabwe, as well as participants from across Harare. 

In June last year, HIT entered into a collaborative project with 
the UNDP and ZFU through the launch of the Young Farmers 
Innovation Lab. The Lab aims at strengthening the 
entrepreneurship capacities of young farmers and brings 
together young farmers and software innovators to develop 
solutions for farmers in agribusiness.  

HIT participates in UNDP/ZFU initiative 

A delegation from the Zimbabwe Defence College Joint 
Command and Staff Course Number 30 visited the Harare 
Institute of Technology on Wednesday 5 April for a study visit 
to familiarise with the operations of the Institute.

Over 25 participants and instructors of the Joint Command 
and Staff Course Number 30 drawn from the Zimbabwe 
Defence Forces, Zimbabwe Republic Police, Zimbabwe 
Prisons and Correctional Services, Office of the President 
and Cabinet, and SADC countries comprising Malawi, 
Namibia, Tanzania, South Africa, and Zambia were given an 
overview of the Institute's establishment, structural functions, 
mandate and overall contribution to the nation by Eng. P. 
Muredzi (Dean - School of Industrial Sciences and 
Technology), Mr T. Mutema (Director – Communications and 
International Relations) and Mr L. Duri (Director of Production 
– Technology Centre. 

The delegation toured the Institutes' laboratories and 
workshops where they viewed the latest hi-tech engineering 

Study Visit by the Joint Command and Staff Course Number 30 of the Zimbabwe
 Defence College

equipment; products from the Institute's business units and 
Capstone Design Projects by HIT students and graduates.  

Speaking after the presentations and tour, leader of the 
delegation- Group Captain J.D Ngundu the purpose of their 
visit had been achieved. “This visit is relevant, because HIT is 
involved in activities which promote industrialisation and 
national development. As the military we have learnt some 
aspects which we can also apply in our military environment. 
We are going to use all the information that we have gathered 
here to improve our national security and to come up with our 
own innovations in our military fraternity" he said.

Group Captain Ngundu added that he has observed some 
marked improvements at the Institute since his last visit with 
the National Defence University last year; with the acquisition 
of state of the art equipment in the Industrial and 
Manufacturing Department.
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His Excellency, the President of the Republic of Zimbabwe 
and Chancellor of the Harare Institute of Technology, Cde 
R.G. Mugabe conferred Bachelor of Technology Honours 
degrees to 347 graduands at the University's Seventh 
Graduation Ceremony held on Thursday 20 October.

Of the 347 graduands, 119 were from the School of 
Engineering Technology, 59 from the School of Industrial 
Sciences and Technology, 112 from the School of Information 
Sciences and Technology and 57 from the School of 
Business and Management Sciences. The 347 graduands 
represent an 8, 4% increase from last year's figure of 320; 
with female graduands constituting 31, 4% of the graduating 
class.

In his address, HIT Vice Chancellor, Engineer Quinton 
Kanhukamwe said the Institute is developing and incubating 
technopreneurs that are expected to play a vital role in the 
knowledge economy that Zimbabwe is growing. This, he said, 
was evident through the robust research and innovation 
initiatives by students and their excellence at various 
competitive fora at national, regional and global level. Of note 
is the Energy Globe National Award presented to HIT student, 
Clive Nyapokoto for his Vermicompost –Vermi –Aquaponics 
System project, the success by HIT students at the inaugural 
Water and Sanitation hackathon where they emerged 
champions and the recognition of HIT student Kudzai 
Chasinda at the Google Developer Community Summit in 
San Francisco among others.

Eng. Kanhukamwe highlighted that the University had 
successfully filed seven patents, six utility models, four 
industrial designs and 72 copyrightable application 
packages. "We believe that critical to the research initiatives 
of our students and staff, is the need to protect our intellectual 
property both for the benefit of innovators, the university and 
the nation," he said.

Technovation Magazine 2017

The Vice Chancellor also added that HIT required business 
and industrial partners; and other organisations, both private 
and public to commercialise innovative technologies.

Eng. Kanhukamwe paid tribute to countries that support the 
University in research, technology and human capital 
development that include India, Turkey, Iran, China and 
Korea.
The Vice Chancellor applauded President Mugabe for 
introducing the Psycho-motor Ministry which he said was 
important in skills development and technopreneurial 
proficiency required to drive reverse engineering and design 
elements in polytechnics. He added that HIT is also working 
with various ministries to ensure national development.

While calling for increased funding for the University's 
infrastructure, Eng Kanhukamwe acknowledged the financial 
support from the parent Ministry of Higher and Tertiary 
Education, Science and Technology Development which was 
utilised for the up-scaling and commercialisation of some of 
the infrastructural projects, the acquisition of machinery and 
laboratory equipment.

Some of the graduands interviewed expressed their 
commitment to use and consolidate the innovation and 
technopreneurial skills they have learnt for national 
development.

The Minister of Higher and Tertiary Education, Science and 
Technology Development, Professor Jonathan Moyo, 
Deputy Minister Dr Godfrey Gandawa, Minister of State for 
Harare Metropolitan Province Cde Miriam Chikukwa, 
Minister of State Security in the President's Office,  Cde 
Kembo Mohadi, HIT Board Chairperson Dr Gibson 
Mandishona and the Institute Board attended the event. 
Other dignitaries included Vice Chancellors from other 
universities; foreign envoys and the corporate sector. 

President Mugabe Caps 347 HIT GraduandsPresident Mugabe Caps 347 HIT GraduandsPresident Mugabe Caps 347 HIT Graduands
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The Harare Institute of Technology and the Embassy of India 
in Zimbabwe, jointly hosted commemorations to mark the 
International Day of Yoga at the University campus in 
Belvedere.

The commemorations were held on Wednesday 14 June and 
included a yoga session, and a brief history on the genesis 
and importance of the event. The commemorations are part 
of a build-up to the main event to be held on 21 June; marking 
the 3rd International Day of Yoga established by India's Prime 
Minister, Shri Narendira Modi.

The Embassy has so far held successful events in Rusape 
and Mutare, with other activities lined up for Kwekwe, 
Bulawayo, Gweru, Victoria Falls and Borrowdale, Harare.

Indian Ambassador to Zimbabwe, His Excellency, Mr 
Rungsung Masakui expressed his appreciation to HIT for 
being an important partner to the Indian Embassy and for a 
solid relationship which had flourished through the years. He 
chronicled how the event was conceptualized in India and the 
importance of yoga in promoting healthy lifestyles, a positive 
mindset, unity and harmony within the self and with others.

HIT Vice Chancellor, Eng. Q.C. Kanhukamwe was part of the 
participants who engaged in the yoga sessions. He hailed the 
solid relationship between the Embassy of India in Zimbabwe 
and HIT; adding the positive outcomes of the engagement in 
terms of human intellectual development, and collaborative 
relationships with institutions of higher education in India.

The yoga event was attended by participants from the 
surrounding community in Belvedere and staff members from 
HIT. In February, HIT hosted the ITEC day for the Embassy of 
India.
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HIT Hosts International Day of 
Yoga Commemorations

The HIT Library, under the leadership of the Institute 
Librarian. Mr J.L. Maenzanise. hosted a two-day workshop of 
the Zimbabwe Universities Library Consortia (ZULC) aimed 
at improving organizational effectiveness and nurturing 
transformational leadership. The workshop was held from 28 
February to 1 March. 

Library staff from local universities and leaders of the 
Zimbabwe Universities Library Consortia (ZULC) attended 
the workshop which was facilitated by Caplor Horizons and 
the International Network for the Availability of Scientific 
Publications, (INASP).

In his welcoming speech, HIT Vice Chancellor Eng. Q.C 
Kanhukamwe said the workshop will improve ZULC's 

LIBRARY HOSTS ZULC WORKSHOP organizational effectiveness; cultivate and nurture 
transformational leadership that will carry ZULC well into the 
future. The workshop, he said, would also provide the 
consortia leadership with an opportunity to review and 
develop robust strategies for a sustainable future.

INASP is an international development charity working with a 
global network of partners in Africa, Latin America and Asia. 
They work to support individuals and institutions to produce, 
share and use research and knowledge to transform lives.

Caplor Horizons is a not-for-profit organization, created to 
help charitable organisations think differently about 
themselves and the new horizons that they face. It also 
provides opportunities for those able and willing to contribute 
their time and expertise for the lasting benefit of society.
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Harare Institute of Technology hosted the second meeting of 
the Zimbabwe Universities Forum for Institutional 
Advancement and Marketing, (ZUFIAM) on Friday 17 March. 

The meeting convened Directors of Marketing and 
Communications from the country's fifteen state and private 
universities and was sponsored by the Zimbabwe 
Newspapers Group and Alpha Media Holdings. 

Speaking on behalf of the Vice Chancellor, Eng. Q.C. 
Kanhukamwe, - the Pro Vice Chancellor, Dr Maxwell  
Chanakira congratulated Universities for pioneering the 
formation of the Forum. 

The Forum was created in 2014 to promote the development 
of marketing and public relations in Zimbabwean 
Universities, to create a platform for continuous professional 
development, interaction of university public relations 

Technovation Magazine 2017

HIT Hosts Second ZUFIAM Meeting personnel for the development of the field, increase 
awareness of the role of Public Relations in University 
growth, develop and improve the Zimbabwe University 
brands, and the development of professional university PR 
and Marketing Standards, among others.  

The Vice Chancellor said Universities, more than ever before, 
were beginning to realise the importance of marketing, 
communication, and institutional advancement in promoting 
the growth and sustainability of Universities in the face of 
declining financial support.  

“We believe that through your education and experience; and 
the training, skills and collegiality that you will derive from this 
platform, you will be better equipped to deal with these issues 
and advise Universities on key issues of growth and 
sustainability in this obtaining environment,” he said. 

Key highlights of the meeting were the tabling of the Forum's 
Constitution and the formation of the governing arms of the 
Forum. 

A Basic Communication and Counselling Skills workshop 
was held by the Registry's Department (Human Resources) 
from 23 – 27 January 2017 on Campus to train staff on basic 
communication and counseling skills at work.

The workshop was facilitated by CONNECT (Zimbabwe 
Institute of Systematic Therapy).  Participants were drawn 
from the academic and non-academic staff. 

Speaking at the official opening of the Basic Communication 
and Counselling Skills workshop, the Registrar Mrs M. 
Samupindi said participants should be able to demonstrate 
deeper understanding of individual communication skills and 
counseling techniques to increase positive impacts among 
other staff members and students. “At the end of this 
workshop, participants should be able to apply the skills, tools 
and techniques they have learnt to communicate effectively 
and to strengthen relationships to achieve positive results.” 

Basic Communication and 
Counselling Skills Workshop
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The Harare Institute of Technology's School of Business and 
Management Sciences, in collaboration with the Handong 
Global University of South Korea successfully hosted the 
second edition of the Southern Africa Global Entrepreneurship 
Programme at the Zimbabwe School of Mines in Bulawayo. 

The event was held from 10 to 18 July 2017 under the theme:  
“Oppor tun is t i c  En t repreneursh ip  fo r  Sus ta inab le 
Industrialisation”.

The training targeted entrepreneurs, the small to medium 
enterprises sector, and entrepreneurship enthusiasts. 

Participants were trained in self-confidence, creating business 
proposals, and synthesizing, collecting and appreciating data.

In an interview after the graduation of over 50 participants who 
underwent various entrepreneurship programmes, President of 
Handong Global University, Professor Soon Heung Chang said 
the objectives of the entrepreneurship training are to create jobs 
and make the world a better place.

“In the future, everyone must become an entrepreneur. 
Zimbabwe has vast potential to produce more entrepreneurs 
because Zimbabweans like to cultivate their potential 
capabilities. 
“Zimbabwe has abundant underground resources and its 
people have abundant potential and infinite possibilities of 
development. It also facilitates opportunities for people to 
understand more about entrepreneurship and come up with 
problem-solving skills,” he said.

The GET programme focuses on poverty alleviation, inculcating 
the entrepreneurship mindset among participants and provides 
opportunities for creation of regional ventures and building 
capacity for sustainable development. 

A specialist in the entrepreneurship mindset and creative 
innovation, Professor Gihong Kim said entrepreneurship 
largely contributes to economic development.

“Business books state that three things are needed for 
development. These include natural resources, human 
resources and capital, but some countries are not flourishing. 
This is because some of the countries are missing the fourth 
element (entrepreneurship) which brings life into the three main 
components. Entrepreneurship is a creative mindset which 
involves creating something out of nothing and looking at the 
world, not the way it is, but the way it should be,” he said. 

HIT Vice Chancellor, Engineer Quinton Kanhukamwe said 
plans are underway to ensure that the GET programme was 
spread throughout the country.

“Our objective as a university is to act locally and impact 
globally; hence it is vital for us to partner with the Handong 
Global University. Programmes like these will tap into 
Zimbabwe's huge entrepreneurship potential as we have many 
young people who need moulding, and assistance in leveraging 
partnerships and forging entities.
  
“We have plans of making the GET programme a national 
initiative by hosting it around the country and mounting similar 
programmes in all provinces. Within the country we are in a 

position to mobilize resources to assist entrepreneurs to move 
from startups to companies. We have since trained an excess of 
200 entrepreneurs,” he said.

A group of enterprising young entrepreneurs, Agricultural 
Network (AgriNet) emerged winners of the entrepreneurship 
competition which was part of the training programme.  The 
project is an online application system which enables farmers to 
market their produce to local and international buyers using 
electronic gadgets.

AgriNet's Chief Executive Officer, Mr Ronny Murahwa said the 
online application system can be accessed through a mobile 
phone application. The website provides farmers with a cheap 
and efficient platform to market their produce to potential buyers 
worldwide. 

 “We came up with this application after realising that farmers 
spend days at tobacco auction floors trying to sell their produce, 
resulting in them spending money on accommodation, food and 
at times losing their valuables due to robbers,” said Murahwa. 

Over the years the number of farmers risking their lives by 
sleeping at the tobacco auction floors in Harare battling to sell 
their golden leaf has been overwhelming.
Statistics show that auction floors which used to cater for about 
600 white commercial farmers only before the land reform 
programme cannot contain the pressure being exerted by 
overwhelming numbers of tobacco growers which have 
ballooned to about 97 000 this season.

“AgriNet offers ready buyers, locally and internationally and we 
also send inspectors to check the quality of the farmers' produce 
then send the pictures and reports to the buyers. 

“The farmers can also send pictures of their produce to us then 
we forward to the buyers. Therefore, costs incurred when going 
to sell produce at the auction floors or market places are 
eliminated,” said Mr Murahwa.

He said the company was in the process of seeking an investor 
to fund the programme.

“Even though we had minimal time to come up with the idea, 
AgriNet is something real because the numbers are real and we 
believe that in the next five years we would have penetrated the 
global market,” said Mr Murahwa. 

Subsequent to the hosting of the GET programme, the Senior 
Executives Entrepreneurship Training (SEET) and the Junior 
Entrepreneurship Training were simultaneously held at the 
same venue. 
SEET targeted senior executives in the public and private 
sectors, non-governmental institutions and training institutions, 
while the JET targeted high school students. 

The first GET programme was held at the HIT campus in Harare 
in January 2016, with over 150 participants. 
Handong Global University has been conducting GET training 
sessions since 2008. 
The GET programme has so far produced over 2 600 graduates 
and nearly 630 volunteer students.

A r t i c l e  a d a p t e d  f r o m  W i l s o n  D a k w a 

GET programme hailed for promoting Entrepreneurship 



34

GET 2017
Technovation Magazine 2017



35

Empowered 
Student Leadership



36

Technovation Magazine 2017

The Dean of Students Division is at the centre of coordinating 
all student programmes and activities; with an approach 
based on empowerment and leadership development. The 
division facilitates the holistic development of students and 
the realisation of their full potential, within a conducive 
learning environment.

The Division designs activities that endow students with skills 
and knowledge to meet the challenges of campus life and the 
wider world, and promotes and coordinates programmes and 
activities that strengthen faculty associations, clubs, and 
societies on campus in liaison with the School Offices and 
Student Representative Council. Students are viewed as the 
key stakeholder within the Institute Community. "We don't 
control students," says Dean of Students Joshua 
Chandauka. "We help them to grow. We empower them to 
grow and we create a conducive learning environment so that 
they can see themselves and navigate the environment," he 
says.

The Division engages in a wide range of activities and 
programmes;- the most recent being the Division hosted the 
Students' Leadership Development Seminar in December 
2016 to train students on self-awareness, individual 

leadership strengths and style to increase positive impacts 
on and off campus. The workshop was held under the theme 
"Inspire to Change Lives.”

Students were drawn from the Student Representative 
Council (SRC), Class Representatives and other students 
who hold influential positions on campus.

Speaking after the completion of the Students' Leadership 
Development Seminar, Mr Chandauka said participants 
should be able to demonstrate deeper self-awareness of 
individual leadership strengths and style to increase positive 
impacts among other students. "They will also apply the 
skills, tools and techniques they have learnt to communicate 
effectively and to build collaborative relationships to achieve 
positive results. The students will also use the knowledge 
and skills to manage their resources, systems and practices 
to implement effective leadership.

Mr Chandauka also echoed the Vice Chancellor's sentiments 
that apart from promoting the establishment of discipline-
based clubs at HIT, the Division should encourage the HIT 
student body to take centre stage in serving communities 
they hail from.

Empowered Student Leadership

The Institute's Students' Health Club, under the auspices of 
the Students Affairs Division recently held a Health and 
Wellness Expo from 13 to 14 October under the theme:  
"Delivering Health to the People, Bringing Life to Everyone 
Around Us".

The Club partnered CIMAS Medical Aid Society, Cancer 
Association of Zimbabwe, National Blood Transfusion 
Services (NBTS), University of Zimbabwe and HIT 
SAYWHAT Club. Various services were on offer at the expo, 
which include: breast cancer screening, blood donations, BP 
checks weight control (BMI calculations), blood glucose tests 
and healthy lifestyle counselling. 

The Health and Wellness Expo is held to conscientise the HIT 
community on the importance of personal health and 
wel lness as a prevent ive strategy against  non-
communicable diseases. 

HIT Nursing Sister, Mrs J. Mashoko said the Expo was 
generally a success, and plans were in place for an even 
bigger event in 2017.  

"We also intend to intensify our Health and Wellness 
campaigns so that staff involvement and participation 
increases. Students also need to be motivated to continue 
participating and strategies are in place to achieve these 
objectives," she said. 

The Health Club is a group of about 30 students on campus 
who work with the Health Centre in health information and 
education campaigns.

Health Club Holds Students Health and Wellness Expo
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TEAM HIT SCOOPS DIGITAL KNOWLEDGE AWARD AT ENACTUS NATIONAL 
COMPETITIONS 

The HIT Enactus team won the Digital Knowledge Award 
worth $750 at the ENACTUS National Competition held on 
Friday 14 July at the Celebration Centre, in Harare. 

Enactus teams from nine Zimbabwean universities 
participated at the entrepreneurship event. 

The ENACTUS TEAM was awarded the Digital Knowledge 
award for outstanding use of technological tools in marketing 
their project, GreeNovative Agriculture; exhibiting the best 
social media presence, using advanced graphics, video and 
audio tools in the presentation media and showcasing 
exceptional presentation skills. 

HIT ENACTUS President, Terrence Mawanga and Marketing 
Director Cleophas Ngwenya were both elated about the 
recognition, saying it was a confirmation of their belonging to 
a tech –savvy University, using the popular HIT dictum, 
“Technocrats for Life!”

“We had a competitive edge over other Universities because 
we are well-versed in technological issues. So for us, the 
award was a recognition of all the skills we have, the hard 
work, and all our efforts,” he said. 

Faculty Adviser, Eng.  Ngoni Chirinda also expressed his 
excitement at the award. 

“Their performance was quite encouraging in terms of effort; 
their team work was great from the preparatory stages to the 
final. It's quite exciting to be a part of such achievements,” he 
said. Eng. Chirinda added that the teams' recognition 
through the Digital Knowledge Award was a demonstration of 
the skills they have been imparted with at HIT; and evidence 
of the thorough training they were receiving through their 
lecturers. 

HIT ENACTUS showcased the GreeNovative Agriculture 
project. The projects are student –led innovative solutions 
used to create socially based entrepreneurial ventures for 
targeted communities.

Through 17 –minute oral presentations, the team argued 
their project case before a panel of judges consisting of 
business and industry stakeholders from several established 

companies in Zimbabwe. 

GreeNovative Agriculture is a two-primed approach 
consisting of the PET E-HOUSE and PhytoFert fertilizer. The 
team worked with the Homefield Centre – a respite for people 
living with mental challenges, - as the project beneficiaries. 
HIT ENACTUS sought to empower the Homefield Centre 
students with practical skills.  

Using pet plastic beverage bottles, wires and wooden planks, 
and bubble wrap gun as a gap sealing agent, the team 
constructed a PET E-HOUSE, which a miniature version of a 
greenhouse is commonly referred to as a “cold frame.” The 
PET –E-HOUSE is used for plants requiring regulated 
climatic conditions. Its interior is exposed to sunlight and 
becomes significantly warmer than external ambient 
temperatures; protecting its contents in cold weather. Plants 
such as tomatoes, and vegetables were later planted. 

The PhytoFert fertilizer seeks to alleviate problems caused 
by water hyacinth in an innovative way. The project is 
essentially the production of organic fertilizer from the 
hyacinth plants. It is a fairly simple process, consisting of 
three steps which are hyacinth harvesting, hyacinth grinding 
and pulp dilution which is the mixing of the hyacinth pulp with 
water. 

Through the GreeNovative Agriculture project, ENACTUS 
addressed SDGs 1, 2, 9 and 14. From market research, the 
Phyto Fert fertilizer was observed to be three times cheaper 
than commercially available liquid fertilizer and is incredibly 
rich in nutrients. 
ENACTUS CRAFTED THE GREENOVATIVE MONEY 
manual that was used to educate the Homefield Centre 
instructors on proper budgeting, basic accounting, 
investment of monetary funds and internal auditing for funds 
obtained from the PET E-HOUSE and Phyto Fert. 

President, - Terrence Mawanga extended his gratitude to the 
whole team for exhibiting commitment, the Homefield Centre 
Community, and the institution for financial support. 

“We would also like to thank the Lord who gave us strength to 
see this project to its fruition,” he said. 

From left... ENACTUS HIT President: Terrence Mawanga, TELECEL Representative, BOOST FELLOWSHIP 
Executive Director Busi Marandure and ENACTUS HIT Marketing Director, Cleophas Ngwenya
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By Thamari Chitavati-Sengudzwa 

As we enter the “Century of Biology” Harare Institute of 
Technology has introduced a new programme to usher us 
into such an era to realize our full potential and improve our 
livelihoods. New tools that are collectively referred to as 
“biotechnology,” are being developed. These help us address 
problems related to human health, food production, and the 
environment. Any new technology – particularly one as far-
reaching as biotechnology will generate interest, as well as 
concerns. This is because the science behind biotechnology 
is complex; and misconceptions usually arise over its impacts 
and implications. 

In this article, we will answer questions many people have 
about biotechnology. Our primary focus will be on the uses of 
biotechnology in agriculture and food production since these 
appear to be more controversial than other applications.   

What is Biotechnology?

In its broadest sense, biotechnology refers to the use of living 
systems (plants, microbes and animals) to develop products. 
New scientific discoveries are allowing us to better 
understand fundamental life processes at the cellular and 
molecular levels. Now we can improve selected attributes of 
microbes, plants, or animals for human use by making 
precise genetic changes that were not possible using 
traditional methods. Particular desired traits can now be 
transferred from one organism and expressed in another, for 
example drought tolerance genes from small grains being 
introduced in maize. 

When did we start Using Biotechnology?

In the strictest context we have been using biotechnology for 
over 10,000 years. When our ancestors found ways to make 
bread, dry meat, select and grow certain types of plants and 
animals, this was an early form of biotechnology. 

Who is Involved in Biotechnology?

A wide range of life and research companies, universities 
and government and non-governmental agencies engage in 
various biotechnological activities. Each group has its own 
types of expertise, as well as its own concerns and interests.

Where is Biotechnology Used?

Biotechnology has an enormous impact on every sector of 
society from the farm to the home, as well as in a number of 
industries such as food manufacturing, environmental 
protection, energy and health care.

Why Should I Care about Biotechnology?

Biotechnology has a significant impact on all our lives and 
that of future generations. Like any tool, biotechnology is 
being used to solve some of our problems and provide 
benefits to various sectors. For example, with the depletion 
of natural resources such as coal and petroleum, “green” 
alternatives have become quite attractive worldwide. 
Biotechnology is a very handy instrument that is being used 
to explore and exploit new renewable energy sources, such 
as biofuels. However, as with any tool, biotechnology could 
also have negative effects if not properly managed and 
regulated. 

Future benefits of food biotechnology:

Future products developed through biotechnology will 
provide important consumer benefits, such as enhanced 
flavor and freshness, enhanced nutritional value and 
reduced saturated fat content. For developing countries, 
biotechnology can increase crop yields, thereby helping to 
address food shortages and hunger. In time, biotechnology 
may produce biodegradable packaging, alternatives to 
chemical pharmaceuticals and health diagnostic tools. 

Ethical and Social Questions: 

Any technology has the potential for raising a number of 
social and ethical questions. Due to its power, biotechnology 
has raised a number of such concerns. In one sense people 
are uncomfortable with the ethical issues of modifying living 
organisms at such a fundamental level. These concerns are 
much more evident with animals and humans than with 
plants or microbes. Because biotechnology is often deemed 
to violate 'normal' life processes, it will be important for 
society to establish clear boundaries that scientists will not 
cross (such as human cloning) for wider acceptance and use 

Questions and Answers to Biotechnology
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By Mupindishe Muzamhido 

Introduction

Design can be defined as a process of careful and deliberate 
collaboration which is aimed at achieving a goal, solving a 
certain problem or in some cases driving a revolution to 
improve people's lives. Designers have an irresistible desire 
to change the world. Their DNA compels them to create 
visions and bring them to life. The future does not just happen 
it comes about through the efforts of people. It is our duty to 
direct the future, not just our own but that of the society as a 
whole and not just our generation but for those to follow. 
Young minds have the duty  o f  coming up wi th 
transgenerational solutions to problems that are currently 
being faced by our country and the world as a whole. 

The Harare Institute of Technology's mandate is largely 
focused on Innovation and Technopreneurship. This is our 
heartbeat and what defines us as an Institute. The two key 
focuses of the institute are vital vehicles for driving the future 
and allowing students to transcend present realities and 
reach out for new and creative ideas
 
Brief introduction to the Chemical and Process Systems 
Engineering Department

Chemical and Process Systems Engineering is one of the 
fastest growing fields. 
The B-The Honours degree in Chemical and Process 
Systems Engineering offered at H.I.T produces highly skilled 
individuals who are equipped with greater understanding and 
expertise in industrial research, process design, 
instrumentation, control and equipment. The department 
also embraces and imparts knowledge concerning new 
technologies such as nanotechnology which has become 
largely important globally.
Career prospects after completion of the degree include 
among others:
Ÿ Oil refining
Ÿ Biochemical engineering
Ÿ Nanotechnology
Ÿ Food engineering
Ÿ Textile engineering
Ÿ Water technology

Ÿ Renewable energy solutions
Ÿ Waste management

Being part of the HIT Chemical and process systems 
engineering department is not just about being an ordinary 
student who is waiting to graduate and get a job. It is joining a 
movement to change the way the world will experience 
Chemical engineering in the present generation and in 
generations to come. 

Projects that are aimed at solving the various problems that 
society faces and as such they are a key factor in attaining a 
CPSE degree at HIT. Some of the profound problems that can 
be solved by diligent Chemical Engineering research include 
among others issues of energy shortages, water scarcity, 
environmental pollution and degradation, global warming 
and waste management.

Most people shy away from the idea of design because it 
seems like something that has a magnitude that is too great 
for them to achieve. It is however important to remember that 
almost every new concept was ridiculed, mocked and 
rejected when first presented. There is overwhelming 
evidence that it is possible to stand out, be counted and leave 
your mark during your student years within this department 
as we have predecessors who include among others Tatenda 
Nengiwa and Auxillia Chiwanga who have made us proud by 
winning the NESAC awards for having outstanding design 
projects. Not every design is going to drive a revolution, but 
designers thrive on knowing that they have made a significant 
contribution however small the progress.

Conclusion

Zimbabwe is dependent on young minds for its development 
and progress. The Harare institute of Technology's Chemical 
and Process Systems Engineering department is devoted to 
equipping students with skills that enable them to design a 
better future. What is needed is a change in our sense of 
direction and purpose. It is necessary for us to open our 
minds to new imaginations and be willing to consider the 
unconventional in order for us to enhance the lives of others, 
protect our environment and work towards an improved 
standard of living.

Chemical and Process Systems Engineering



41

Technovation Magazine 2017

Financial Engineering Education as a Gateway for a Quantitative 
Finance Career in Zimbabwe

By  Mr D.J. Nkomo, Ms P. Mawire

The field of quantitative finance has been ever-evolving 
owing to unprecedented changes in technology, markets, 
and political forces globally. In the past 20 years for example, 
new financial instruments in particular complex derivatives 
and structured products have found their way into the market. 
Given these major developments, financial engineering 
which primarily deals with coming up with innovative and 
technological solutions to financial challenges has grown to 
be the ultimate way to start, or advance, a career in 
quantitative finance. Financial engineers or “quants” build 
useful models that can be employed to increase 
organisations' bottom line at the same time managing risks. 

Statistics form the Financial Engineering department at the 
Harare Institute of Technology (HIT) show that 70% of 
Financial Engineering graduates get employed in their first 
year of graduation, which is a good proportion considering 
the number of graduates who are jobless in the country. It is 
thus critical to boost one's profile by pursuing a career in 
quantitative finance. 

Financial engineering is not so common a programme of 
study at Zimbabwe's institutions of higher learning, having 

been introduced less than 12 years ago. The programme at 
HIT is biased towards the finance sector and is 
multidisciplinary in nature involving financial theory, the 
methods of engineering, the tools of mathematics and the 
practice of programming. A good understanding of 
mathematical modelling and programming is essential if one 
is to be a successful quant and the easier it will be for one to 
land a job in the field of Financial Engineering. 

The above mathematical models and tools in general are 
normally applied in the securities dealing, banking industries 
and can also be employed by quantitative analysts in 
consulting firms or in general manufacturing and service 
firms, in corporate treasury, corporate finance and risk 
management roles.

In conclusion, fast-evolving financial markets are constantly 
setting new challenges while progress in quantitative tools 
and computer technology is opening up entirely new 
opportunities. Therefore, the finance industry needs people 
with deep knowledge of financial theory, mathematical tools 
and information technology as well as adequate methods of 
engineering and management tools. Financial engineering 
qualifies graduates to meet all these needs.
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Dawn of a new era for Forensic Accounting and Auditing in Zim

By Vincent  Mhosva

Day in and out, the media is awash with all forms of 
shocking commercial crimes, talk about rampant 
corruption and fraud, - we can only ponder what the next 
day will bring. Greed pushes men of good morals to 
backslide to corruption whenever an opportunity 
presents itself. So where are we going wrong? Can it be 
that the existing systems that address such issues have 
failed us as a nation? The major problem is that we have 
stood still in a dynamic environment where white collar 
criminals are constantly inventing ways to get away with 
their deviant conduct.

To those who have never heard of this term before, 
allow me to introduce Forensic Accounting and Auditing 
as a panacea to our headaches. To a novice in this field 
of study who might be wondering what this is all about, 
Forensic Accounting and Auditing is defined as the 
application of investigative accounting, auditing, law 
and computer forensics in order to collect, analyse and 
evaluate evidence related to allegations and present 
the findings in a manner suitable for court hearing.

The world witnessed the growth of Forensic Accounting 
over a number of years. In North America, it can be 
traced back to as far as 1817 to Meyer vs. Selton a 
Canadian case that allowed an “expert accounting 
witness” to testify in court. A major highlight in the 
history of Forensic Accounting and Auditing is the case 
of Al Capone, a bootlegger and gangster who evaded 
the law, and was only brought to book with the aid of a 
forensic accountant. Currently, the world is host to more 
than 75000 Forensic Accountants who occupy 
positions in Certified Public Accountancy firms, public, 
private companies and intelligence organisations.

The most common question I come across is, what is 
the difference between Forensic Accounting and 
Auditing and the traditionally recognised Audit of 
Financial Statements? On one side, the objective of a 
normal audit is to simply express an opinion on whether 
the financial statements prepared are free from material 
misstatements. On the flip side, Forensic Accounting is 
focused at a more granular level; with the detailed 
development of factual information to either support or 
refute a fraud related allegation. Unlike Auditing, the 
concepts of materiality and sampling transactions are 

not used in Forensic Accounting. As a Forensic 
Accountant, you have no time for guessing, you 
consider every alternative as mistakes are a leisure you 
cannot afford.

The role of Forensic Accountants in business and 
society is to analyse fraud related allegations. They 
quantify losses, stand as expert witnesses in court and 
provide corrective measures that block fraud 
opportunities. This role extends to drafting of fraud 
policies and development of computerised applications 
that assist in fraud investigation, through the use of 
computer forensics.

It is a serious offense to accuse someone on 
unsubstantiated allegations. For such cases to hold 
water in a court of law, the expertise of a Forensic 
Accountant is required. Evidence provided by a 
Forensic Auditor should be conclusive on whether the 
accused is guilty, - lest you send an innocent person to 
jail. Fraud cases are of a criminal nature and the onus of 
proof should be beyond reasonable doubt.

In the commercial fraternity; you are never fully 
equipped until you attain a recognised professional 
qualification. Forensic Auditors can further their studies 
and be part of the Association of Certified Fraud 
Examiners (ACFE). ACFE, the largest fraud fighting 
organisation conveys the Certified Fraud Examiner 
credential, one which positions you as an anti-fraud 
expert. ACFE members are recognised internationally; 
a prestigious title which racks in six-figure salaries in 
fortune 500 companies.

As postulated by one of my favorite academic pundits, 
Dean of the School of Business and Management 
Sciences- Mr. Willard Gwarimbo “Forensic Accounting 
is like the sixth sense. A sense which grants the ability to 
judge deception, a higher degree of professional 
skepticism and a sight which sees beyond what is 
written in financial statements.” 

I am glad that one of the world's best Forensic 
Accounting experts from Universiti Teknologi MARA of 
Malaysia has praised the HIT Forensic Accounting and 
Auditing programme, saying it has one of the most 
advanced training curriculums.
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About Industrial & Manufacturing Engineering 

By Ms L. Masiyazi

Industrial & Manufacturing Engineering is an operations and 
optimization field, focused on improving productivity, quality 
and continuous improvement of all business operations from 
acquisition of raw materials/ resources to delivery of finished 
products/ services to customers. An Industrial & 
Manufacturing Engineer works to improve workmanship, 
lower production costs, reduce waste, preserve natural 
resources, maximize profits and minimize injuries at 
workplaces.

Career paths

Industrial & Manufacturing Engineering (IME) is among the 
most broad and far reaching disciplines of engineering. IME 
engineers work in diverse industries within both the public 
and private sectors to optimize complex processes and 
systems; and this is due to the flexibility and value of industrial 
& manufacturing engineering skills. As a result there are 
numerous and diverse opportunities for employment and 
technopreneurship. Currently, our graduates have worked in 
a wide range of jobs for organizations with household names 
such as Unilever, Baker's Inn, ZESA, Zimbabwe Power 
Company, Aurex holdings, CAFCA, Veritech amongst others. 
Professional paths include:

Ÿ Technical Director
Ÿ Process Engineer
Ÿ Production / Operations Manager
Ÿ Manufacturing Engineer
Ÿ Supply Chain Manager
Ÿ Quality Engineer
Ÿ Continuous Improvement Leader
Ÿ Safety, Health and Environment Manager, etc.

An IME can work in various fields, including:
Ÿ Manufacturing industries (aviation products, food, 

chemical, computers, electronics, automotive to name but 
a few) 

Ÿ Public services
Ÿ Management and Design consultancy
Ÿ Purchasing and logistics industry, etc.

Areas of specialization
IME engineers can choose a variety of areas to specialize 
in, including:

Tool design: Inventing and designing the tools for the 
machines used in the manufacturing process, ensuring 
the parts work properly to produce quality products.

Robotics: Designing, developing and operating robotic 
systems in a variety of industries, including automotive 
and medical sectors to increase productivity, quality and 
safety & health.

Industrial Management: Developing new models and 
processes to assist in areas including higher levels of 
production, analyzing manufacturing systems, risk 
analysis and improvements to environmental and 
operational efficiencies. 
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Project work done 2016 - 2017

The Department of Industrial & Manufacturing Engineering is centered on four strands. Namely, Systems Optimization, 
Machine Design, Manufacturing Technologies, Thermal & Energy Engineering and Mechatronic Systems Design. The table 
below shows selected projects done, from the years 2016 to 2017:

 

Strand Project Year Student 

Systems 

Optimization 

Design optimization of a wet-spent grain drying 

system – Won HIT-NESAC poster competition 

 

2017 K. Pasurayi (Final year) 

   

 

 

 

 

 

 

 

 

Description: The purpose of the project was to improve the drying time of barley grain at a beverage processing 

plant in Zimbabwe. 

 

 

a Ă■ĵ źĂľĊĵ ŉ╜■┼ 

technologies 

Design of an Automated Vibration Monitoring 

System for Condition Based Maintenance of a 

Lathe Machine 

 

 L. Maregedze (Final year)  

 

 

Description: The purpose of the project was to improve machine production time through the development of 

an automated condition based maintenance sytem for machine shops in Zimbabwe. 

 

 

9 ■śŉ┼Ŧ 

engineering 

Development of  Hybrid solar refrigeration system 

– Won HIT-NESAC poster competition 

 

 

 

2016 W. Rukweza (Final year) 

  

 

 

 

 

 

 

 

  

Description: The purpose of the project was to develop a refrigeration sytem autonomus of grid power electricity 

to be used for cold rooms in supermarkets in Zimbabwe. 
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- °£®©Æ• $ •≥©ßÆ Design and development of a hydraulic cupel 

machine 

 

 

 

 

 

 

 

 

 

 

 

 Eng. E. S. Maputi 

 

$ •≥cription: The purpose of the project was to develop a machine that produces refractory material cupels used 

in gold processing industries in Zimbabwe 

 
Facilities and opportunities

The department has facilities that include sophisticated experimental and computer laboratories which enables the Department to participate 
in a number of industry based projects, provide training in several areas of manufacturing engineering and also works in partnership with 
industry to solve problems faced. Facilities available for use and practice include the following:

CNC Lathe machine                     Gear Hobber machine

Technology Centre workshop



46

Technovation Magazine 2017

Machine Learning presents great opportunities for Zimbabwe

By Mr Zvarevashe

Information Technology is a very dynamic discipline which 
has over the years contributed so much to the way we live. 
Gone are the days when we used to solely rely on the noisy 
landlines for communication. Nowadays, we can send text, 
voice, audio and video data seamlessly using smart phones 
which most people never ever dreamt of. We are now in the 
Machine Learning era, which I believe presents lots of 
opportunities for Zimbabwe. Our society is quickly changing 
from an industry based society to an information based 
society. Information is now the new oil and if used properly it 
can be a game changer for Zimbabwe. The purpose of this 
article is to highlight the areas this concept can be used to 
improve people's lives.

Machine Learning is a surrogate of artificial intelligence 
where computer algorithms are used to independently learn 
from data and information. In machine learning computers do 
not have to be explicitly programmed but can evolve due to 
the nature and structure of the algorithms. Machine learning 
is defined as a method of data analysis that automates 
analytical model building. Using algorithms that iteratively 
learn from data, machine learning allows computers to find 
hidden insights without being explicitly programmed where to 
look. 

Security
 
Due to the ever-changing technological environment, 
security has become a major area of concern. Machine 
learning algorithms can be used to help filter malicious 
packets to protect our computing devices. This could help 
reduce the attacks that we are always exposed to. This 
concept can also be used to detect intrusions and fraud 
mitigation as well.

Education Analytics

Machine learning can play a crucial role in education 
analytics provided the digital data is available i.e student 
marks and bio data. Latent patterns can be extracted from 
vast amounts of data that schools and universities produce 
every year and this can give an insight on questions like: 
Does sex matter when it comes to science education?, Is 
there a direct relationship between points obtained at 'A' level 

and performance of the student at university level? , Does the 
type of school one attends at high school influence one's 
performance at university? There are lot of ways that 
machine learning can be used in education. One of our 
students actually created an application that puts students in 
different classes (e.g commercials, sciences, arts) based on 
their strengths. This is a better way of screening students 
compared to the traditional way of using the total number of 
marks. A student may pass with relatively low total marks 
while he/she is a high flyer in mathematics and sciences and 
end up being classified under arts classes. 

Business Analytics

A lot of our companies can benefit a lot from using Machine 
Learning. In Marketing the most important thing is to 
understand customers and that is why a lot of marketing 
experts have written books on understand consumer 
behavior. Machine learning can be used to understand 
consumer behavior through the use of algorithms like “The 
Apriori Algorithm” and many more. Since the culture of online 
buying and selling is beginning to creep in, recommender 
systems can be a valuable feature in building a foundation for 
personalised marketing. Companies can customize the 
emails that particular clients can receive, offers that they see, 
products that show up as recommended and so on.  All this 
can be done to lure customers towards reliable sales. 
Machine Learning can also be used to predict stock markets 
using natural language processing and other techniques.

Healthcare Analytics

Machine learning can be used to understand various risk 
factors for diseases in our society. Currently there is a lot of 
research being done in disease identification and diagnosis 
using machine learning. Google's DeepMind has made 
some partnerships with a couple of hospitals in London with 
the hope of developing technology to solve the problem of 
macular degeneration in aging eyes. Drug discovery is also a 
hot research area in which machine learning can be used as 
way of creating drugs. 

In Africa we are always slow when it comes to technology and 
I am very happy that Harare Institute of Technology is trying 
by all means to bridge the gap. Our students are doing 
projects that address some of the areas highlighted above 
and with the right partnerships with industry, we will make 
Zimbabwe great. However, for all this to be possible there is 
need for industry and education sector store their electronic 
data. Data sets are an indispensable requirement for 
machine learning. 
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Polymer Technology And Engineering Department

Polymers are the present and the future for Zimbabwe, 
the region and beyond.

The Department of Polymer Technology and Engineering 
launched a BTech (Hons) Polymer Technology and 
Engineering in 2012 with its first intake commencing August 
2014 after extensive stakeholder consultations and outreach 
programmes to ascertain its suitability for the country and the 
region at large.

There has been a lot of misunderstanding during the 
formative stages of the programme and even to date as to 
what polymers are? What they are used for? The career 
prospects for the graduates? Positions they will occupy in 
industry or elsewhere? Skills set they be carrying as they 
graduate? Most importantly the job market itself?

All these questions motivated this article. Perhaps, the 
starting point is to answer what polymers are before we move 
over to the career prospects and the available industry that 
will absorb the graduates from the degree programme.

What are Polymers?

Polymers are organic chemical compounds made up of large 
molecules or macromolecules by the joining up of small 
molecules called monomers.
Mono - means one
mer - means part or unit
Poly- means many parts

Polymers are therefore many small parts put together

What Are Plastics?
Plastics are an example of a polymer.

There are more than a thousand examples of polymers but 
only mouldable/pliable polymers are called plastics. 
Such polymers can ei ther  be thermoplast ics or 
thermosetting, natural or synthetic, engineering or general 
purpose, addition or condensation, biodegradable or non-
biodegradable. .All plastics are polymers but not all polymers 
are plastics e.g. Rubbers and adhesives are polymers but not 
plastics.

How are polymers formed?

Polymerisation process.
This is when the monomers are made to link up together to 
form polymers
There are two main types of polymerisation methods
Ÿ addition polymerisation/chain growth (double bond 

monomers)
Ÿ condensation polymerisation/step growth (-OH,-COOH, -

NH2)
These processes happen under certain conditions like; 
pressure, temperature and catalysts. By varying these 
conditions, one is able to vary the properties of the final 
polymer. Different properties mean different applications. 

The word, polymer, implies that they are constructed from 
pieces (monomers) that can be easily connected into long 
chains (polymer).  When you look at the above shapes, your 
mind should see that they could easily fit together.

Classification of Polymers

Polymers are classified in various ways as illustrated by the 
flow diagram below;

Figure 1: Classification of polymers 
         
 Examples of Synthetic polymers include but are not limited 
to; Polyethylene (LDPE,HDPE LLDPE, UHMWPE), 
Polypropylene (PP),Polyvinylchloride (PVC),Polyethylene 
terephthalate(PET)-polyester, Polyamide-PA (Nylon 6, Nylon 
6.6, Nylon 10 ) Polystyrene (PS),High Impact Polystyrene 
(HIPS), Polyacrylonitrile (PAN) – Carbon fibre

There are few examples of Natural Polymers but the following 
are the commonly known natural polymers;Wood (cellulose), 
Starch (polysaccharides), DNA, Proteins, Cotton, Rubber 
latex,Silk, Sisal  
    
Applications of polymers  are too broad and unlimited, they 
range from Domestic; houseware, clothing, adhesives, 
packaging, agriculture, furniture to Engineering; aerospace 
composites/textiles, automotive, ship building, construction, 
military anti-ballistics, water treatment , electrical and 
electronic gadgets, mining, Biomedical; sutures, hip 
replacement, slow drug delivery systems 'smart pills', 
dentures, contact lenses, prosthetic limbs, skin grafting, 
tissue membranes, cosmetics additives among many other 
applications.

The BTech (Hons) Polymer Technology and Engineering is a 
unique four year full -time programme designed to offer 
optimal educational training in Polymer Technology and 
Engineering. It places great emphasis on the application of 
Science, Technology, Engineering and Mathematics (STEM) 
in order to produce the next generation of highly skilled 
graduates who will assume position of authority in the 
Chemical (Polymer-Plastics), Research, Academia and 
Government.

Polymers are extraordinary materials that pervade our daily 
lives with a wide range of applications that far exceed any 
other class of material available to man today. The degree is 
triangulated in the sense that it offers Polymer Science, 
Po lymer  Techno logy  and  Po lymer  Eng ineer ing 
encompassing synthesis and development of polymer raw 
materials, Polymer processing into finished products and the 
designing and machining of tools like moulds and dies that 
are used in the conversion of polymer materials to products. 
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Application of emerging, modern manufacturing methods 
and cutting edge computer aided techniques such as 3-D 
printing for rapid prototyping and nanotechnology for best 
result and less material usage forms part of the programme.
Graduates from BTech (Hons) Polymer Technology and 
Engineering are already sought after in the region and Harare 
Institute of Technology is the only University offering the 
programme in the whole SADC region.

The Polymer industry is arguably the most rapidly expanding 
industry in the whole world employing the majority of 
Scientists, Technologists and Engineers working in the 
Chemical industry. Graduates in Polymer Technology and 
Engineering are recognised by the Zimbabwe Institution of 
Engineers ( ZIE0 and are chartered by Engineering Council 
of Zimbabwe ( ECZ)  as Polymer Engineers taking various 
roles as Polymer Engineers and Polymer Technologist  like 

their counterparts in other Engineering disciplines like 
Chemical, Electrical, Mechanical ,Civil ,Automotive  but just 
to name a few.
We , as the department of Polymer Technology and 
Engineering are keen of forging partnerships with industry so 
that we can develop new materials and make new products 
thus feeding into the following ZimAsset clusters: Water 
Supply  and Sani ta t ion (Researches  based on 
nanotechnology), Human Capital Development (Hands on 
training of personnel), Value Addition , Import Substitution 
(Synthesis of polymers from renewable resources), Poverty 
alleviation and environment management ( Plastics recycling 
for greener and cleaner environments) , Manufacturing and 
Agro sectors ( Product development , commercialisation and 
technology transfer. The future is bright with polymers and 
the future is now!

Polymer waste management (Everyone's responsibility)
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By Prudence Kadebu and  Addlight Mukwazvure

As defined by IEEE, Software Engineering is, “the application 
of a systematic, disciplined, quantifiable approach to the 
development, operation and maintenance of software; that is, 
the application of engineering to software.” Its main goal is to 
develop systematic models and reliable techniques for 
producing high-quality software on time and within budget, 
and these concerns extend all the way from theory and 
principles to daily practice. The domain of Software 
Engineering also extends downward through systems 
infrastructure since Software Engineers develop software 
infrastructure that is robust in operation. Its domain also 
extends upward into organizational issues because Software 
Engineers are interested in designing and developing 
information systems that are appropriate to the client 
organization.

Drawing on computing as one of its foundations, software 
engineering seeks to develop and use systematic models and 
reliable techniques to produce high-quality software. These 
concerns extend from theory and principles to the 
development practices that are most visible to those outside 
the discipline. It is unlikely that every software engineer will 
have deep expertise in all aspects of computing, but a general 
understanding and expertise in computing are a necessity 
since Software Engineering is an engineering discipline with 
foundations in computer science. Software Engineering 
maintains a stronger association with computer science than 
may be the case for some other engineering fields. Some 
critical characteristics common to every other engineering 
discipline are equally applicable to software engineering. Like 
any other engineering disciplines, software engineering 
involves modelling, designing and developing technologies 
that enable new forms of behaviour. 

There is a great misconception between Software 
Engineering and mere programming. It is important to note 
that a software programmer understands translation from a 
given design specification into code whereas a software 

engineer applies a disciplined approach to the application of 
systematic techniques in the analysis, designing, 
implementation, testing and maintenance of software. 
Software Engineers apply critical thinking in decision making. 
They carefully evaluate options and select appropriate 
approaches for a given task at each decision point. There are 
a number of metrics that are used to both quantitatively and 
qualitatively analyse the software process and product 
development. The choice and use of appropriate tools is a 
key aspect of Software Engineering. Teamwork also plays a 
crucial role in Software Engineering since enterprise 
software development cannot be achieved by an individual. 
Software Engineers, through participation in professional 
societies, continuously advance the field by the development 
and validation of principles, standards, and best practices.

According to ACM/IEEE body of knowledge, there are 10 
knowledge areas that make up the Software Engineering 
discipline. These are Computing Essentials (CMP), 
Mathematical and Engineering Fundamentals (FND), 
Professional Practice (PRF), Software Modelling and 
Analysis (MAA), Requirements Analysis and Specification 
(REQ), Software Design (DES), Software Verification & 
Validation (VAV), Software Process (PRO), Software Quality 
(QUA), Security (SEC). 

Having covered the essentials of Software Engineering, the 
million-dollar question becomes: What are the career 
prospects for a Software Engineering graduate? There are a 
number of career opportunities available. These include: 
Ÿ Software Engineer
Ÿ Software Developer
Ÿ Project Manager
Ÿ Software Tester
Ÿ Software Architect
Ÿ Software Quality Assurance professional
Ÿ Data Scientist
Ÿ Configuration manager
Ÿ Systems Analyst
Ÿ Systems Engineer
Ÿ Academicians and Researchers

Understanding the Software Engineering Discipline
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By Innocent Chikurunhe 

There have been a lot of myths and misconceptions around 
the issue of polystyrene as a food packaging material world 
over and Zimbabwe is not spared. This has led to its ban in 
some parts of the world and Zimbabwe is catching the fever 
as well. Most environmental agencies believe that it is non-
recyclable and non- biodegradable. 95% of the plastics 
produced from petroleum products are non-biodegradable 
including polystyrene and that must not disqualify it as a 
material of choice in food packaging. It is also recyclable like 
all the HDPEs and PPs or PETs used in food packaging.

Environmentalists strongly believe that it must be banned 
because it is a nuisance to the environment and that it is a 
health risk. Is this really what it is?

Perhaps the starting point is to understand scientifically 
where this material comes from and explore its chemical and 
physical properties so that we can critically argue from an 
informed position.
Polystyrene is a polymeric material derived from the 
repeated addition of styrene monomer to itself in a process 
called addition polymerisation reaction. This makes it a 
homopolymer with controllable properties and known 
processing parameters.

 Myths and Truths about Expanded Polystyrene (KAYLITE) as a food 
packaging material: Case of Zimbabwe.

Monomer = one unit
Poly = many units
Poly –styrene = many styrene units joined together 
chemically.
When the above styrene monomer is polymerized under 
conditions of pressure, temperature and catalyst it opens the  
C=C double bond  and adds to itself repeatedly resulting in 
the formation of a large molecule called  polystyrene as 
outlined below.

Chemical Structure of Styrene (The Chemistry 
Nuts & Bolts)

Synthesis/ formation of Polystyrene from Styrene 
monomer.

Once synthesised, Polystyrene can be processed into rigid 
products such as cups, plates, tumblers, spoons and knives 
using injection moulding processes as depicted by various 
products

It can also be processed using extrusion based processes 
where inert gas (butane) is introduced to convert it from rigid 
to flexible foam. Gases used to make Expanded Polystyrene 
(EPS) are ozone friendly and free from CFCs. Such 
examples of gases are pentane or butane gases. The 
expanded polystyrene is then thermoformed into food trays, 
hot beverages cups or insulation materials for various 
applications including prefrabicated panel walls for insulated 
buildings.
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Styrene can be blended with other monomers to produce 
various grades of polystyrene such as GPPS, HIPS, SAN, 
ABS and EPS (Kaylite). All these have various chemical and 
physical properties depending on the additives incorporated 
to enhance properties for desired applications.

To generalize that polystyrene is carcinogenic, mutagenic or 
neurotoxic will be hugely misleading to the general public, 
any such claim must point to a specific formulae of 
polystyrene highlighting all constituencies making up the 
selected grade of polystyrene. 

Polystyrene in its pure form is an inert and safe material as 
both a food packaging and protective material.

The use of the term polystyrene should be categorized as a 
descriptor of various formulations making varied grades of 
polystyrene as indicated above.

Is Polystyrene Recyclable?

A plastic is called recyclable when it melts and flows upon 
heating and solidifies upon cooling, such family of plastics 
are called thermoplastics.

Like PE, PP, PVC, PET or Nylon, Polystyrene is a 
thermoplastic, it melts when heated and it solidifies when 
cooled. This phenomenon qualifies it as a recyclable plastic. 
Fig. 4, below clearly qualifies PS and its derivatives as a 
thermoplastic as it does not struggle to burn.

Polystyrene is a thermoplastic –melts on 
heating

Is Polystyrene non –biodegradable?
Kevin O'Connor et al at the University College of Dublin 
heated polystyrene and converted it into styrene oil through a 
pyrolysis based process (controlled and oxygen starved 
incineration)

The styrene oil was fed into soil bacteria called 
Pseudomonas putida which converted it into biodegradable 
plastic known as Polyhydroxalkanoates (PHA).

PHA can be used to make plastic forks and packaging film. It 
is resistant to heat, grease and oil. Unlike polystyrene foam, 
PHA biodegrades in soil and water (American Chemical 
Society Journal of Environmental Science and Technology. 

www.livescience.com/605-immortal polystyrene meets its 
enemy

Is Polystyrene a safe food packaging material?
Health & Safety issues

Ÿ Foamed polystyrene products comprise of 95% air and 
5% weight. Polystyrene is an inert packaging material.

Ÿ Their use as food packaging material has been approved 
by US Food and Drug Administration (FDA).The Hong 
Kong Food and Environmental Hygiene Department and 
the European Food Safety Authority both concurred with 
FDA concluding that EPS is a safe material for food 
service packaging.

Ÿ The research conducted by the 12member International 
expert panel selected by the Harvard Centre for Risk 
Assessment with expertise in toxicology, epidemiology, 
medicine, risk analysis , pharmacokinetics and exposure 
assessment revealed that Styrene monomer is naturally 
present in trace quantities of foods such as strawberries, 
beef and spices. They also concluded that it is also 
produced naturally when processing foods like wine and 
cheese.

Ÿ The findings and conclusions drawn from this research 
were that there is cause for limited concern for the general 
public from exposure to styrene from foods or styrenic 
materials used in food contact applications such as 
polystyrene and food service containers especially after 
microwaving (Cohen et al (2002) A comprehensive 
Evaluation of Potential Risks Associated with 
Occupational and Environmental Exposure to Styrene; 
Journal of Toxicology and Environmental Health part B; 
Critical Reviews)

Can foam products be used in a microwave oven?

Proper use of polystyrene plastic cups or containers in a 
microwave oven is safe, as long as they are not overheated. 
The performance of polystyrene products in a microwave, 
however, may vary depending upon the type of food being 
heated, the length of heating time, and the intensity of the 
microwave oven.

Typically, microwaves act to heat the water within a food or 
beverage. This heat is then transferred to the entire food or 
beverage contents. Since polystyrene cups or containers 
themselves do not contain water within their molecular 
structure as shown on its formation chemistry above, they 
are unaffected by the microwaves. If the container's 
temperature changes, it is only because of the increasing 
heat of the liquid or solid they contain. Be aware that food 
with a high sugar or fat content (or both) can raise the boiling 
temperature to over the normal 100 degrees Celsius. 

Exposure limits to styrene

According to the Environmental Protection Agency (EPA) of 
USA, The US Department of Labour, Occupational Safety 
and Health Administration and International Agency 
Research on Cancer (IARC), Styrene monomer is classified 
as a possible human carcinogen when it exceeds certain 
thresholds. The generally agreed exposure limits are in the 
range of 50ppm to 100ppm 

http://www.livescience
http://www.livescience


53

Technovation Magazine 2017

Any claim that the Zimbabwe Kaylite is carcinogenic must be 
supported by scientific evidence that it is producing styrene 
monomer exceeding 100ppm when microwaved or 
incinerated at a dumpsite.
2.1 Does Polystyrene really produce dioxins?
2.1.1 What are dioxins?
These are a group of chemically related compounds that are 
persistent organic pollutants (POPs).
The chemical name is 2, 3, 7, 8 tetrachlorobenzo para dioxin 
(TCDD) which are benzo –chlorine derivatives.

: Typical Chemical structure of dioxins

Polystyrene as shown in its chemical structure does not carry 
chlorine as depicted by the dioxin chemical structure above 
hence the question, does it really produce dioxins?
The obvious and potential  plastic material capable of 
producing dioxins when burnt at elevated temperatures is 

Polyvinylchloride (PVC)          as it carries a 
halogen(chlorine) on its backbone and plasticizers used to 
soften it are derived from DIOPs which are capable of 
leaching into food stuffs. This is the main reason why PVC is 
no longer used for food packaging under the FDA directive.

Currently there is no consensus view among all stakeholders 
concerning whether or not elevated emissions of dioxins will 
be produced when polystyrene is combusted. The research 
done by Solid Waste Association of North America, Silver 
Spring, Maryland under subcontract number AS-2-12098-1 
concluded that regardless of whether PVC plastics are 
present in Municipal Solid Waste or not during combustion, 
dioxins can still be formed. They further reported that there is 
no correlation between the amount of plastics in Municipal 
Solid Waste and the concentration of PolyChlorodioxins in air 
emissions when waste streams containing plastics are 
incinerated. Such findings were also supported by similar 
research findings in Canada, Denmark, France, Sweden, 
USA, Germany and Italy. 

If PVC which is the likely culprit plastic containing chlorine 
and is ruled out on producing dioxins, no amount of 
speculation must find polystyrene emitting dioxins when 
combusted.

 Sources of dioxins contamination.

Ÿ Dioxins are by-products of industrial processes such as 
smelting, chlorine bleaching of paper pulp and 
manufacturing of some herbicides and pesticides.

Ÿ More than 90% of human exposure to dioxins is through 
food supply that is meat and dairy products.

Ÿ It is not scientifically proven that polystyrene produces 
dioxins that leach into food but it is scientifically proven 
that dioxins are prevalent in meat and dairy products even 
before the food is packed in polystyrene, perhaps 
suggesting that the meat and dairy products are 
contaminating polystyrene packaging with dioxins and 
not the other way round.

How do dioxins get into the environment?

Ÿ Uncontrolled incineration of hospital and chlorine 
containing solid wastes results in release of dioxins into 
the environment.

Ÿ The highest levels of dioxins are found in dairy products, 
meat, fish and shellfish. Very low levels are found in 
plants, air and water according to the report produced by 
World Health Organisation (WHO) on their website 
www.who.int/mediacentre/factsheets/fs225/en .

Ÿ Dioxins are best destroyed in high temperature controlled 
reactors (pyrolysis reactors)

Ÿ Most dioxins are found in milk, or animal feed due to fat, 
clay and citrus pulp pellets used during production of 
animal feed, the report concluded that way.

Prevention and Control of dioxins

WHO/UNEP working together in the context of Stockholm 
Convention are monitoring and regulating the release of 
dioxins into the environment through the International 
Programme on Chemical Analysis Safety (IPCS)

Are Biodegradable plastics the solution?

In San Francisco and Oakland , they proposed the ban of 
polystyrene because they are now pursuing the technology 
of bio based plastics made from potato –starch rendered 
biodegradable.

Whilst bio based alternatives are so far the only possible way 
to replace polystyrene, they come with their own challenges.
Bio based plastics technology is an emerging technology just 
like nanotechnology and developed countries are at the 
research stages and yet to fully commercialize the 
technology. For developing countries the wait might be a little 
longer before adoption of such technologies due to a number 
of technological and funding deficiencies.

Normally when a technology competes with the food security 
of a country, such a technology becomes a threat to the 
welfare of the population. 

To make a kilogram of Polylactic acid from maize or potato as 
a monomer for bio based plastics, it requires about 3 
kilograms of maize.

So far, the demand for plastics particularly for packaging per 
year globally is over 270million tons. If maize is to be used to 
meet this demand of biodegradable plastics, it means 715.5 
Million tons of maize must be removed from the world's food 
supply at a time when global warming is reducing tropical 
farm productivity.

Maize and potatoes are staple foods; they are used to make 
animal feed, cooking oil and beverage brewing in Zimbabwe.
It will certainly be suicidal and irresponsible of a nation to 
make a plastic plate from maize and fail to put food in the 
newly designed and decorated biodegradable plate from 
maize.

http://www.who.int/mediacentre/factsheets/fs225/en
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3.0 Possible solutions to polystyrene management

The recovery of polystyrene from the environment is the 
major challenge. It is voluminous yet by weight there is not 
much in the environment.
Unless the process is incentivized, it would be hard to 
imagine anyone bringing the waste polystyrene food tray 
back into a bin. Proposals have been put forward for 
incorporating a deposit fee onto the polystyrene packaging 
material so that it can easily be recovered by waste vendors 
for redeeming the deposit value. The relevant authorities are 
yet to enforce the deposit fee.

The work currently being done by Zimbabwe Polystyrene 
Packaging Council (ZPPC is commendable 
The erection of room –sized polystyrene cage at 4th Street 
Bus Terminus in Harare as a pilot Study and recovery model 
has seen the rapid removal of polystyrene food trays from the 
surrounding areas. The polystyrene is baled by a hand 
operated compactor and is delivered to the Trust's Highfield 
Recycling Centre where it will wait to be pryolysed into oil and 
green fuels.

If such efforts can be rolled out to other cities and towns, more 
polystyrene will soon be a thing of the past in the 
environment.

There is need for public awareness through education so as 
to inform the population about such initiatives so that they 
equally can play their role as responsible citizens of a 
beautiful country like Zimbabwe.

4.0 Conclusion and Way forward

It can clearly be seen that Polystyrene is not necessarily as 
bad as is said elsewhere and there is no tangible scientific 
evidence to suggest that it is neurotoxic or carcinogenic in its 
polymeric form of which that is when it is in contact with food.
FDA approves polystyrene as a safe packaging material. It is 
therefore the case of the environmentalists to enforce 
recovery of the polystyrene from the environment ensuring 
cleaner cities ahead of dioxins' unproven health risks 
speculated to be coming from polystyrene as a packaging 
material.

It has been cited by World Health Organisation (WHO) that 
foodstuffs such as beef, dairy products and fruits like 
strawberries naturally contain styrene even before they are 
packed in polystyrene. Styrene is not released from 
Expanded Polystyrene (Kaylite) until it is heated up to 
furnace or pyrolysis temperatures in the region of 300-
4500C.

Whilst polystyrene has been largely regarded as a nuisance 
to the environment in Zimbabwe, its ban has ripple effects as 
follows:
Ÿ The manufacturing industry in Zimbabwe is closing down 

and the few left companies are barely managing. 
Ÿ The polystyrene manufacturing and food industries are 

just the few companies still able to employ people in 
Zimbabwe.

Ÿ The paper industry particularly for food grade greaseproof 
paper took a nose dive into a dry pool a few decades ago. 

Ÿ So a ban on polystyrene would shatter the last hopes of 
the last standing employees of these companies and a 
loss of an affordable, hygienic and FDA approved food 
service packaging material.

Ÿ Banning a material before alternative sources to replace 
polystyrene can be a disaster waiting to happen in terms 
of levels of food hygiene in food outlets.

Ÿ Currently there is no reliable clean water supply to use for 
washing dishes in the country and any suggestion of 
removing polystyrene might lead to primitive diseases like 
cholera, typhoid and dysentery which were already 
reported in Harare suburbs of Hopley, Glen Norah and 
Budiriro early in February –March 2016 period.

Waste management is a daunting and unprofitable business 
which no right business minded people would want to venture 
into unless heavily funded and supported by government and 
private sector.
It takes everyone to play his/her role to conquer this 
challenge. Corporate Social Responsibility and public 
attitudes can play a pivotal role in ensuring that our 
environment is clean.

Waste is a product of application of Science, Technology and 
Engineering in making products which are later thrown away. 
In order to manage waste successfully, there is need for 
government, private sector and donor funding to motivate 
and incentivize sustainable technologies that can add value 
to waste such as waste to energy for a green economy. In 
doing so, jobs can be created for local communities who may 
increase their income per household through recovery of 
waste from the environment and selling it to recyclers.

Whilst fines and bans have been applied elsewhere in the 
world, Zimbabwe needs to think outside the dumpsite and 
make the most of its waste currently being exported to other 
countries. Debate must be opened about mobilizing 
resources towards importing technologies which can 
process these materials into valuable commodities.

An all-inclusive integrated waste management approach 
treating waste initiatives as business models must be 
adopted.

Eng. I. Chikurunhe is a specialised and Chartered Polymer 
Engineer & Scientist, a founding member of the Department 
of Polymer Technology and Engineering, Programme 
Coordinator /Lecturer at Harare Institute of Technology. He is 
the current Chairman of the Standards Association of 
Zimbabwe (SAZ) Council on Materials, Textile and 
Packaging.

He advocates for cleaner cities, environmental protection as 
well as sustainable waste management and renewable 
energy initiatives for sustainable communities' development 
thus alleviating poverty.

He can be contacted on: ichiku1073@gmail.com or  
ichikurunhe@hit.ac.zw 

mailto:ichiku1073@gmail.com
mailto:ichikurunhe@hit.ac.zw
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Delving into Zimbabwean Indigenous Fermented Foods

By Eng Perkins Muredzi

Several fermented foods are produced at household level in 
Zimbabwe. However, with the exception of amasi, limited 
work has been done to study these foods with a view to 
upgrading their traditional technologies. The current 
industrially produced foods and beverages are only 
simulations of the traditional products as either different 
substrates such as sorghum malt are used instead of millet 
malt (chibuku) or starter cultures developed elsewhere are 
used for the fermentation (lacto) or unfamiliar ingredients 
such as  soy protein (mahewu) are  added.

Products include fermented maize porridges (mutwiwa and 
ilambazi lokubilisa) fermented milk products (mukaka 
wakakora/amasi and hodzeko) non-alcoholic cereal-based 
beverages (mahewu, tobwa and mangisi) alcoholic 
beverages from sorghum or millet malt (doro/uthwala and 
chikokivana) distilled spirits (kachasu) and fermented fruit 
mashes (makumbi). Mahewu (amahewu) is a beverage, 
which is from either thin maize porridge or thick maize 
porridge (sadza) It is an adult-type food, which is commonly 
used to wean children and is introduced to infant between 
4–18 months. The maize is mixed with water or if thick 
(sadza) is mashed and mixed with  water. Sorghum or millet 
malt or wheat flour is added to either mix and left to ferment. 
Tobwa is another non-alcoholic cereal-based beverage, 
which is very similar to mahewu but has not been previously 
documented.   Like mahewu, it is made by mashing left over 
sadza into small pieces and mixing it with water to form a 
slurry, then  leaving the mixture to ferment overnight. The 
only difference with mahewu is that no malt is added to the 
fermentation thus making the process a totally lactic acid 
fermentation. Tobwa is usually drunk by those people whose 
religion does not allow them to drink beverages to which malt 
has been added. Mangisi is a sweet-sour beverage made 
from  the natural fermentation of millet mash .The 
preparation varies in the different regions of Zimbabwe. In 
one variation, finger millet is malted then milled and the flour 
mixed with water.The mixture is slowly heated for 80 min to 
almost boiling. The resulting product is the mash which is 

cooled, diluted, strained and allowed to stand for some hours 
during which spontaneous fermentation takes place to give 
mangisi. Another variation involves malting the finger millet, 
milling, mixing the flour with water and boiling the mixture for 
1–2 h. The masvusvu is cooled, diluted and allowed to stand 
overnight. On the second day more malt flour is added and 
the mixture left to ferment until early on the third day when the 
coarse solids are strained off and the fermenting mixture 
returned to the fermentation vessel. The mangisi is ready for 
consumption later on the same morning of the third day. 
Mutwiwa or mudzvurwa is a sour maize meal which can be 
used to produce sour sadza . Dried maize grains are 
sprinkled with a little water, pounded with a pestle and mortar 
to remove their husks, then sun-dried and winnowed. The 
dehulled grains are washed, steeped in clean water  and left 
to ferment until gas production ceases. The fermented 
dehulled  maize is then either wet milled by pounding, 
winnowed and the fine meal sun-dried  or dried and hammer-
milled into maize meal t The product, mutwiwa, is then used 
to prepare thin porridge or sadza, which has an improved 
lactic acid taste. Ilambazi lokubilisa is a fermented thin sour 
porridge, which is similar to porridge produced from mutwiwa 
although in this case the maize is fermented after milling. It is 
consumed widely in Zimbabwe and used as a weaning food. 
Maize meal is thoroughly mixed with a little amount of water 
and allowed to ferment in a closed vessel for about 2–4 days. 
The fermented meal is then used to make ilambazi lokubilisa 
/sour porridge.

Makumbi is the generic name for beverages made from wild 
fruits. Wines can be made from : marula plant (Scleroecarya 
caffra,  mapfura/umkumbi); sand apple (Parinari 
curatellifolia; muhacha); murara/ilala tree  (Hvphaene 
benguellensis); buffalo thorn (Ziziphus  mauritiana, musau); 
monkey orange (Strychnos spinosa mutamba); donkey 
berries (Grewia monticola; mutongoro/umtewa; G. 
flavescens, mubhubhunu/ubhuzu), monkey  fingers 
(Popowia obovata, munyani/umkozombo), torchwood 
(Balanites aegyptiaca, nyahoko), bird  plum (Berchemia 
discolor, munyii/umcaga), plum (Bequaertiodendron 
magalismontanum, muhorongwa/umhlautshwa), monkey 
pod (peters iana,  muremberembe) ,  jacka l  ber ry 
(Diospyrosme spiliformis, mushenje/umdlawuzo), granite  
cinia (Garcinia huil lensis, mutunduru), wild plum 
(Harpephyllum caffrum), indaba tree (Pappea capensis, 
c h i t u n u n u / u z a g o g w a n e  ;  t e n u i n e r v i s , 
mudzambuya/umkungu) and water berry (Syzygium 
cordatum, mukute/umdoni) .These makumbi products can 
also be improved through microbiological and other 
associated research .

Vinegar can be made from apples and pine apples. For pine 
apples it is noted that in preparing peeled pineapples a 
considerable amount of waste can be generated. This waste 
is mainly composed of the peel and some parts of the fruit 
itself. Placing the peelings and waste fruit in containers of 
water and adding sugar and yeast and letting it sit for about 
eight days will provide vinegar. The vinegar is of a distinct, 
light pineapple flavour and can be used in the same way as 
other vinegars.
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Many Zimbabweans have not given thought to making wine 
from mangoes. For fresh mango marketing the shape and 
size of the fruits are important. Thus fruits which cannot be 
marketed as a result of shape and size can be used for 
producing mango wine. Poor quality raw materials for making 
the wine will result in poor quality wine that can also be 
unsafe. Mangos needed for wine production should not be 
over ripened, free of mould and rot and not badly damaged. 
Mangos need to be peeled and cut prior to pulping. Fruits are 
pulped and then the juice is filtered using a strainer. If sugar 
content of the juice is too low then sugar can be added. Then 
the juice is placed in a vessel (made from plastic, wood or 
stainless steel) for fermentation with a yeast inoculation for 5 
to 21 days. The vessel is fitted with an airlock. After initial 
fermentation the juice is transferred to a larger airtight vessel 
and then the wine is filtered and funnelled into sterilized 
bottles and capped for maturing. The mango wine can be 
aged, but checks need to made on quality and detect any 
problems with the “instability” of the wine.

Zimbabweans especially those from Manicaland eat cassava 
or madhumbe but have never given thought to the fact that 
fermentation is used to remove cyanide poison form the plant. 
Cassava contains a naturally occurring chemical: cyanogenic 
glucoside, and when eaten raw or improperly processed, this 
substance releases potentially fatal cyanide into the body, but 
correct processing can remove it. The cassava is first peeled 
(as about 60-70 percent of the poison is in the peel) and then 
soaked in stagnant water or fermented in sacks for about 
three days. It is sometimes grated or rasped as this helps to 
speed up the fermentation process. At the beginning of the 
fermentation, Geotricum candida acts on the cassava, 
tending to make the product acidic, which finally kills off the 
micro-organisms as they cannot exist in such a medium. A 
second strain of microorganisms (Cornibacterium lactii), 
which can tolerate the acidic environment then take over and 
by the third day 90-95 percent of the dangerous chemical will 
have been hydrolysed. The cassava also develops its 
characteristic flavour. The product is then sieved and the fine 
starch particles are fried in an iron pan alone over a flame or 
with some vegetable oil. During this process most, if not all the 
remaining toxins are given off. The liquor from a previous 
fermentation is used as a starter, thereby reducing the period 
of fermentation to about 6-8 hours.

Few Zimbabweans are aware that beer can be made from 
bananas. Banana beer is a weak alcoholic beverage popular 
throughout Africa, and is made by fermenting bananas with 
cereal flour - often sorghum flour. It is sweet and slightly hazy 
with a shelf-life of several days under correct storage 
conditions. In Kenya, banana beer is known as urwaga, and in 
Uganda lubisi. Ripe bananas (Musa species) are used as 
they have a high sugar content which is necessary for 
fermentation. Preparation involves extracting the juice from 
peeled bananas, which are unspoiled by micro-organisms or 
other contaminants. Clean boiled water is added to the 
extracted juice to dilute the banana juice so that the 
concentration of soluble solids is low enough for the yeast to 
ferment the juice. Grinded cereal (sorghum or millet) are 
lightly roasted over an open fire and then added to the diluted 
banana juice in a clean bucket. The bucket is covered with a 
clean lid, and left in a warm place to ferment for 18 to 24 hours. 
The ground cereal improves the colour and flavour of the 
beer. After fermentation the beer is filtered through a cotton 
cloth, sterilised with boiling water. Packaging is usually only 
required to keep the product for its relatively short shelf- life 
and clean glass or plastic bottles can be used. The product is 

stored in a cool place away from direct sunlight. As banana 
beer is made from raw material that does not undergo any 
heating or cooking at any stage of the process, the pulp is an 
excellent substrate for microbial growth – both of the 
desirable yeasts and the non-desirable spoilage bacteria. 
The fermentation is brought about by natural yeasts that are 
present on the banana. Heating or boiling the raw material 
would kill these natural yeasts and spoil the traditional flavour 
of the beer. This implies, for important public health and 
marketing that it is essential that strict attention is paid to 
cleanliness of the equipment and processing area and to 
personal hygiene to avoid contamination of the beer with 
other bacteria that may form acid rather than alcohol. 
Equipment needs to be sterilised prior to use with boiling 
rather than chlorinated water, which can affect the 
fermentation.

Nutritional Value

Fermented foods contribute to about one-third of the diet 
worldwide, and cereals are particularly important substrates 
for fermented foods around the globe. Fermentation of both 
cereals and fruits and vegetables, can make otherwise 
inedible food stuffs safe, nutritious, and palatable, improving 
digestibility of protein and carbohydrates, removing natural 
toxins, and decreased cooking times . Specifically, lactic acid 
fermented foods are the traditional means for weaning 
infants in many developing countries, as they improve both 
food safety and digestibility. By acidifying porridges with lactic 
acid fermentation, starch is hydrolysed into shorter chains of 
glucose and dextrose, which reduce the viscosity of the 
porridge and increase its energy density, helping the child to 
better meet its energy requirements (FAO). Anti-nutritive 
compounds: Cereal based diets, including maize, sorghum 
and millet, contain a number of anti-nutritive factors, 
including reduced availability of minerals, including calcium, 
iron, magnesium and zinc, as well as deficiencies in essential 
amino acids including lysine, tryptophane and methionine, 
which serve as building blocks for proteins. Other anti- 
nutritive components typical of cereal and legume foods 
include acids and tannins which can further reduce mineral 
availability, and further exacerbate malnutrition. However, 
fermentation may serve to improve the nutritional value and 
protein quality of food staples, by inactivating naturally 
occurring toxins, as with cassava. Essential steps in 
traditional household-level processing, such as soaking, 
germination and fermentation, may help reduce these anti-
nutritive compounds.

Factors hampering the development of fermented foods

The production of fermented foods is still largely a traditional 
family art done in homes in a crude manner. Consequently 
the production has not increased substantially more than a 
cottage industry. Many of them are gradually acquiring label 
of food for the poor population or associated with low 
incomes .Amongst the various factors working against 
traditional fermented foods the following appear generally 
valid:
Ÿ Inadequate raw material grading and cleaning 

contributing to the presence of foreign matter (such as 
insects, stones) in final product.

Ÿ Crude handling and processing techniques employed.
Ÿ Lack of durability (shelf life).
Ÿ Lack of homogeneity.
Ÿ Unattractive presentation.
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Inadequate presentations inhibit consumer to develop 
regular purchasing attitudes.Among the factors that may be 
working against fermented foods is the increasing popularity 
of food introduced from western countries. Nevertheless, 
demand for locally processed foods is bound to increase as 
the imported counterparts are expensive. The factors outlined 
here serves as a general guideline to some major goals in the 
exercise of improving the present status of fermented foods.

Example of a success story of use of traditional 
fermentation

This Case Study on the indigenous fermentation of the locust 
bean, dawadawa (fermented locust bean), is a classic 
example of how traditional fermentations can be exploited for 
the production of high-value products such as flavour 
compounds. The work, however, was undertaken by a large 
cooperation with little involvement of local researchers. 
Returns on commercial successes derived from this study did 
not go back to the people who invented the traditional method 
of producing this indigenous fermented food. This Case 
Study, therefore, serves to highlight the critical issue of 
Intellectual Property Rights of traditional production systems.
Dawadawa is produced by alkaline fermentation of the 
African fermented locust bean . It is an important condiment in 
the West/Central African Savannah region. Similar fermented 
food products can be found throughout Africa, with regional 
differences in the raw materials used as processing inputs or 
in post processing operations. Similarly fermented products 
are referred to as “kinda” in Sierra Leone, “iru” in coastal 

Nigeria, “soumbara” in Gambia and Burkina Faso, and 
“kpalugu” in parts of Ghana . Foods produced by alkaline 
fermentation in other parts of the world include “natto” in 
Japan, “thua noa” in Thailand and “kinema” in India. These 
are mainly used as culinary products to enhance or intensify 
meatiness in soups, sauces and other prepared dishes.

The production of dawadawa involves extensive boiling and 
dehulling of the beans, followed by further boiling to facilitate 
softening. Spontaneous fermentation of the softened beans 
is subsequently allowed to take place over 2–4 days. Micro-
organisms associated with the fermentation include Bacillus 
subtilis , B. pumilus , B. licheniformis  and Staphylococcus 
saprophyticus. During the fermentation process, the pH 
increases from near neutral to approximately 8.0, 
temperature increases from 25oC to 45oC and moisture 
increases from 43% to 56% . At the same time, a five-fold 
increase in free amino acids takes place, and glutamate, a 
flavour enhancer, increases five-fold during the process. 
Mechanisms of flavour production during the fermentation 
process, as well as flavour principles generated during 
dawadawa fermentation processing, have been studied by 
international food manufacturers and been used as a basis 
for the development of flavours for incorporation in bouillon-
type products 

Eng. Perkins Muredzi is the Dean in the School of Industrial 
Sciences and Technology and can be contacted on 
perkinsmuredzi@yahoo.co.uk 

“Designing the Future”

mailto:perkinsmuredzi@yahoo.co.uk
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Industrial Automation Spurs Economic Growth 

Industrial Automation is the past, present and 
future of industrial development, not only in the 
country but also on global scale. There is an 
increased reliance on automated systems and 
evidence of a steady boost in productivity, 
efficiency and business to client interactions. 
Industrial automation is undeniably the key to 
explosive growth through technology; with 
adaptive systems which can measure, control and 
monitor all aspects of human existence and 
interaction. There has been steady progress 
towards fully automated factories with the use of 
intelligent robots, sophisticated machines, online 
customer interactions and transactions. With the 
development of such automated systems, the 
fundamental question is whether manufacturing 
will still require people.  And the answer is a 
resounding, yes. 

Automated machines need people to design, 
programme and maintain them; which is where the 
highly competitive degree programmes offered by 
the Harare Institute of Technology become 
relevant. The Department of Industrial & 
Manufacturing has a diverse range of skills and 
capabilities to respond to the issues of Industrial 
Automation. Over the twelve years of the 
departments' existence, several projects within the 
arena of Industrial Automation have been 
developed, and more than 150 graduates have 
been armed with the acumen of the field. They 
have been viable arsenal in transforming and 
sustaining the automation, beverage and cement 
industries in Harare, Mashonaland West, 
Bulawayo and Manicaland Provinces. 

This year, the Department of Industrial and 
Manufacturing Engineering will host the second 
International Conference on the 25th and 26th of 
October. The conference provides a platform 
where experts from around the globe will 
showcase their world class research and practice 
in Industrial Automation (visit www.iconazim.co.zw

There are a number of advantages that Industrial 
Automation could give such as:

Ÿ lower energy consumption 
Ÿ faster development of products
Ÿ faster customer response and direct sales
Ÿ better process flexibility
Ÿ easier and faster methods of getting work done

The cost of retrofitting Zimbabwean factories to 
becoming more automated is a challenge that can 
eventually be addressed by legislative incentives. 
This will aid the momentum of adopting industrial 
automation growth. While automation is slowly 
making its mark across the continent, its uptake is 
likely to be slow given the various energy 
challenges faced. However, it cannot be denied 
that Industrial Automation gives a leading edge, 
with competitive advantages such as faster 
production and cost savings.

Eng. Rujeko Masike is the Chairperson of the 
Industrial and Manufacturing Engineering 
Department at the Harare Institute of Technology. 
You can contact her on rmasike@hit.ac.zw 

mailto:rmasike@hit.ac.zw
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Applications of Biotechnology in Agriculture

By Shumbeyi Muzondo 

Biotechnology is biology's fastest growing discipline 
prompted by the ever-increasing demand for food, fuel as well 
as a cleaner and greener environment. In general, 
biotechnology encompasses a wide array of technologies 
that utilise living systems to produce useful products and 
services. Integrating biotechnology into the agricultural 
system is critical to better utilize limited resources, increase 
agricultural yields and decrease the detrimental effects of 
using pesticides and chemical fertilizers. 

Agricultural biotechnology is a field of agricultural science 
which uses cell and molecular biology tools to improve 
genetic makeup and agronomic management of crops and 
animals. There are many biotechnology techniques 
employed by scientists and researchers in this discipline 
which include genetic engineering, marker assisted selection, 
hybridisation, plant tissue culture, biofertilizer technology, 
artificial insemination technology, plant and livestock disease 
diagnostics as well as vaccine production.  The use of these 
biotechnology tools in Zimbabwe has the potential to improve 
the livelihoods of about 7.6 million people living in the rural 
areas and depending mainly on agriculture. 

Recombinant DNA Technology

This is a technology in which a plant or animal can receive 
genetic material (DNA) from a different organism to improve 
its attributes or make it perform new functions. Genetically 
Modified Organisms (GMOs) include agricultural crops that 
have been genetically modified for resistance to pests, 
diseases or environmental conditions. For example Bt cotton 
is genetically modified cotton that incorporates a gene 
derived from a bacterium Bacillus thuriengiensis. Bt cotton is 
resistant to attack by the American bollworm, a major pest on 
cotton. Other approaches may entail conferring to a plant 
resistance to chemical treatments (e.g. resistance to 
herbicides). Alternatively the production of a specific nutrient 
or pharmaceutical product may be performed in a given GMO. 
Despite having many benefits, GMO development 
encounters a number of obstacles including the high cost of 
creating one variety, the lengthy period to regulatory approval 

(usually 10 years at the least) and widespread public 
opposition. Zimbabwe has not yet commercialised any 
GMOs.

Hybridisation/ Crossbreeding

Hybridization involves combining the qualities of two 
organisms of different breeds, varieties, species or genera 
through sexual reproduction to impart a new character that 
would increase its yield. There are a number of companies in 
Zimbabwe which produce and distribute hybrid seeds 
including hybrid maize seed, cotton seed, wheat, soya bean, 
barley, sorghum and groundnut seed. 
 
Biofertilizer technology

Biofertilizers are ready-to-use live formulations of beneficial 
micro-organisms. They are 100% organic and are applied to 
the seed, root or soil. Biofertilizers can reduce the excessive 
use of chemical fertilizers, enrich the soil with those micro-
organisms which produce organic nutrients for the soil and 
help combat diseases as well as provide the farmers with a 
cheaper source of fertilizer.

Marker assisted selection/ or molecular breeding

Marker assisted selection is a cutting-edge technology 
among today's plant biotechnology companies. Plant 
breeders can use this technique to locate and assemble 
desirable traits to speed up the process of developing new 
commercial hybrids. Unlike GMOs, new crop varieties 
produced by marker assisted selection are spared the 
regulatory trials and the public opposition mainly because the 
plant's natural genetic boundaries are not crossed. Some 
seed houses and research institutions in Zimbabwe have 
used this technique to develop improved crop varieties like 
maize, millet, sorghum and legumes that can withstand the 
adverse effects of climatic change.

Tissue culture 

 The innovative solution to low yields for cassava, potato and 
sweet potato growers in Zimbabwe is tissue culture 
technology. Tissue culture, commonly referred to as micro-
propagation, is a propagation tool where the cultivator grows 
tissue or cells outside of the plant itself in an artificial 
environment. It can produce millions of disease-free plantlets 
from high yielding varieties. Instead of planting the cut pieces 
from the traditional matured plants or diseased seeds, 
farmers can plant virus-free and high vigour plantlets from 
high yielding varieties that are produced using tissue culture 
technology.  Harare Institute of Technology (HIT) is one of the 
institutions currently using tissue culture techniques to 
produce oyster mushroom spawn for commercial purposes. 
HIT has also extended its services by offering mushroom 
training courses.

Artificial insemination technology 

Breeding technology has grown leaps and bounds over the 
last few decades with artificial insemination becoming one of 
the technologies adopted by many dairy and beef farmers for 
breeding the next generation of farm animals like cows and 
pigs. Artificial insemination is the process of collecting sperm 
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cells from a male animal and manually depositing them into 
the reproductive tract of a female. It offers the opportunity to 
use semen from the best bulls to build up carcass quality and 
weight gain in cattle. Local farmers, with the assistance of a 
good breeder or knowledgeable inspector, can use this key 
tool to improve exports, wealth creation and nutrition for 
families. 
 
Diseases Diagnostics and Vaccines

Farmers in Zimbabwe raise mainly cows, goats, chicken and 
sheep. Many diseases that reduce productivity for these 
farmers can be prevented by observing good hygiene, 
management and nutrition practices. Biotechnology 
techniques for disease diagnostics and vaccine production 

are key tools for effective disease management. These 
techniques compared to serological methods (blood tests 
that can diagnose various diseases) are performed faster, 
with a greater degree of accuracy, precision and reduced 
labour requirements. Some local research institutes can 
develop vaccines and offer molecular diagnostic services for 
effective disease management which then translates to 
producing healthy livestock.

This presentation is but just a glimpse of the contributions of 
agricultural biotechnology to our society. There are a lot more 
products and services on offer while some are still under 
development. For further information please do not hesitate 
to contact the author at:
smuzondo@hit.ac.zw or shumbeyi@gmail.com

mailto:smuzondo@hit.ac.zw
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Genetically Modified Foods - Food for the Future?

By Amos Musengi and Misheck Mudyiwa 

With an ever-increasing population and demand for 
resources that include food, fuel and energy, the assurance 
of food security remains a real challenge that beleaguers 
many African governments. Traditional methods of food 
production and preservation remain the cheapest and surest 
ways of ensuring benefit from the farming investment for 
many rural communities. With globalization, the increase in 
information flow and access to resources has meant that 
even rural communities now, are able to conceive 
themselves taking advantage of new technologies to better 
their food processing systems and livelihoods. A very 
attractive, but equally contentious technology that has 
gained considerable momentum over the years is that of 
genetic modification (GM) also referred to as Genetic 
Engineering (GE). Several countries across the American 
and Asian continents have embraced GM technology to 
produce mainly GM crops and some GM animals (referred to 
as Genetically Modified Foods, GMF's). Australia grows GM 
crops such as canola and cotton, while in Africa it is only 
South Africa that has approved the commercial production of 
GM crops. 

But what is GM technology?  Genetic Modification refers to 
the alteration of an organism's genetic footprint (DNA) which 
leads to an accompanying alteration of at least one of the 
organism's natural characteristics or traits. The resultant 
organism is referred to as a Genetically Modified Organism 
(GMO). These interventions are aimed at improving the 
organism's traits or adding new functions that the organism 
was previously incapable of performing. For example, genes 
from the ringspot virus, which affects papaya, where inserted 
into the native papaya genome and the resultant genetically 
modified papaya was resistant to the virus and became very 
popular with the farmers of Hawaii [1]. 

As it is with any new technology, the manipulation of genetic 
material poses a set of predictable and unpredictable risks. 
Some studies have surmised that GMOs can produce “toxic 
effects such as hepatic, pancreatic, renal, or reproductive” 
problems, and may have long-term and multigenerational 
effects [2]. Environmental impacts may include the 
introduction of new viral strains and unwanted plant growth 
(generally termed “weeds”) and potentially cause harm to 

animals feeding on the GMF's. Altering the genetic makeup of 
an organism has the potential of making products derived 
thereof hyper-allergenic. Genetic modification of food crops 
and animals and subsequent release on the market has also 
been interpreted as a ploy by large multinationals (notably) to 
dominate world food production markets. The United States-
based biotech giant Monsanto created a huge furore when it 
announced in 1999 that it may acquire a method for producing 
'terminator seed' which basically was seed meant to produce 
progeny in just one generation. This sterile seed, would then 
force farmers to buy new seed for each planting season. 
Monsanto was forced to abandon these plans.
 
Ethical issues over the use of GM technology have been 
raised with the concern that genetic modification is a violation 
of a natural organism's intrinsic values. The argument then is 
that tampering with nature in such a way is tantamount to 
'playing God' and no human being should be accorded such 
rights. Anti-GMO activists have also argued that increasing 
GMO's available on the market will result in degrading the 
appeal of conventional foods to the point where all food eaten 
shall be artificial and genetically modified. 

The potential harmful effects of GMO's have caused many 
people to disapprove and in certain regions of the world bans 
have been placed on their use and trade. A case in point is the 
production of GMO's in Europe, which is very stringently 
controlled and with very limited land being cultivated under 
GM crops. However, Europe is a huge importer of GM feed, 
which is meant for animals. However the prolonged 
embracing of GM initiatives in other places points to an 
accrual of positive benefits. GMO's are able to produce 
nutrient-dense foods that are able alleviate nutrient 
deficiencies, especially in developing countries. For example, 
golden rice, which is fortified GM rice with appreciable 
capacity to make β-carotene, an important Vitamin A 
precursor [3]. GM crops with disease and pest resistance 
capability create a relatively large crop yield, thereby 
decreasing production costs and increasing food availability. 
Parallel benefits in farm animals have also been realized 
through GM interventions. In general, GM techniques provide 
food that complements and expands the repertoire of new 
products available on the market and hence consumer 
options, without necessarily replacing or outcompeting 
traditional foods. 
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It is important to underline the fact that it is only a minority of 
the publicized GM interventions that have actually landed 
commercial operation, such as the Rainbow papaya or the 
Flavr Savr ® Tomatoes. The majority of these interventions 
have been demonstrated at laboratory scale as proof of 
concept, but due to many factors including regulatory 
prohibitions and public resistance they do not have 
commercial or industrial value. Microbial sources of food 
(Single Cell Protein) are a potentially affordable avenue that 
could see culturing of microorganisms on low value 
substrates or wastes for the purpose of feeding humans but 
in the meantime value-enhanced crops (VEC's), which 
include those plant varieties that have one or more output 
characteristic modified and adding end-user value to the 
commodity, have taken centre stage. 

At the end of the day biological organisms do have inherent 
capacity that can be exploited to produce goods and services 
of value to man. This exploitation, when carried out in a 
properly regulated, contained and ethical manner, will be key 
for unlocking biotechnology's full potential to GM food in a 
sustainable fashion whilst obverting public criticism of the 
technology. The long term safety of GM technology also 
needs to be demonstrated to allay the many unsubstantiated 
fears that are associated with it. However these requirements 
may take considerable time as it will need the collective input 
and buy-in of all the various stakeholders. In the meantime 
nations and particularly those that are resource-poor, even at 
the small-scale, could make use of GM technology as an 
adjunct, rather than a substitute, to other food production 
systems.
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Biotechnology Policy Formulation Issues

By Eng Perkins Muredzi

Underlying Concepts

Traditional biotechnology refers to a number of ancient ways of 
using living organisms to make new products or modify existing 
ones. In its broadest definition, traditional biotechnology can 
be traced back to human transition from hunter-gatherer to 
farmer. As farmers, humans collected wild plants and 
cultivated them and the best yielding strains were selected for 
growing the following seasons. As humans discovered more 
plant varieties and traits or characteristics, they gradually 
became adept at breeding specific plant varieties over several 
years and sometimes generations, to obtain desired traits such 
as disease resistance, better taste and higher yield. 

With the domestication of animals, ancient farmers applied the 
same breeding techniques to obtain desired traits among 
animals over generations. Centuries ago, people accidentally 
discovered how to make use of natural processes that occur all 
the time within living cells. Although they had no scientific 
explanation for the processes, they applied the results they 
saw to their domestic lives. They discovered, for example, that 
food matures in a way that changes its taste and content, and 
makes it less perishable. Hence, through a process later called 
fermentation, flour dough becomes leavened in the making of 
bread, grape juice becomes wine, and milk stored in bags 
made from camels' stomachs turns into cheese.

Through trial and error and later through advances in 
technology, people learned to control these processes and 
make large quantities of biotechnology products. Advances in 
science enabled the transfer of these mostly domestic 
techniques into industrial applications and the discovery of 
new techniques. Examples of traditional biotechnology 
techniques include selective breeding, hybridization, and 
fermentation.

Modern biotechnology, on the other hand, refers to a number of 
techniques that involve the intentional manipulation of genes, 
cells and living tissue in a predictable and controlled manner to 
generate changes in the genetic make-up of an organism or 
produce new tissue. Examples of these techniques include: 
recombinant DNA techniques (rDNA or genetic engineering), 
tissue culture and mutagenesis.

Modern biotechnology began with the 1953 discovery of the 
structure of deoxyribonucleic acid (DNA) and the way genetic 
information is passed from generation to generation. This 
discovery was made possible by the earlier discovery of genes 
(discrete, independent units that transmit traits from parents to 
offspring) by Gregor Mendel. These discoveries laid the 
groundwork for the transition from traditional to modern 
biotechnology. They made it possible to produce desired 
changes in an organism through the direct manipulation of its 
genes in a controlled and less time-consuming fashion in 
comparison to traditional biotechnology techniques. These 
discoveries, coupled with advances in technology and science 
(such as biochemistry and physiology), opened up the 
possibilities for new applications of biotechnology which were 
unknown with traditional forms.

Policy Issues

Zimbabwe's policy and legislative framework is generally 
supportive of the development of biotechnology. A receptive 
framework has been created for biotechnology in so far as 
proponents have been able to demonstrate that biotechnology 
presents real opportunities for Zimbabwe to address poverty 
and development concerns and this has been central to 
influencing the development of policy. In many respects the 
Government looks to science for the resolution of key 
problems. So although one prong of the agricultural policy 
focuses on the issue of land reform a focus on the 
improvement of crops for the poor agro-ecological conditions 
of the communal areas is a priority. 

The focus on the role of science has been key in defining the 
legal space for research and field trials for GMO. Regulations 
define the circumstances under which research and field 
testing of GMOs may take place. The granting of applications 
for field testing of GM crops indicates that they are not 
intended to be over-restrictive. However, in practice, it seems 
that this might be a factor in why the private sector has chosen 
to run field trials elsewhere. Although the insecure conditions 
on commercial farms, which stem from the current land reform 
process, also seem to be key in influencing this choice. 
Similarly liquidity crisis no doubt has an important influence on 
private sector choice. Nevertheless, the current economic 
policy is geared towards encouraging investment but even this 
is now severely undermined by politics. The formulation of law 
is relatively transparent which creates a stable climate for 
private sector investment. The process does not support 
meaningful public participation. This might be viewed 
positively from a pro-biotechnology perspective as it limits 
'public meddling'. However there are likely to be negative 
repercussions from this as it alienates key actors and thus may 
diminish the level of acceptance.

Several key features of the policy formulation process can be 
identified:

1.Given the economic reform process; government spending 
in research has been drastically reduced. Consequently, the 
space and opportunity for private sector research and 
collaboration between academic/ public sector researchers 
and the private sector has been increased

2.The notion of 'sound science' and the presentation of 
biotechnology as exclusively an issue of science has been the 
key factor determining both the form and approach of 
regulation and institutional development. It has effectively 
narrowed the space for engagement between scientists and 
civil society, developmentalists and farmers.

3.The NGO sector is relatively well developed. Broadly 
interested NGOs can be divided into two groups- those with a 
development focus and those with a rights focus. The 
influence of NGOs is evident in a number of key ways. 
Scientists have increasingly been forced to address 
development concerns. Some opportunity was created for 
public participation in the process of drafting regulations. 
Nevertheless, unlike in the environmental sector, NGOs have 
not been able to successfully, and collectively, determine the 
policy approach or ensure that regulations address their 
concerns.
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4.The understanding of and approach to participation has been 
a key factor in shaping the policy process. The process of 
developing the Biosafety Regulations created windows for 
stakeholder participation. Yet at the end of the day, the 
regulations do not reflect or directly address public concerns. 
The question arises why in a process that seems to create 
opportunity for participation is it possible to develop a product 
that is so removed from public concerns. The nature of 
governance seems to underlie this. So although the space for 
contestation has seemingly increased the opportunity to 
influence debate and outcomes has not. This is because there 
are no significant ways in which the practice of decision making 
(and policy development) has changed. The shift to 
participation has not fundamentally challenged attitudes about 
authority or the relationship between state and society. 
Essentially the state remains unaccountable – so while it has 
heard opinion it is not obliged to use it in the policy process. 
Indeed the approach to participation mirrors this governance 
approach.

5.Resource poor farmers have largely been excluded from the 
formulation of regulation although many institutions claim to 
represent farmers' interests. In some instances resource poor 
farmers have supposedly been represented by the ZFU. It is 
not clear however to what extent the ZFU represents peasant 
farmers, as it tends to be an organisation of 'master' farmers. 
Nor is it clear to what the extent of individual farmer participates 
in the development of key policy positions of institutions that 
claim to represent them. This is true not only for the farmers' 
unions but also those NGOs with a resource poor farmer focus 
such as groups like BTZ, COMMUTECH/CTD, SALRED, 
AFFOREST. Similarly developers of biotechnology claim to be 
able to speak on behalf of farmers.

6.Inadequate communication has affected the policy process 
in two ways. Firstly, miscommunication is evident regarding the 
nature of the laws adopted. A case in point would be the 
misrepresentation about the extent of protection offered to the 
public and public interests in the Biosafety Regulations. 
Secondly, methods and system for communicating with 
resource poor farmers in an accurate yet simplified about the 
nature of biotechnology and possible health, environmental 
and social ramifications has not been achieved. This failure in 
communication perpetuates the exclusion of resource poor 
farmers in policy- and regulation- making processes and 
prevents them from demanding adequate consideration of 
their interest.

7.There have been three broad responses by NGOs to the 
dominance of scientists in biotechnology policy formulation. 
Some NGOs have focussed on developing their own 'niches' 
within the debates. For example COMMUTECH/CTD has 
successfully directed processes around community rights and 
access to genetic resources. In some cases alliances may be 
based on such trade-offs. Others have disengaged and 
pursued separate processes to promote their interests. An 
example here is the consumer drive to have product control 
legislation. The final approach is to quietly engage in the 
dominant processes and try to influence the development of 
policy and projects in a way that addresses their concerns.

8.Approaches to managing or dealing with the uncertainty of 
the impact of GM crops are highly differentiated and can 

broadly be split into 'risk' and 'rights' approaches. Risk 
assessment approaches may themselves be split into two – 
those approaches that focus on science as a tool for 
measuring the extent of risk and those that use a multi-
pronged approach to evaluating such risk. The latter group 
would also be concerned with risk to livelihoods and 
agricultural systems. The rights approach starting point is that 
development (including scientific development) must take into 
account human and other civil rights. These rights might 
include livelihood rights, rights of choice, health and 
environmental rights as well as cultural and religious rights.

9.Actor networks seem to be flexible – being reconstituted in 
respect of each issue or even sub issue. In some instances 
positions and roles appear to be the result of hidden trade-offs 
between actors.

10.The relationship between the international realm and the 
national realm seems to be key in a number of ways:

Ÿ Access to resources, and in particular donor funding, 
seems to contribute to the development of 'policy elites'. It 
also appears to be used to exclude certain groups or 
individuals from key debates. Partnerships with 
international NGOs are important for gaining access to 
resources.

Ÿ Global legal processes, and partnerships with international 
organisations, influence the identification of policy gaps 
and approaches.

Ÿ Globalisation, and in particular Zimbabwe's membership of 
the WTO, are key considerations in placing restrictions on 
economic activities and unfolding policy.

11.The relationship between the local and national level in the 
policy process is poorly developed. Farmer and community 
interests have typically been represented by NGOs however 
in the absence of systems of accountability it is unlikely that 
these relat ionships are based on partnership or 
representation. Instead they seem to be donor, broker or client 
based.

12.The institutional framework in Zimbabwe is characterised 
by a high level of interconnectedness between institutions and 
actors. This is particular striking in the biotechnology field 
given the relatively small number of actors. Additionally key 
individuals may be associated with two or more institutions. 
Consequently the potential for conflict of interest in policy 
making, regulation, monitoring and enforcing is high.

13.Inter-ministerial co-operation is poorly developed. 
Competition between ministries for scarce resources seems 
to be a key factor. In some instances there seems to be a level 
of hostility between the parties – as is indicated by the (silent) 
dispute about what ministry should have general authority 
over biosafety. The side-lining of other ministries may also be 
a result of a desire by researchers to retain control. It is unclear 
why other ministries have allowed this to happen. The attitude 
of others seems to be to focus on their own strengths. The 
Ministry of Agriculture, given difficulties of funding and 
capacity, seems to be too focussed on conventional breeding.
Eng. Perkins Muredzi is the Dean in the School of Industrial 
Sciences and Technology and can be contacted on 
perkinsmuredzi@yahoo.co.uk 
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By Dr. A. Phiri

Today, already more than half of the world's population lives 
in urban areas. By 2050 this will be risen to two-thirds. The 
continuous increase of urban population is due to factors like 
rural-urban migration, natural disasters or livelihood 
insecurities. Providing food and nutrition security for the 
rapidly expanding populations in the world's cities is a 
challenge in this rapidly changing world. Delivering nutritious 
food to cities is a complex problem that is also challenged by 
natural resource scarcity, climate change, and population 
growth, which affect food systems globally.

Until the last decade, Zimbabwe had been predominantly an 
agrarian country with more than 60% living in the rural area. 
As of late, this has gradually changed with the productive 
population migrating to the cities. In the cities there is scarcity 
of jobs and gradual rise of cost of living. There has been a 
potential of introducing these youth to higher technology 
agriculture, which can reduce the cost of vegetables in the 
markets. It this regards there is therefore, a need to 
implement urban and peri-urban food systems from an 
integral perspective for contributing to the resilience of these 
food systems against the pressing trends of our era.

The urban population heavily relies on a multitude of food 
systems for their daily food needs, varying from industrial 
agro-logistical networks to local engagement of consumers 
with producers. The projected population growth adds a layer 
of complexity to the current food systems. Strengthening the 
access to nutritious, affordable and acceptable food for 
sustainable communities in the cities requires resilient agri-
food systems. 

Given the development scenario in Zimbabwe, if there is no 
change in housing infrastructure development approach we 
will result with vast open or house populated areas, and 
people with limited agricultural fresh products. Multi story 
housing infrastructure reduces land use and keeps our 
forests intact. The application of vermiculture, aquaponics 
and hydroponics is an integrated food system management 
which can improves food security, reduces greenhouse 
gases production, curbs eutrophication and enhances 

environmental protection.

INTERGRATION CONCEPT

The urban food production web infrastructure concept is a 
fairly new approach but the various aspects have been 
previously researched on and also implemented. Based on 
the study carried out, the concept is about integrating the 
following technologies under the greenhouse infrastructure:
Ÿ Greenhouse
Ÿ Vermicomposting
Ÿ Aquaponics
Ÿ Wetland technology
Ÿ Hydroponics
Ÿ Water harvesting

Generally water from the fish pond (aquaculture) is pumped 
into the system of pipes (hydroponics) where vegetables are 
planted without soil but supported by small pebbles. The fish 
droppings containing liquid slowly circulates in the pipes 
while providing nourishment to the plants. The partly 
depleted liquid passes through a built wetland which 
removes some solids from it and flows back into the fishpond. 
The wetland has sand and weeds which filter the water and 
aerate it as well. More water is supplied from the tank which 
was filled by harvested rain water. This water provides 
freshness and dilutes the nutrients in the fishpond. The 
surface of the greenhouse is used to collect rainwater. A 
vermiculture system is set within the infrastructure. Liquid 
fertilizer from vermiculture is also fed into the pipe system 
with planted plants where water from fishpond enters. This 
supplements the nutrients which are from vermicomposting 
and aquaculture. With it is water from the reservoir from water 
harvesting. Worms from vermicomposting are also fed to the 
fish.

The liquid vermicompost is derived from vermiculture 
composting which uses organic waste from the kitchen. The 
solid vermicompost is used to grow other plants and excess 
is sold to the public as organic fertilizer.

The system fosters resilience and sustainability in urban 
setup where space for cultivation is limited and the population 
is concentrated on small pieces of land.  The system ensures 
sustainable waste management as well as controlled 
environment. Various researches have reflected that soilless 
growing preserves the soil-borne organisms as the soil is left 
completely undisturbed.

Food production has gradually become the main concern 
focus of communities. This is predominantly as a result of 
climate change, pollution and other associated disasters. 
Flooding and drought has destroyed the food production 
infrastructure.  On one end the depletion of sea fish stocks 
through over fishing means that onshore fish farms may 
become more prevalent in coming years. It is also important 
to package fish farming with other production technologies.

Often the harsh or hot conditions and also hail storms are not 
good for plants and fish. This is often experienced in these 
times characterized by climate change. Fish farms in Israel, 
where environmental conditions and scarcity of water may be 
limiting factors, have incorporated greenhouse technology 
into aquaculture to control humidity, light and temperature 
(Kolkovski et al. 2003).
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 This, as in controlled environment horticulture, gives 
producers greater control over the growth rate and quality of 
their product. In order to maximise available water, producers 
use super intensive recirculating systems, with up to 100kg of 
fish per cubic metre of water, meaning 10% of the water 
volume is fish biomass. Incorporating hydroponics into such 
systems have successfully produced crop yields twice that of 
conventional agriculture in the same region (ibid). Savidov 
(2006) has also researched the potential for aquaponics in a 
cool-climate, protected cropping scenario. 

Greenhouse 
The incorporation of greenhouse technology into the system 
is to control humidity, light and temperature. Greenhouse 
provides a controlled environment and gives producers 
greater control over the growth rate and quality of their 
product. All the above mentioned aspects of the system are 
housed within the greenhouse.

Aquaponics
Due to climate change, disasters associate with climate 
change, food production capacity has dwindled significantly.  
The catastrophes have resulted in depletion of fish stocks in a 
bid to supplement food sources and improve business 
profits. According to Purvis (2003) food production has 
recently come under scrutiny from the environmental lobby 
and the media, whilst the depletion of sea fish stocks through 
over fishing means that onshore fish farms may become 
more prevalent in coming years (Purvis, 2003). Warm water 
species such as Tilapia and Barramundi are already 
beginning to be farmed in intensive, indoor fish farms in the 
UK (New Forest Barramundi, 2006, Times Online, 2005). 
Synthetic fertilizers contribute a lot of nitrates in the 
environment thereby having a big impact of the vegetation 
system. Extreme case has resulted in eutrophication. An 
increase in the number of Nitrate Vulnerable Zones in the last 
ten years (DEFRA 2005; Appendix 1) and concerns 
regarding the amount of nitrogenous waste entering the 
environment (Hooper, 2006) means these businesses may 
find it increasingly difficult to dispose of their waste products. 
In addition, industries such as horticulture and agriculture are 
also being made aware of the need to use nonrenewable 
energy sources and water more wisely. Aquaponics goes 
some way to reducing the environmental impact of food 
production in the following ways:
Increased efficiency in waste management and water 
conservation (Wilson, 2006)

 Reduced energy use per unit of produce
Compatibility with urban situation can reduce the 'carbon 
footprint' by cutting down on pollution caused by 
transportation (“food miles”) (ibid)
 Increased crop yields compared with soil-based systems as 
well as conventional hydroponic systems (Savidov, 2006)
The above factors also go some way to increasing the 
profitability of both the aquaculture and horticultural produce.

Aquaponics is the integration of aquaculture and hydroponic 
crop production in a soilless culture. It is a more 
environmentally robust and energy efficient method of 
production. Basically water from the fish pond is supplied to 
the plants which are in soilless medium. This provides 
nourishment to the plans. 
Aquaponics is the integration of recirculating aquaculture 
and hydroponic crop production and mimics the natural 
process of nitrogen uptake that would occur in an aquatic 
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ecosystem whereby the fish waste acting as a nutrient-
source for the plants, which, in turn remove unwanted 
products from the aquaculture system.

Principles of an aquaponic system
Ÿ Fish health and water medium is maintained through 

phytoremediation of tank water
Ÿ Plant growth is maintained through fish-derived nutrients. 

The amount of nitrogenous waste produced dependent 
upon protein content of feed.

Ÿ Hydroponic substrate and plant roots can provide habitat 
for nitrifying bacteria

According to studies results, the major wastes from 
aquaculture and the major fertilizers for crop production are 
ammonia in its ionic form, ammonium (NH4+) and nitrate 
(NO3-), as well as phosphates (PO43-). However there are 
other chemical by-products of fish production but may also 
serve as plant micronutrients. This means that a wide range 
of crops, including cucumbers (Cucumis sativus), beans 
(Vicia faba) (McMurty, 1986), strawberries (Fragaria 
xananassa) (Takeda et al, 1997), tomatoes (Solanum 
lycopersicum) and melons (Cucumis spp.) (UVI, 2001) may 
be successfully grown using aquaponics.

Previous studies in aquaponics have often been carried out 
as aquaculture-based research projects, the hydroponic crop 
being seen as a by-product of the low-tech biological 
filtration. The majority of these systems have farmed warm 
water Tilapia (Oreochromis spp.) in the aquaculture portion of 
the system, as these fish reach saleable size quickly and 
tolerate high nitrate loading in their grow-out tanks (Dontje et 
al, 1999). Successful trials have been carried out using cold 
water species such as trout (McMurty, 1986), but owing to the 
lower stocking densities tolerated by cold water species (due 
to relatively high oxygen demand), research has tended to 
favour warm water species. 

Built wetland
The built wetland from sand and reeds is used to clean water 
retaining into the fishpond. The solid components are 
trapped and then removed from the system. The reeds 
aerate the system.

Hydroponics
Hydroponics is the growing of plants in a soil less medium, or 
an aquatic based environment. Hydroponic growing uses 
mineral nutrient solutions to feed the plants in water, without 
soil. In this design the water medium has fish droppings and 
liquid vermicompost.  

The Nutrient Film Technique (NFT) implemented. Nutrient 
Film Technique uses a constant flow of your Growth 
Technology nutrient solution (therefore no timer is required). 
The solution is pumped from a reservoir into the growing tray. 
The growing tray requires no growing medium. The roots 
draw up the nutrients from the flowing solution. The 
downward flow pours back into the reservoir to be recycled 
again. Pump and electric maintenance is essential to avoid 
system failures, where roots can dry out rapidly when the flow 
stops.

Various researches have shown that soilless growing 
preserves the soil-borne organisms as the soil is left 
completely undisturbed.
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Ransomware: What you need to know

By Fungayi Donewell Mukoko and Juliet Mupeni 

Businesses either large or small are increasingly coming under 
threat from aggressive and brutal ransomware attacks. Loss of 
access to critical files, followed by a demand for payment can 
cause massive disruption to an organization's productivity. But 
what does a typical attack look like? And what security solutions 
should be in place to give the best possible defence? This paper 
looks at the recent major cyber-attacks across the globe, 
techniques to deliver ransomware, why attacks are succeeding, 
measures to take in case of an attack and some security 
recommendations to help you stay secure. It also highlights the 
critical security technologies that every IT setup should include.

Ransomware is one of the most widespread and damaging 
threats that internet users face. It is a serious problem that can 
steal or disable access to corporate or personal finances, 
sensitive employee data, patient data, intellectual property, 
employee files and other valuable content. It is also a specialized 
form of malware that is designed for the sole purpose of extorting 
money from victims and a critical problem that every organization 
must address and through a variety of means: user education, 
security solutions, vulnerability analysis, threat intelligence, good 
backup processes, and even common sense. The good news is 
that there is much that organizations can do to protect 
themselves, their data, their employees and their customers 
Recent  Ransomware Attacks  

WannaCry

May 12th, 2017 witnessed the biggest ever cyber-attack in the 
Internet history. A ransomware named WannaCry stormed 
through the network. It targeted computers running Windows OS 
that were not up-to-date and brought computer systems from 
Russia to China and the US to their knees .

Petya

The second massive cyber-attack, a variant of the ransomware 
Petya re-emerged using the same Eternal Blue exploit and hit 
organizations worldwide, especially Ukraine. It is found to exploit 
MS Office and SMBv1 vulnerabilities and has worm capabilities, 
which allows it to spread quickly across infected networks .

 Skype

Another cyber-attack was launched by unleashing a virus on the 
instant messaging app 'Skype', exploiting its zero-day 
vulnerability. This Skype virus allows attackers to remotely crash 
the application with an unexpected exception error, to overwrite 
the active process registers, and to execute malicious code 

Fireball

Fireball is a Chinese malware that affected nearly 250 million 
computers worldwide with India among the worst-hit countries. 
This Cyber-attack was designed to hijack browsers and turn them 
into zombies. It is capable of executing any code on infected 
machines, resulting in a wide range of actions from stealing 
credentials to dropping additional software nasties 

Delta Charlie

Delta Charlie, a botnet malware used by Hidden Cobra, has 
affected thousands of computers world-wide. This cyber-attack 
launches Distributed Denial-Of-Service attacks on vulnerable 
computers that are missing required patches 

Why are ransomware attacks so successful?
Ÿ Sophisticated attack techniques and constant innovation
Ÿ Conflicting priorities (security vs productivity concerns)
Ÿ Lack of user security training (“Which documents may I open 

and from whom?”, “What is the procedure if a document looks 
malicious”, “How do I recognize a phishing email?” 

Ÿ Lack of IT security knowledge
Ÿ Dangerous user/rights permissions (more than they need)
Ÿ Updates and patches are not implemented swiftly enough
Ÿ Lack of advanced prevention technology- Many organizations 

have some form of generic protection yet ransomware is 
constantly being updated to exploit and avoid this protection. 
For example, deleting itself so quickly after encrypting files 
that it can't be analysed.

What to do in case of Ransomware attack 

Ÿ Immediately isolate the system from the network
Ÿ If one is are able to identify the ransomware, check if a 

ransomware decrypt tool is available for the type of 
ransomware. Then take the help of one of these ransomware 
decrypt or tools which are presently available. 

Ÿ Preserve the data even if it is encrypted
Ÿ Report incident to CERT and local law enforcement agency

Recommendations 

Back up regularly and keep a recent backup copy off-site.
Encrypt the off-site backup copy, and keep it out of the network. 

Always keep your computers and servers updated
Software updates and patches are always essential to protect 
machines and this helps in weeding out vulnerabilities through 
which hackers can exploit an organization's entire network.

Security awareness

Security awareness training is a key area for improvement in 
protecting organizations against phishing and ransomware.

Patch early and patch often

Malware that doesn't come in via a document often relies on 
security bugs in popular applications, hence the sooner you 
patch, the fewer holes are there to be exploited.

Stay up-to-date with new security features in your business 
applications

An example is Office 2016 which includes a control called “Block 
macros from running in Office files from the internet”, which helps 
protect against external malicious content without stopping you 
using macros internally.
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IT implementation for Performance, security and disaster 
recovery goals

By Macdonald Mukosera 

Many institutions and organizations that have websites and 
systems online are hacked. Some cases are reported and 
even go public, whilst some cases are never known. These 
actions may result in loss of data, disruption of operations 
and sometimes loss of confidence from the organization's 
clients and stakeholders.

In some cases, the hacks are done by sophisticated hackers 
who have special skills, tools and expertise. These experts 
may do so in an attempt to create business by providing a 
solution to their hack whilst others are crackers with 
malicious intent like destruction and blackmailing. Other 
attacks are done by novice hackers who don't have much 
expertise, but rather just take advantage of poor 
implementation and lack of basic security measures put in 
place.

Since it is a difficult task to achieve full proof security once 
you go online; organizations are prone to attacks. However 
they should minimize down time to an acceptable level and 
reduce huge economic losses and long disruption of service 
whilst the attack is being resolved in order to prepare the 
system for future attacks of that nature again.

This article focuses on a solution that involves a combination 
of hardware and software aimed at reducing chances of 
being hacked by novice hackers and promoting quick 
recovery of operations, thus resulting in bringing back the 
organization in business as fast as possible.

A little but significant survey shows that some organizations 
are running their applications on a server software that is 
installed directly on the server hardware. For example 
installing windows server directly on an IBM server. The 
diagram below tries to just picture the scenario:

In figure 1 above the operating systems and software are 
running on a physical computer. Running applications in such 
a way appears to be a viable solution where no attacks or 
disruptions are encountered. In case if someone successfully 
hacks the system and attacks the organization the 
application server and web server shown in the diagram 
above the down time will be much longer. The reason being 
that in some circumstances, the solution may involve re-
installing the application and restoring backup, in other cases 
the solution may also involve re-installing a fresh operating 
system and the applications. All the above mentioned 
solutions consume significant time that can even amount to 
hours whilst waiting for the installations and backup 
restorations to be finished. This is the major contributing 
factor why organizations take prolonged hours to be back 
online after they have been attacked.

There are other implementations that will allow system 
administrators to achieve minimal downtime of even a few 
minutes. In a typical implementation, rather than installing a 
server and operating system directly on physical hardware, a 
hypervisor software is first installed directly on the physical 
server. Then on top of the hypervisor a virtual machine is 
created. It is on this virtual machine where the operating 
system and the applications are installed. By doing so, if the 
physical server has enough resources (processing power, 
random access memory and storage) many more virtual 
machines can be created. Replication of the server and 
applications can be done because virtualization software 
have got capability to replicate virtual machines for data 
protection and it also allows virtual machine migration and 
disaster recovery. An example of such hypervisor is VMware 
vSphere ESXi.

In this type of implementation, if the server is hacked or is 
down the system administrator will simply migrate the clients 
to another virtual server by some commands to redirect traffic 
and this can be achieved in shorter time rather than re-
installing the applications and operating systems therefore 
achieving minimum down time. The diagram below explains 
the above described implementation.
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In figure 2 above a hypervisor like VMware vSphere ESXi 5.1 
is installed on a physical server like IBM 3650 M5. Virtual 
machines vm1 for application server, vm2 for file server, vm3 
for email server vm4 for web server are then created. These 
four virtual machines will replace the four physical servers 
and can also be replicated using virtualization technology. 
The servers are using external storage like IBM storewise 
v7000 connected using optic fiber through a brocade switch. 
The v sphere client is installed on each client and through it 
they can access the virtual servers. Security measures will be 
implemented in the firewalls, proxy servers and as desired by 
the administrators.

The above implementation will be defeated in case where the 

physical hardware fails resulting in collapsing of all virtual 
servers. To achieve quick service recovery in such cases the 
organization will have to engage external service provider to 
replicate its servers. This may be some data center that 
offers resource renting or even procure your server and then 
plant it in an external data center. The offsite systems will be 
mirrored periodically as agreed on Service level agreement 
to make sure systems and data are always live.  In case the 
whole local virtual machines fail then the system 
administrator will migrate to offsite backup system.

Macdonald Mukosera, Lecturer, Software Engineering 
department email: mmukosera@hit.ac.zw, 
contact; 0733 819 718
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ICT and the Link between SDGS AND ZIMASSET

By Trevor T.T Makausi

Information Communication Technology (ICT) has 
revolutionized every aspect of human civilization in the past 
century. From everyday business transactions to simple 
communication between two loved ones, our day to day lives 
are greatly dependent on the various ICT platforms we have 
at our disposal.  Though there is still debate about the role of 
ICT in modern day society, it is apparent that life as we know it 
will not be the same without the internet, social networks, e-
mail, Google and cell phones.  

Nations that have developed and embraced ICT platforms 
have experienced great economic growth over a very short 
period of time. These include China, Japan  and South Korea 
just to mention a few.   However, the role ICTs play in helping 
disadvantaged nations achieve their Sustainable 
Development Goals (SDGs) is still an area of widespread 
debate. As third world countries we have to take advantage of 
the roadmap set by our first world counterparts taking note of 
their strengths and weaknesses and hence forth seeing a 
suitable path we can take to efficiently use ICT to meet the 
Sustainable Development Goals (SDGs) by 2030 which are 
all in line with ZIMASSET.

 Most Sub Saharan African states, including Zimbabwe face a 
plethora of economic and socio-political challenges all 
emanating from poor policy formulation and implementation.  
This has led to most of these states failing to realize their 
SDGs. With high rates of poverty and a majority of the 
population still living under primitive conditions, it is 
imperative to understand how ICTs can be harnessed to 
promote development and help 3rd world countries achieve 
their development goals.  There are a number of barriers that 
limit the capacity of poor nations in achieving their SDGs, 
most of these challenges are generic leading to the 
development of chronic challenges particularly in public 
services provision namely healthcare services, water and 
sanitation, housing and social amenit ies, gender 
empowerment and education (which are all enshrined in the 
SDGs listed in the global summit on development as well as 
ZIMASSET blueprint). At this juncture we are forced to ask the 

question how ICTs can assist in solving these challenges for 
poor nations. These challenges have led to a skewed society 
where only the affluent can access better services with 
regards to health, sanitation and housing yet the poor and 
other marginalized societal groups are left vulnerable and 
without significant healthcare and essential public services 
like clean water for their day to day requirements.

For a country to achieve sustainable development in a fast 
paced world characterized by rapid change and a complex 
dimension of economic, social and political challenges; a 
strong, comprehensive and holistic policy base for 
development is an imperative.  Such a policy base can be 
developed and implemented faster and more efficiently 
through the use of ICT services. From ICT powered 
programs that create an advocacy and lobbying platform for 
the marginalized communities in society, giving a voice to the 
voiceless. Policy makers can create more sustainable and 
holistic development policies that mainstream the poor and 
vulnerable groups in society ensuring access and availability 
of essential services and rights for all which is in line with 
ZIMASSET.

ICTs have the potential to assist poor nations achieve their 
development goals through improving government 
accountability and efficiency by effectively implementing 
programs such as e-governance to eradicate poverty and 
create employment.  ICT platforms can also be used in 
improving the convenience of business transactions in an 
economy creating more opportunities for foreign direct 
investment and employment creation. Through creation of 
employment opportunities and economic growth countries 
have more finances to channel to critical economic areas like 
poverty eradication and the provision of key public services 
thereby achieving their SDGs. ICT services have made 
research easier and, more efficient and effective in creating 
real change. Researchers in any discipline from all over the 
world can share information ideas and funding opportunities 
at the click of a button this has led to major break-throughs in 
important fields like health and agriculture, with better cures 
being developed to aid in the fight against disease.  From 
technological transfer to simple sharing of ideas, ICTs have 
made research better, faster and more relevant to the needs 
of society.  Many states the world over struggle with creating 
a sustainable integrated national resource management 
policy framework that promotes equality, resilience and 
sustainable essential services provision that cater for the 
whole nation without prejudice or marginalization of 
vulnerable groups. The use of ICTs has made it possible for 
electronic policy formulation manual toolkits to be shared 
amongst governments, developing better ways of tackling 
national problems each time hence closing the gap between 
desired and achieved outcomes.

Rising global concern over increasing natural disasters and 
war has also created a complex hurdle for policy makers and 
analysts, urging the formulation of policies that promote 
technological transfer and trade whilst factoring in the 
impacts of a volatile economic, political and natural 
environment. The problems we face today cannot be solved 
at the same level of thinking that brought them into existence. 
This can only be achieved through the efficient and effective 
use of ICT networks.
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MANETs increasing in popularity

By Chrispen Mafirabadza

MANET is an acronym for Mobile Ad-hoc Network. This 
network consists of autonomous mobile nodes which are 
self-organizing in an infrastructure-less setup. This means 
that there is no centralized system; hence the mobile nodes 
have to perform routing and aggregations and forward the 
information to other mobile nodes. This type of network is 
becoming popular due to its ease of deployment and less 
costs. It is normally deployed in areas where there is no 
infrastructure and there is need to set-up communication.

Nodes use limited battery energy, hence the need for 
developing an energy efficient routing protocol. The 
challenge of security is mainly due lack of implementation of 
strong cryptographic algorithms which are energy intensive. 
Another challenge is that of frequent linkage breaks due to 
node movement. Some of the challenges faced include: 
scalability; frequent change in network topology; secure 
routing; limited energy; bandwidth limitation; highly mobile 
nodes (mobility); and quality of service.

Since nodes act as routers, they are capable of receiving and 
forwarding packets. This brings to the need of developing an 
efficient routing protocol. Routing protocols in MANET can be 
classified as mainly of two types; Proactive and Reactive 
protocols. To get the desirable traits of the two protocols 
mentioned above, a hybrid class of protocol is defined. In the 
group of reactive routing protocols, route selection is 
performed in an on-demand manner. This group of protocols 
saves bandwidth and energy. They are ideal for MANET 
applications because they consume less battery power. A 
drawback of major concern in reactive protocols is that of 
latency. Examples reactive protocols are; Temporary 
Ordered Routing Algorithm (TORA), Dynamic source routing 
(DSR), Ad-hoc on-demand distance vector (AODV). 
Proactive routing protocols make use of routing tables, where 
each node keeps information of all nodes within its 
transmission range. Much energy and also bandwidth is 
consumed compared to reactive protocols. Proactive 
protocols are fast in routing. Examples of some proactive 
protocols are; Fish-eye state routing (FSR), Optimal link state 
routing (OLSR), Destination sequenced distance vector 
(DSDV). Example of hybrid protocol is the Zone routing 
protocol (ZRP) which uses proactive approach in nodes 
nearby whilst for nodes far away it uses reactive approach.

MANETs have found application in many areas that include; 
battlefield scenarios, natural disasters, mobile conferencing 
etc. In battlefield, there is need for soldiers to communicate 
and cooperate. In war tone zones it is difficult to set up 
infrastructure, hence the infrastructure-less MANET is ideal 
in such an environment. In cases where natural disasters 
occur, the infrastructure is usually destroyed, Ad-hoc 
networks are suitable for rescue operations. Other 
applications of MANET include: personal area and home 
networking; public hotspots etc.

In conclusion, MANETs are of great help to various sectors in 
our country. It is recommended to implement MANETs as 
their many advantages have been highlighted compared to 
traditional network infrastructures.

Chrispen Mafirabadza (Mtech CSE, ITM University Gwalior, 
MP, India)
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By Wellington Manjoro 

Software systems range from desktop applications, mobile 
applications, embedded systems, web applications etc. For 
most software application developers, security is usually 
regarded as a non-functional requirement as a result it is 
treated as 'less important' as compared to other system 
software requirements. However, the continued dependency 
on software in our day-to-day activities makes software a 
critically essential asset which we cannot afford to be 
compromised, manipulated or accessed maliciously, hence 
the importance to treat software security as a functional 
requirement of any software system that is developed.

Software security has to be managed throughout the whole 
process of software development i.e. from the requirements 
engineering phase to software testing and auditing. There are 
a number of models that have been created for this cause. The 
Open Software Maturity Model (OSAMM) is one such model 
created by Pravir Chandra (2009) which is a framework that is 
created to help organizations formulate and implement a 
software security strategy that is tailored to the specific risks 
and requirements of a particular organization. It helps 
organizations to define and measure security-related activities 
within their organization. It also evaluates their existing 
software security practices. Microsoft came up with a model 
they call Security Development Lifecycle which is basically a 
framework which incorporates security aspects in each and 
every stage of the software development process. This model 
is flexible enough to be implemented in the development of 
any application due to the fact that a developer has to follow 
some kind of a cycle whether he is using waterfall, agile or 
iterative software development model.

Another important aspect worth mentioning is what we can call 
'best practices' when programming secure software. Some of 
the practices include input validation, buffer overflow issue, 
password authentication, session management as well as the 
application of cryptographic algorithms among other practices 
that improve the confidentiality, integrity and availability of 
software.
In conclusion, security is now one of the most important (if not 
the most important) requirements of software systems due to 
the major role that it plays in our daily activities. 

Article 2

Geographic Information Systems Diffusion in Zimbabwe
Author: Mainford Mutandavari [Lecturer Software 
Engineering]

GIS is a system designed to capture, store, manipulate, 
analyse, manage and present all types of spatial or 
geographical data. It is a broad term that can refer to a number 
of different technologies, processes and methods. GIS are a 
multimillion dollar industry which is growing very rapidly at the 
present time. Given the size of the GIS industry and the extent 
to which it is dominated by a relatively little systematic 
research has been carried out either on the development of the 
geographic information services industry itself or the diffusion 
of geographic information technologies in key sectors such as 
local government. Local government is a particularly 
interesting field for diffusion research because it covers a wide 
range of applications in a great diversity of settings. There is 
also a strong national dimension to local government which is 

reflected in the expectations that people have with respect to 
Zimbabwe local authorities, the tasks that they carry out and 
the professional cultures that have come into being to support 
them. 

This article explores the diffusion of GIS in local government 
with particular reference to the experience of all local 
authorities in Zimbabwe. The term diffusion refers to the 
process whereby technological innovations such as GIS are 
adopted and taken up by various user groups. According to 
Rogers (1993) there are four main elements in diffusion of new 
ideas I) an innovation ii) which is communicated through 
certain channels iii) overtime iv) among members of a social 
system. This definition highlights the extent to which the 
outcome of the diffusion process is dependent not merely on 
the technical quality of the innovation itself but also on the 
social and political context within which it takes place. There 
are two basic spatial models of the spatial dimension of the 
diffusion of technological innovations which are of interest. 
The first of these is the hierarchical model which postulates 
that adoption will begin in the larger centres/organizations and 
subsequently diffuse to smaller centres/organizations. Large 
centres are seen as being more open to the outside world 
because of their size and more likely to take on the role of 
pioneers because of the resources at their disposal. 
Conversely it is claimed that small centres are less likely to 
have the necessary resources to experiment with new tools. 
The second spatial diffusion model is the core-periphery 
model which assumes that adoption will begin in core 
cities/regions because of their size and their links to the 
outside world and then spread outwards to peripheral 
cities/regions which are less cosmopolitan in character and 
have fewer resources at their disposal. The adoption of new 
technology by an organization is only part considered to the 
successful if it leads to its implementation and utilization in 
practice. The explanatory theories of organizational change 
with respect to diffusion of GIS are:
Ÿ Technological determinism which assumes that 

innovations diffuse simply because of their inherent 
technological advantages over existing practice.

Ÿ Economic determinism which regards computerization as 
an essential prerequisite for economic survival both in 
public and private sectors.

Ÿ Social interactionist approach which assumes that 
technology is socially constructed and views the diffusion 
of innovations in terms of the interaction between the 
technology and potential users within a particular cultural 
and organizational context.

There is a four-stage model of GIS diffusion in local 
government from initiation to local control, then to 
infrastructure development and finally to integration. There is 
need to undertake a comparative evaluation of GIS diffusion in 
local authorities in all of our provinces. This process of 
comparative evaluation is divided into the following stages
Ÿ Construction of a profile for each local authority which 

summarizes the distinctive features each experience.
Ÿ These features are then compared with those of the other 

authorities within a common analytical framework.
Ÿ The final stage explores the extent to which a topology of 

GIS diffusion experience can be developed on the basis of 
the main differences between authorities.  

Taken as a whole the contributions to this article contain both 
reflections on the nature of diffusion processes which involve 
new technologies such as GIS as well as detailed case studies 
of local authorities experiences with respect to the diffusion of 
GIS in local government in Zimbabwe.

Software Engineering Department: Articles
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By More Chinakidzwa

The world is changing on a daily basis and one of the main 
drivers of this change is technology especially information 
communication technologies (ICTs) which have brought 
increased connectivity. Increased connectivity has led to 
interconnectedness of people, organisations and machines. 
This hyper-connectivity has had a huge impact in the conduct 
of business in developing countries. 

As such, digital transformation has become the centre of 
business activities and processes in the developing world. 
Digital transformation is not about the internet only, but using 
latest technologies to do what you do better. If we manage to 
tap into these billions of online connections among people, 
organisations, machines, data and processes for economic 
activity, then we can surely take our businesses to the next 
level. The digital economy is taking shape and transforming 
conventional thinking about how business is done – 
interaction processes, service delivery, data usage and 
products. As such, it requires new capabilities in handling 
customers, data, management, innovations and the new 
challenges in general. Below are five (5) factors that I 
consider to be key for success in the digital economy. 
However it is important to note that having a key success 
factor does not mean an organisation will do better than its 
competitors. These are requirements for any organisation to 
survive in this new environment- just like low labour costs in 
an industry that is labour intensive.

Organisational leadership and culture

Organisations must reconfigure their structures to better deal 
with the much demanding electronic environment and 
business models. Organisational structures are important as 
they control the flow of information and decision making in an 
organisation. Certain structures that worked in the Industry 
1.0 era will certainly not work in the fast changing digital 
economy where agility is a prerequisite for success. 
Organisations that are more able to change course of action 
in the shortest possible time will outperform those that spend 

most of their times in boardrooms seeking approvals. The 
digital economy require companies to be highly proactive, 
agile and culturally adaptive. Culturally adaptive 
organisations do not look only at the much visible things such 
as language, business customs and procedures but also 
internally to how things are done within the organisation. 
Organisations that for example shift to data based decisions 
will certainly outperform those that place heavy reliance on 
opinion and experience - based decisions from senior 
executives. It is not wrong to use experience and opinions 
from senior executives, but caution should always be taken to 
avoid poor decisions from frequently wrong opinions. Instead 
there is a growing need to rely more on data, as such 
organisations need data scientists to enhance organisational 
learning. 

Data is the lifeblood of digital, so you can't survive in the 
digital economy without this capability. There is need for a 
cultural shift to vest more power to people who are able to 
make data-based decisions as opposed to experience and 
opinions.  It is the ability to make sense out of the vast 
sources of data available that is now required more than 
executive opinions. Whoever has the data and can make 
sense out of it has the power to make strategic decisions. 
Organisations that embrace a culture of data-based 
decisions and leadership will most likely be in strong 
positions to make the most out of the digital world. This is so 
because digital technologies are rapidly transforming every 
aspect of our lives and are integral to the future of innovation 
driven economies. 

However the rapid advancement in technology is creating a 
huge gap between human skills and technology. Human 
capital development is going slower than technological 
developments and as such, organisational leadership is 
required to move with the times. A new wave of leadership is 
required that is innovative & disruptive, ready to cut through 
bureaucracy  and  th rough  bo ld  leadersh ip  and 
determination;- be able to take initiatives, test limits and 
adapt to changing environments. There is often a 
misconception that those in 'leadership positions' must lead, 
a misconception that leadership is only for a selected few. 
However the reality is that organisational leadership or any 
form of leadership is a responsibility for everyone. If things go 
wrong, stop the blame game but take the responsibility too. If 
ever there is leadership failure you are also a failure as you 
didn't lead in your own right. Effective organisations in the 
digital world are those that have leaders in all aspects driving 
towards the change and organisation they want.

Commitment

Commitment is another key success factor to becoming a 
fully adept digital organisation. Commitment must always 
start at board level and permeate to all the other levels of the 
organisation. There shouldn't be any doubt about your 
commitment to digital transformation. The digital economy 
require processes to be transformed to meet the needs of the 
digital environment. An organisation cannot claim to be fully 
committed without reflecting that in its structures and 
processes. For example, digital should be built in the core 
strategy, systems and processes of the organisation. This 
can be seen by the recruitment of people like digital directors 
at board level. For Zimbabwean firms, it is crucial to have 

Keys to success in the digital economy - A Zimbabwean perspective.
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these new posts so that there are people ready and tasked to 
drive change. Without proper commitment, organisations run 
the risk of simply translating business models into the digital 
era. This is surely a recipe for failure. Commitment can be 
shown by deployment of resources such creation of new 
posts to specifically deal with digital transformation. Most 
organisations in Zimbabwe need this as they still have the 
same traditional structures, ways of doing business and 
thinking. 

The creation of catalytic roles such as bringing new 
employees often disrupts traditional business models and 
thinking. This must be done immediately after redefining the 
structure and culture required in the organisation or vice 
versa. The trend nowadays is to have positions such as chief 
digital officer (CDO) and chief customer officer (CSO) who 
are tasked with driving growth, combining strategy, 
development and operations.
However, catalytic roles must have the right person who is 
well positioned to be effective. The person must be at the 
appropriate level, with sufficient scope, influence and support 
to bring the required transformation.

Customer expectations and experience

Today's customers are more empowered, demanding, and 
knowledgeable and can easily change suppliers, complain 
and can make and discontent go viral with the flash of a 
second.  The hyper-connectivity of the digital economy 
means customers have access to wider markets, product 
choices and experiences. As much as this is good, it is posing 
a major challenge to marketing in the marketspace. Meeting 
expectations of these digitally empowered customers is the 
biggest challenge for modern day marketers. It is getting 
more difficult to give outstanding customer experience that 
can lead to repeat business, loyalty and probably build 
advocates for the organisation as the customers increasingly 
get savvy, inconsistent and difficult to please. Customer 
expectations are going beyond the traditional ease of use to 
more proact ive experiences dr iven by big data. 
Organisations that are able to effectively use data have better 
chances of creating proactive experiences for their 
customers. 

In the digital economy, all customers want to interact with the 
business conveniently, customers also prefer engagement 
through experiences that are seamless, direct, contextual, 
customised and omni-channelled.  

Therefore it is always important for organisations to assess 
the customer experience that they are offering to their 
customers. This includes the execution speed of websites, 
payment options, website layout, visual designs, and links to 
other sites, interactivity issues, context, content, 
customisation and user to user interactions. A quick preview 
of most websites in Zimbabwe shows that they are still 
lacking on aspects to do with creating outstanding customer 
experience. Customer engagements are often one way, with 
organisations doing most of the communication through 
social media platforms such as Facebook. Very little 
conversations on the organisations Facebook pages are 
initiated by customers, and in some instances responses 
takes days if not forever to be given. To do well, organisations 
need to actively engage their customers.

Product enhancements

The digital world has brought opportunities to extend and 
restructure industry boundaries creating new industries in the 
process. Related products and services can be integrated 
into sophisticated industry solutions. This is the biggest 
opportunity around product development and enhancement. 
The digital nature of the digital economy has also disrupted 
conventional distribution channels and intermediaries. New 
forms of intermediaries are emerging such as price 
comparison sites and infomediaries. Organisations must 
constantly look for opportunities to enhance or create new 
products such as happening with the telecommunication 
companies that ventured into financial services through 
mobile money and insurance (life assurance). The same can 
be said for companies for example in the insurance sector. 
Tracking services can be added to vehicle insurance 
services, by so doing behaviour can be monitored and good 
driving behaviour rewarded through low premiums. At the 
same time, car manufacturers can collect vehicle 
performance information remotely and analyse it to detect 
possible service requirements well before they exist. Repair 
services can be scheduled well in advance. There are lots of 
examples how product offerings can be enhanced. 

It is important to note that product life cycles are increasingly 
becoming short as a result of rapid technological 
advancements. As such, organisations have limited time 
frames to recoup all research and development costs before 
a new and probably better product is on the market. To stay 
relevant, product enhancements become necessary.

Collaborative innovations

The digital world is complicated and multi-faceted. You can't 
be everywhere you wish to be and you can't do everything 
you desire to do. At the same time, cost pressures continue to 
increase such that doing everything alone becomes a 
burden. In view of these challenges, collaborative 
innovations become key to success. It's either as an 
organisation you collaboratively innovate or 'die'. Innovation 
enables organisations to better respond to the highly 
competitive global business environment. Collaboration is 
crucial for this innovation to take place and this could be 
within the organisation, outside with other partners, 
customers, competitors, research institutions and 
communities. In Zimbabwe, technology focussed universities 
are a good starting point for collaborative innovations. 
Organisations can empower local institutions, students and 
other researchers to develop industry relevant solutions. In 
so doing industry benefit from world class solutions at lower 
costs and short development cycles whilst the institutions 
quickly make an impact to the society.  

In the digital economy, it is important to harness digital 
networks to build ecosystems such as Amazon and Google. 
These ecosystems go beyond linear supply chains to 
collaborate even with competitors and providers of 
complementary services. Above all, there is need for 
collaboration to attain all the key success factors identified 
before. Offering outstanding customer service that creates 
memorable experiences require services of other parties 
such as e-payment service providers, internet service 
providers, and an efficient distribution system.
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In conclusion, it is worth noting that Zimbabwean firms must 
seriously reconsider their organisational structures, culture 
and leadership if they are to succeed in the digital economy. It 
may appear less important today but the wave of digital is 
catching up faster than expected. Who ever imagined 
'money' in a mobile phone? Structures need to reflect the 
changes in the world economy and the requirements of the 
digital world. There is also need for serious new thinking in 
the way business is done. Gone are the days of relying on 
physical store visits. Today customers visit your shop or 
organisation in the comfort of their homes. A new culture of 
data based decisions is required. For this transformation to 
happen, commitment is not an option. 

Walk the talk, bring new catalytic roles to disrupt things. Don't 
seek to maintain the status quo because the world economy 
is changing at an unprecedented pace. Always seek to 
improve customer experience. Customer expectations are 
increasingly becoming high and high. Build memorable 
experiences around all processes. Also offer great product 
enhancements. Remember today's customers are more fluid 
than before, they search for information, they compare and 
they seek global experiences, so be ahead. How? It's easy, 
collaborate. Yes collaborate with the customers, co-create 
products with them. Engage any other entity around you 
including that local university, it has your answers.

Success 
through 

Innovation
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Cyber Crimes threat to the nation 

By David Chisunga
     
Cash shortages have made the government, organisations, 
individuals and financial institutions realise the need to 
extensively promote and embrace the use of plastic money, 
mobile transfer platforms, direct bill payments, electronic money 
transfer systems internet and agent banking. Primarily, this is 
essentially important because countries such as South Africa, 
China have already embraced technology in their business and 
social transactions. However, academics, policy-makers and 
practitioners should appreciate the down sides of the use of 
technology. Regardless of any level of technological 
advancement and information security, cyber–crimes will always 
exist and sadly mutate. 

It is now unfortunate that cyber-crimes now exist in every nation 
and industry. With the advent of ever changing technology and 
globalization; cyber-crime has also increased. Cyber-crimes 
have become a war to every nation. It is estimated that globally, 
3.2 billion people are using the internet. Every innovation on the 
internet, automatically creates prospects of advancement of 
technology and integration of organisations, and conversely 
cyber-crimes. In addition, cyber-crime is now viewed as an 
emerging transnational crime which is more sophisticated and 
complex than drug trafficking, money laundering and human 
trafficking. The PwC Global Report of 2016 brings to our 
attention that most companies are incompetently prepared and 
they do not understand the risks that emanate from cyber-
crimes. Only 37% of most organisations have a cyber-incident 
response. Consequently, is it undeniably vital that cyber-crimes 
be explicitly understood by the Zimbabwean populace to ensure 
that appropriate policies and measures are executed by 
government, private sector and international organisations.

According to Reuters, on the 4th of February 2016, a remarkable 
hacker managed to pilfer US$81 million from diverse accounts at 
a Bangladesh Bank in just a few hours. It is further said that the 
hackers used SWIFT credentials of Bangladesh Central Bank 
employees to send more than three dozen fraudulent money 
transfer requests to the Federal Reserve Bank of New York 
requesting the bank to transmit millions of Bangladesh Bank's 
funds to bank accounts in Philippines, Sri Lanka and other parts 
of Asia.

A Vietnam Bank, Tien Phong Bank, recently managed to impede 
a cyber-fraud attempt that involved an irregular transaction of 
more than one million Euros. The cyber fraudsters hacked a third 
party service which is used to connect with the global money 
transfer system, SWIFT. These cases, simply indicate that 
cybercrimes are real and can occur even in advanced financial 
or non-financial global platforms. It is worth noting that the 
malware used in this case was similar to that of the Bangladesh 
Bank.

Japan also suffered a similar fate. An organised and coordinated  
crime group of 100 succeeded to steal  ¥1.4 billion which is about 
US$12.7 million from around 1 4000 ATMS that are dotted in 
small convenience stores across the country. This particular 
heist took place on the 15th of May 2016 from 5:00 am to08:00 
am, and within three hours US$12.7 billion was gone. The heist 
was transmitted by means of cloned credit cards that contained 
bank account details from a bank in South Africa. Therefore, it's 
of supreme importance that we deliberate on cybercrime, be 
extremely vigilant and take necessary policies and measures to 
curb it as a nation. 

Cybercriminals commit their illegal activities using the computer, 
internet (e-mails, social chats, notice boards and groups), 
telecommunications and mobile phones as an object/target of 
crime or as a tool/ weapon. Cybercrime is committed against 
individuals, governments and any organization. Normally, the 
intention is to harm the reputation of individuals, governments 
and organisation, to cause physical, mental and economic loss 
to the victim(s) directly or indirectly. Cybercrimes manifest 
themselves in diverse conducts such as hacking, identify theft, 
cyber stalking, malicious software, computer virus, money 
transfer fraud, online scam, illegal and prohibited on-line 
content, email spam and phishing, online child sexual abuse 
material, on-line paedophilia, cyber bulling and online trading 
issues. 

The upsurge of legions of hackers has been necessitated by the 
unparalleled and prodigious growth of the internet, fast progress 
in globalisation, hardware reduction, increase in wireless and 
mobile technology, the bourgeoning of linked computer 
networks and the ever growing craving and reliance on 
computers. Amongst the legion of hackers, children can also be 
criminally conscripted and mentored online, in most cases, 
without the knowledge of their parents. This poses a great threat 
to the security, privacy and reliability of wireless and mobile 
phones, computer networks and related information systems. 

Hackers are normally computer fanatics who often possesses 
vast computer, mobile and wireless technology and computer 
networks know-how. They can have knowledge or skills on 
computer architecture, programming language(s), operating 
systems, computer networks and knowledge on hacking tools. 
Hackers can be individuals, organised criminal groups and 
economic espionage spies.  Mostly the hackers momentously 
devote their time and determination towards studying security 
holes of networks, operating systems, websites etc. Hackers 
normally desire to identify one security hole in order to hack a 
system. 

Unfortunately, many systems in both developed and 
undeveloped countries possess many unknown security 
holes. Therefore it is vital that the system administrator 
knows all the security holes (which is usually impossible) in 
order to defend the system.
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HIT SCOOPS MEDALS AT CHANCELLOR'S GAMES 

The Harare Institute of Technology scooped several medals 
at the sixth edition of the Chancellor's Games held at the 
Bindura University of Science Education, (BUSE) in July.
 
The Games were held under the theme: “Promoting Human 
Capital Through Sport”.

The team won four medals in Chess, Table Tennis, Lawn 
Tennis and Athletics. 

The chess team comprised of Simbarashe Mutunami, Edgar 
Mutevani, Wellington Gwavava and Asky Fungura, brought 
home the gold medal. 

The table tennis duo of Eubert Mahofa and Darlington 
Katsande won a silver medal, with Eubert Mahofa and 
Tatenda Gotora clinching silver in Lawn Tennis. 

Gaylord Mariki won bronze in the men's 200 metre race.
 
To cap the athletes' success at the event, the HIT team was 
awarded a prize for the team exhibiting the best behavior and 
discipline during the tournament. 

In accepting the award, Chairman of the HIT Sports 
Association, Mr Oliver Muradzi said the award simply meant 
that HIT was the most disciplined University amongst all 
Universities in Zimbabwe. 

“We have achieved discipline in our team by ensuring that we 
openly communicate, and we remind each other of the aims 
of engaging in sport – which are to promote unity and 
sportsmanship. We discourage the display of negative 
attitudes and emotions,” he said.

Speaking in the aftermath of the event, Chancellor's Games 
Coordinator for the HIT Chapter, Ms Siphila Maposa 
expressed her appreciation to the HIT management for their 
unwavering support during the Games. 

“Special mention goes to the Registrar, Ms Mary Samupindi, 
the Dean of Students, Mr Joshua Chandauka and the 
Projects Officer, Mr Vhurudzayi who attended the Official 
Opening Ceremony. 

She also commended the University's efforts towards the 
expansion of sporting facilities at the campus. 

Over 600 athletes and officials converged at the Bindura 
University of Science Education for the games; with nine state 
universities participating. The athletes competed in various 
sporting disciplines such as soccer, volleyball, basketball, 
tennis, athletics, pool, darts and table tennis.

Chairperson of the games, Mr Ready Forward Dube said the 
games are aimed at promoting unity among state universities, 
and to celebrate the great achievements made in the 
education sector. 
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