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Foreword
Research is formalized curiosity. It is poking and prying with a purpose. 			 
– Zora Neale Hurston 

Research – by faculty and students – is one of the cardinal features of the Academic Enhancement Pillar of 
Project Renaissance. This enhancement of the University of Guyana’s (UG’s) ‘formalized curiosity’ has several 
dimensions to it. It includes supporting faculty presentations at conferences abroad, hosting research forums on 
campus, establishing the Undergraduate Research Program, holding annual undergraduate research conferences, 
joining the Council on Undergraduate Research, the foremost international organization on the matter, and the 
impending establishment of a Deanship for Research and Graduate Studies. 

Yet, while the above pursuits are necessary to incentivize and support this ‘poking and prying with a purpose’, these 
are not sufficient. Needed, too, are more opportunities for faculty and students to share the outcomes of their 
research endeavours. The University of Guyana Press (UGP) was established precisely for this. Importantly, it did 
not take much persuading by me of the UGP Editorial Board that it should go beyond publishing books. Thus, 
the UGP mission includes publishing books, journals and creative expressions, and making that work accessible to 
academics, civil societies, the diaspora, and online communities. 

The Renaissance Papers is one such product. They will be published occasionally, and only electronically. As 
well, they will be linked to some of Project Renaissance’s public intellectual engagements, in that works under 
the Renaissance Lecture series, the Conversations on Law and Society series, the Yesu Persaud Lectures and the 
distinguished lectures honoring Professor Clive Y. Thomas, Professor Sister Noel Menezes, and Dr Neville Trotz 
will be presented as Renaissance Papers. I take this opportunity to express my deep appreciation to the editorial 
and management teams involved in this project, including Chair of the UGP Editorial Board George ‘Ken’ Danns, 
UGP Manager Danniebelle Mohabir, Ian Randle Publishers Managing Director Christine Randle, and UG 
Director of Strategic Initiatives Gerry Yaw. 

I take special pride in inviting you to read and share these first Renaissance Papers, and in congratulating the authors 
– Professors Jay Mandle, Michael Scott and Gomathinayagam Subramaniam, and Mr Charles Ceres. I commend 
these papers to you confident that you will find them to be excellent results of ‘formalized curiosity’, of ‘poking and 
prying with a purpose’. Keep on keeping on!

Professor Ivelaw Lloyd Griffith, B. Soc. Sci., MA, MPhil, Ph.D., C.C.H.
Tenth Vice Chancellor
University of Guyana  
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Vice-Chancellor, Dr Leyland Lucas, distinguished  invitees, entrepreneurs, academics, representatives of the 
media, I would like to thank the School of Entrepreneurship and Business Innovation for inviting me to address 
this forum. I would like to assure you that I pride myself on two things: one, being an engineer to other engineers; 
two, my origins as a country boy from Springlands. I never imagined ever addressing a group of business-focused 
individuals much less being attired in a tie and suit to deliver an address to such as august group. Having surmounted 
that surprise and after allowing you to observe me so attired, I would like to move forward into an area in which I 
am infinitely more comfortable, that of engineering.

My address today is focused on the absence of incorporating economic considerations into engineering projects 
and solutions in Guyana. Absence of these considerations has resulted in failures which are both detrimental to 
the public and the drive to ensure Guyanese people a living wage. These failures are evident in both the private 
and public sectors. Failures in the private sector are particularly difficult to understand since optimizing resources 
should be paramount to the private sector.

Let us define an engineering failure. I define an engineering failure as failure to optimize the use of money, failure 
to recognize opportunities, and failure to provide value to end users. This optimization ensures minimizing costs 
and risks and maximizing benefits, and considers a myriad of issues during conception, design, construction, and 
utilization of the engineered facility, thereby minimizing the life cycle costs of the facility.

I have been involved and or observed several projects which reflect absence of these diverse considerations. I would 
like to begin by examining an issue which everyone experienced this morning on their way here and which occurs 
every day of the week: traffic on the East Bank Road. The roadway is a local access roadway. Traffic is generated from 
points on the west bank, development south of the Demerara Bridge and traffic heading away from Georgetown. 
Apparently, the people who conceptualized these developments never considered the cost of lost working hours, 
increased fuel consumption, and cost of human lives. It certainly incorporated no assessment of risks. The roadway 
was conceptualized with no U-turns and no dedicated single access points. It is hard for someone to determine 
whether there are two or three lanes of traffic at certain times of the day. The costs of lost time, fuel, and lost lives 
probably exceed the costs to put mitigation measures in place in the form of dedicated U-turns that will not snarl 
traffic. I suspect that the people who conceptualized development along this corridor considered only the direct 
costs to the public purse and very little else. 

As you drive back into Georgetown you will observe an operation discharging both hot water and steam. Hot 
water is energy. Steam is water vapour, a greenhouse gas. Engineering economic demands that steam and hot water 
both be recycled. Further, there are mechanisms available which provide money for greenhouse gas abatement. 
Money was so accessed for conversion of bagasse to energy for the Skeldon Estate development. The Low Carbon 
Development (LCD) and Green State Development Strategies (GSDS) are just talk if there is failure to recognize 
obvious opportunities for implementation of Greenhouse Gas (GHG) emission abatement. Installation of solar 
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panels and wind farms achieves no abatement if the energy so generated is fuelling increased GHG emissions related to 
process and other issues. Economic engineering analyses demand that all GHG emissions sources first be determined and 
an appropriate mitigation strategy be developed based on use of money available for GHG emissions abatement before 
we saddle our economy with costs for either the LCDS or the GSDS.

Let us look at another area: environmental standards for which the Bureau of Standards has assumed responsibility. Back 
in 2014, this agency published new emission guidelines for discharges to surface water, advised, they indicated, by a 
company from Trinidad. The agency in attempting to promulgate these standards, hosted a public consultation session. 
The agency was unable to identify the technologies required to attain these standards and to indicate the costs associated 
with implementation of the new standards. Further, there was no assessment of the environmental costs and benefits of 
the new standards with the Bureau being unable to identify the health

 benefits of the new standards. Imposition of these standards were not based on any economic consideration since the costs 
of the new technology may have forced many businesses to no longer operate while the Bureau of Standards were unable to 
indicate any tangible improvements in the environmental health and safety of the public because of the proposed changes.

If you live in Guyana, you may have read about the opening of a new pump station in Buxton. Let us examine a layman 
perspective of the design and construction of that pump station. The construction included removal of soil to a depth of 
approximately

20 feet over the area of the pump station. A hollow concrete structure was then built on piled foundations for the pump 
station. Piles are used to transfer load when the loads cannot be taken by the soil. The soil removed weighed more than the 
pump station. It begs the question why piles were used. The answer is that the engineers in the Ministry of Agriculture and 
on the National Drainage and Irrigation board were unaware of this ever having been done before. These individuals were 
informed that several such structures were built by Booker Tate as part of GuySuco infrastructure. However, the engineers 
of the Ministry of Agriculture and on the National Drainage and Irrigation board were focused totally on precedent. 
Precedent is sometimes applicable in law, not engineering. The pump station construction is a failure. It did not optimize 
the benefits to the end users since too much money was spent to build it.

It is not my intent to transmit the appearance that this is new to Guyana. Back in 1979, a plan was hatched to build 
an electrical workshop in the then Alumina Plant in Linden. The designs were completed by a reputable engineering 
firm in Guyana which recommended that piles be driven for the building foundations. Pile lengths, 20 metres long were 
procured for the workshop. However, during driving it was discovered that the piles could not be driven beyond six metres 
because of the presence of bauxite underlying the site. This exact firm designed the new north-south of St Joseph’s Mercy 
Hospital. After construction that building settled to the extent that the grade of pipes below the building was reversed. 
The settlement and associated issues resulted in the first and only use of mini-piles in Guyana to correct the problem. The 
workshop project in Linden was abandoned, and the hospital was underpinned by a company from France. The cost of 
the underpinning was approximately US$1.5 Million in 1999. In both instances, the problems could have been avoided by 
spending insignificant sums, in both cases, less than US$5,000 and illustrate the disconnect between an engineer’s ability 
to assess risks and to couple those risks to engineering project conceptualization and design.

Let us examine a more topical issue, the discovery of petroleum resources in Guyana. The debate so far is solely concerned 
with the merits and demerits of the contract with XOM. The real implications of this discovery from my perspective 
would be the low cost of energy generated from gas brought on shore because of the discovery. I have heard nothing from 
the private sector and/or the public sector of the implications of cheap energy. Back in 2006, we completed a Sectoral 
Environmental Assessment for Mining in Guyana. Guyana has proven gold, diamond, bauxite, copper, silver, manganese, 
and scandium minerals. I know since I am involved with every one of the projects examining the feasibility of mining these 
minerals. Cheap energy makes all these mining projects viable. In the past, manganese processing might have occurred in 
Trinidad because of the cost of energy. This will no longer be necessary because of low cost energy. I can expand this to 
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cheap energy for agro-processing and its attendant benefits to farmers and the growth of our agricultural sector. If we do 
not develop a framework to transform our economy, one based on lower cost for energy, we will not be forgiven by future 
generations for gifting our resources to others based only on what we now know. The School of Entrepreneurship and 
Business Innovation must drive this initiative.

We often hear people in the Ministry of Natural resources lamenting the smuggling of gold and diamonds. This is the most 
glaring example of an issue where failure of engineering applications is resulting in money being leaked out of Guyana. I 
know of no other jurisdiction where a mineral resource is allocated without a definition of the type and quantity of that 
resource. Folks, gold and diamond smuggling will cease tomorrow if resources are investigated and quantified prior to 
allocation. This failure is magnified by the absence of analyses of the risks to GGMC employees of mercury exposure. The 
failure to quantify resources before allocation, coupled with costs to mitigate mercury exposure, has resulted in disbenefits 
to GGMC and to the environment and health of persons within the vicinity of the former gold board operations, and 
demonstrates the absence of an all-encompassing perspective of the importance of economic analyses to engineering 
outcomes.

The common thread among all these failures is the absence of data. No forensic analysis follows failures in Guyana. I may 
be wrong, but please indicate to me when you have ever heard of a forensic engineering analysis of any entity in Guyana. 
Sound engineering practice in Guyana is, therefore, not strengthened by forensic analyses much less incorporating 
economic considerations. Incorporating economics into engineering must be fuelled by proper data acquisition efforts 
coupled with application of state of the engineering analyses. There must be a desire to incorporate new solutions. The 
IBM 360 computer, at its prime, was not as fast and as powerful as a personal computer. Both the private and public 
sectors in Guyana must move beyond the IBM 360 mode and into the twenty-first century.

Absence of application of economics to engineering solutions, in addition to being a burden on the public purse, is also 
a cost to financial institutions, insurance companies and banks included. It is just a matter of time before people become 
savvy and begin to take legal action against financial institutions for engineering failures for which financial institution 
has approved payments to both the design engineer and contractor. In the future we may see insurance companies being 
deemed liable if an insured building creates a hazard.

This Inaugural Conference on Entrepreneurship and Innovation is timely and welcomed. The creation of this school must 
be congratulated. I am very pleased to be involved in providing support. The University of Guyana and the school are 
well positioned, given the impending developments in Guyana, to partner to develop appropriately trained engineers to 
assist project developers to address these shortcomings and to take a totally new perspective to how engineering solutions 
are developed. I look forward to the School of Entrepreneurship and Business Innovation taking the lead in making this 
possible.

I am sure that the next few days will be stimulating and informative and will create networking opportunities to make the 
amalgamation of economics and engineering a reality in Guyana.

Thanks for your time ladies and gentlemen.



UNIVERSITY of GUYANA PRESS

Engineering and Entrepreneurship • Charles Ceres

4

The Renaissance Papers

ABOUT The Author: Charles P Ceres

Charles P Ceres, born and bred in Springlands, Corentyne, Berbice was awarded a Guyana Bauxite Company 
(Guyba) Cadetship after graduating from The University of Guyana in 1974. He attended Queens University as a 
Guyba Scholar, graduating with a B.Sc. in Civil Engineering in 1979. He returned to Guyana in 1979 and worked 
for Guyba until 1983 when he migrated to Trinidad. He earned enough money in eighteen months to proceed to 
the USA where he attended Drexel University from which he graduated with an M.Sc. in Geotechnical Engineering 
and Groundwater Hydrology. He rose to the position of Senior Project Manager with internationally renowned 
geosciences consulting firm Golder Associates before returning to Guyana, at the age of 39, in 1993 to start Ground 
Structures Engineering Consultants. 

Notable achievements in his career include conceptualizing, starting and managing a geotechnical engineering 
services group for the Guyana Mining Enterprise; conceptualizing, starting and managing a ground water hydrology 
group for French and Parrello; and conceptualizing, starting and managing an environmental compliance group 
for Site Engineers. Charles’ technical strengths include numerical modeling of solutions to complex engineering 
problems having pursued issues such as stochastic modeling of groundwater flow; multi-species fate and transport 
contaminant modeling in groundwater; and wave propagation analyses for seismic events. These strengths have in 
no small way influenced the continued success of his firm Ground Structures Engineering Consultants Inc.
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ABOUT The Renaissance Papers

The University of Guyana Press

The University of Guyana Press Editorial Board 

The Renaissance Papers is an occasional paper series intended to capture scholarly, policy-relevant or 
otherwise intellectually provocative thought expressions by scholars, and members of the policy, civic, 
diplomatic or business communities. Renaissance Papers are published only electronically. The series is linked 
to the public intellectual engagements of Project Renaissance. It will publish presentations made under the 
Renaissance Lecture series, the Conversation in Law and Society series, the Yesu Persaud Lecture series, and 
the Distinguished Lectures honouring Professor CY Thomas, Professor Sister Mary Noel Menezes, and Dr. 
Neville Trotz.

The University of Guyana Press advances the research and teaching of Guyana’s national university by 
publishing excellent peer-reviewed work through books, journals and creative expressions, from scholars, 
intellectuals, writers and other creators and making that work accessible to academics, civil societies, the 
diaspora and online communities. As the publishing arm of the University of Guyana, the UG Press is at the 
forefront of the interface of critical knowledge systems, sustainable development and innovative public policy 
issues.

Professor Ivelaw Lloyd Griffith  is the tenth Principal and Vice-Chancellor of The University of Guyana. 
Under his stewardship Project Renaissance was launched at the University to rebuild the institution’s 
educational and economic enterprise.

Dr Fitzgerald Yaw is a Director in the Office of Strategic Initiatives at The University of Guyana.

Professor George K. Danns is the Chairman of the editorial board of the UG Press. He is a professor in the 
Department of Sociology and Human Services at the University of North Georgia, Gainsville campus.

Professor Lloyd P. Blenman is Professor of Finance at the University of North Carolina-Charlotte.

Professor Compton Bourne is the former president of the Caribbean Development Bank as well as a former 
principal of The University of the West Indies, St Augustine and Pro Vice-Chancellor for Planning and 
Development.

Christina Bynoe is a Planning Officer in the Office of Strategic Initiatives at The University of Guyana.

Dr Paulette Bynoe is a Senior Lecturer and the Dean of the Faculty of Earth and Environmental Sciences at 
The University of Guyana.

Professor Dennis Canterbury  is a Professor of Sociology at Eastern Connecticut State University. He is 
a Commissioner for the State of Connecticut Commission on Equity and Opportunity and has formerly 
served as Associate Director of the Latin American and Caribbean Area Studies Program at Binghampton 
University.



R
enaissance

The Renaissance Papers

Dr Brenda I. Gill, is Associate Professor, Sociology in the Department of Criminal Justice & Social Sciences, 
College of Liberal Arts and Social Sciences at Alabama State University

Professor Subramanian Gomathinayagam is the Director of The University of Guyana, Berbice campus. 
He holds a Doctorate in Plant Pathology from the University of Madras and specialises in Plant Pathology, 
Soil Microbiology, Plant Biotechnology. 

Professor Stafford A. Griffith is the Director of the School of Education and Deputy Dean of the Faculty 
of Humanities and Education at The University of the West Indies, Mona.

Professor Percy Hintzen  is a Professor in the Department of Global and Sociocultural Studies in the 
School of International and Public Affairs at Florida International University. He was formerly a Professor 
in the African American Studies Department at the University of California, Berkeley. 

Alim M. Hosein is a Senior Lecturer in the Department of Language and Cultural Studies in the Faculty of 
Education and Humanities at The University of Guyana.

Dr Annette Insanally is former Director of the Latin American-Caribbean Centre of the University of the 
West Indies Regional Headquarters in Kingston, Jamaica and was also Secretary General of the Association 
of Caribbean Universities and Research Institutes (UNICA).

Professor Kamala Kempadoo is Professor in the interdisciplinary Department of Social Science at York 
University, Toronto, Canada. She is the 2017 recipient of the Distinguished Scientific Achievement Award 
f the US Society of the Scientific Study of Sexuality.

Dr Indianna Minto-Coy is Senior Research Fellow at the Mona School of Business, University of the West 
Indies and research affiliate at the international Migration Research Centre at Wilfrid Laurier University, 
Canada.

Danniebelle Mohabir is the Manager of the UG Press, Office of Strategic Initiatives at The University of 
Guyana.

Professor D. H. Munroe  is a Professor in the Mechanical and Materials Engineering department at the 
College of Engineering and Computing at Florida International University.

Dr Kimani S. K. Nehusi is the Reseach Associate at the Institute for Economic Research on Innovation at 
Tshwane Universiyt of Technology, South Africa and Associate Professor in the Department of Africology 
at Temple University, USA.

Dr Keith Nurse  is Senior Fellow at the Sir Arthur Lewis Institute for Social and Economic Studies 
(SALISES). He is a member of the Economic Advisory Board of the government of Trinidad and Tobago 
and serves on the executive bureau of the UN Committee for Development Policy.

Professor Olajide Oladipo  is Professor in the Department of Business and Economics in the School of 
Business and Information Systems at York College, City University of New York. He is a former consultant 
to Andersen Consulting and KPMG and former Senior Consultant at the World Bank.

Christine Randle is the managing director of Ian Randle Publishers (IRP). An attorney-at-law by profession, 
she has headed IRP since 2007. 
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Dr Penelope Siebert  is a Research Fellow at the university of Nottingham working alongside healthcare 
professionals and stakeholders with a key role in translating theory and research into practice.

Dr David Singh  is the Vice President of Conservation International in Guyana leading programmes to 
support the government of Guyana in creating a low carbon green economy. He was formerly the inaugural 
Chair of the Guyana Environmental Assessment Board, Director of Environmental Management at the 
Guyana Environmental Protection agency, National Coordinator for Science and Technology and Vice-
Chair of the Board of the Guyana Geology and Mines Commission.

Professor Jaipaul Singh is Professor of Physiology at the School of Forensic and Investigative Sciences and 
School of Pharmacy and Biomedical Sciences, University of Central Lancashire.

Professor Clive Thomas  is Presidential Advisor on Sustainable Development and State Assets Recovery, 
Guyana. He was formerly Distinguished Professor of Economics and Director of the Institute of Development 
Studies, University of Guyana and is a prolific writer. He has held visiting professorships at institutions in 
Africa, Canada, the United States and in the West Indies.

Professor Ewart A.C. Thomas is Professor Emeritus of Psychology at Stanford University and holds a PhD 
in Statistics from Cambridge University.

Dr Kelwyn Thomas is an Associate Professor in the Department of Neurobiology at Morehouse School of 
Medicine (MSM). An active teacher in both the Medical and Graduate programmes at MSM, Dr Thomas 
has led research programmes in circadian biology as well as and male and female reproductive biology and 
presented his findings at several national and international conferences.

Dr Ulric Trotz  is Deputy Director and Science Adviser to the Caribbean Community Climate Change 
Centre.  With a wide and varied career, Dr Trotz has given direction to the Caribbean region’s efforts to build 
capacity for climate change adaptation.

Dr Joseph Adrian Tyndall  is Chairman of Emergency Medicine at the University of Florida. An active 
member of the International Federation of Emergency Medicine, his research interests include the 
phylodynamics of infectious disease transmission and acute brain injury.

Vivian Williams is a New York State attorney with years of litigation experience in New York and Federal 
court sin the US. A veteran broadcaster, Williams is also a playwright and director with several of his works 
having been performed at Guyana’s National Cultural Centre.


