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Abstract

With nearly 850 million hungry people globally in 2012, there are social, ethical and political

imperatives to put more emphasis on food and nutritional security, particularly in the Eastern

and Southern Africa region. The region is characterized by high food and nutrition insecurity,

ranging between 37% and 76%. Efforts to ensure food and nutrition security in the region

have been compounded by a number of challenges, including poor agricultural productivity

caused by poor agricultural practices, prevalent diseases and pests, climate variability, low

plant and animal genetic potential, and also food loss, which is characterized by reduction in

quantity and quality of the produced food along the value chain. Furthermore, as a

consequence of spatial expansion of agriculture in order to produce more food, a number of

inadvertent negative consequences have resulted.  These include the loss of biodiversity

and a threat to endangered species as well as the close interactions between humans and

wildlife, which has precipitated outbreaks of diseases that are threatening survival of humans

and their livestock.  To address these complex challenges, Nelson Mandela African Institution

of Science and Technology (NM-AIST), through the World Bank’s African Centers of

Excellence (ACE II) initiative, is creating a unique framework in the region by establishing

an African Centre for Research, Agricultural Advancement, Teaching Excellence and

Sustainability in Food and Nutritional Security (CREATES-FNS) in order to build capacity in

the region to train and raise a critical mass of specialized and skilled human capital that can

use a multidisciplinary approach to ensure environment-sustainable food and nutritional

security. The Centre will produce a pool of creative and innovative experts who are able to

generate novel solutions to today’s industrial needs and challenges. Graduates with expertise

on “Sustainable Agriculture, Food and Nutritional Sciences, Biodiversity and Conservation

as well as Human Health and Biomedical Sciences” will be able to take up high-level career

positions in research for development, industrial, agricultural production, healthy food and

nutritional sciences.
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Résumé

Avec près de 850 millions de personnes souffrant de la faim dans le monde en 2012, il y a

des impératifs sociaux, éthiques, et politiques pour mettre davantage l’accent sur la sécurité

alimentaire et nutritionnelle, en particulier dans la région d’Afrique orientale et australe, qui

se caractérise par une forte insécurité alimentaire nutritionnelle, variant entre 37% et 76%.

Les efforts visant à assurer la sécurité alimentaire et nutritionnelle dans la région ont été

entravés par un certain nombre de défis; y compris la pauvre productivité agricole causée

par de mauvaises pratiques agricoles, les prévalences des maladies et ravageurs, la variabilité

du climat, le faible potentiel génétique végétal et animal, ainsi que la perte de nourriture, qui

est caractérisée par la réduction en quantité et qualité des aliments produits le long de la

chaîne de valeur. En outre, en raison de l’expansion spatiale de l’agriculture afin de produire

plus de nourriture, un certain nombre de conséquences négatives involontaires ont été

observées. Celles-ci comprennent la perte de la biodiversité et menaçant des espèces en

voie de disparition ainsi que les interactions étroites entre les humains et la faune, ce qui a

précipité l’apparition de maladies qui menacent la survie de l’homme et leur bétail. Pour

relever ces défis complexes, Nelson Mandela Institution africaine des sciences et de la

technologie (NM-AIST) par le biais de l’initiative des centres africains d’excellence (ACE

II) de la Banque mondiale crée un cadre unique dans la région en créant un « Centre

africain de recherche, la promotion agricole, l’excellence dans l’enseignement et le

développement durable de la sécurité alimentaire et nutritionnelle (CREATES-FNS) » afin

de renforcer les capacités de la région à former et élever une masse critique du capital

humain spécialisé et qualifié qui peut utiliser une approche multidisciplinaire pour assurer la

sécurité alimentaire et nutritionnelle dans un environnement durable. Le Centre produira un

grand nombre d’experts créatifs et novateurs qui sont en mesure de générer de nouvelles

solutions aux besoins et aux défis industriels d’aujourd’hui. Les diplômés ayant une expertise

dans “l’Agriculture durable, les sciences de l’alimentation et la nutrition, la biodiversité et la

conservation ainsi que les sciences de la santé humaine et des sciences biomédicales”

seront en mesure de prendre des positions de carrière de haut niveau dans la recherche

pour le développement, de l’industrie, la production agricole, les sciences de la nourriture

saine et nutritive.

Mots clés: ACE II, Centres d’excellence, CREATES-FNS Afrique orientale et australe,

sécurité alimentaire et nutritionnelle, Nelson Mandela Institution africaine de la science et

de la technologie

Background

Most efforts in addressing issues of food accessibility, distribution, quality and security have

been insufficient to date.   Many of  the initiatives have often involved conversion of virgin

land to agricultural functions in order to increase food production whilst encroaching on

natural habitats. For example, forest cover in sub-Saharan Africa is reported to have been

reduced by 29% (PBL, 2012). This affects biodiversity and natural resource functions, as

well as potentially threatening endangered species (Grid-Arendal, 2014).  The incursion on

natural habitat because of the spatial expansion of agriculture has accelerated and intensified
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interactions between humans, livestock, and wildlife, thus catalysing transmission of diseases

among these groups. Up to 75% of these diseases are zoonotic and directly impacts human

livelihoods and health (Woolhouse et al., 2005). Despite efforts to mitigate and ameliorate

effects of this trend, the prevalence of food and nutrition insecurity in the Eastern and

Southern Africa remains high and volatile, being 37% in Uganda, and 76% in Ethiopia (Smith

et al., 2006). Although recognized as highly complex and multi-faceted, most scientists

attribute the development challenge of food and nutrition security to key factors such as low

agricultural productivity, poor food distribution, poor quality and safety control systems, as

well as climate variability (Gregory et al., 2005). The challenge of low agricultural productivity

in the region is caused by low soil fertility (often due to nutrient depletion), decreasing areas

available for cropping and grazing as well as erratic rainfall and variability of other climate

conditions (Callo-Conccha et al., 2013).  The climatic variability provides a significant threat

to sustainable use of natural resources and places agriculture at the fulcrum of a dilemma of

having to produce more in smaller areas amidst unpredictable weather patterns. Such

unprecedented climate variability has contributed to the spread of invasive species, diseases,

and pests that threaten sustainable agricultural production. This has far reaching implications,

yet there continues to be a knowledge and technology gap on how to adapt to and mitigate

these conditions over the last decades (Debay, 2010). In the Eastern and Southern African

region, the agricultural sector accounts for 70% of employment and approximately 30 % of

Sub-Saharan Africa’s gross domestic product.  The contribution of  agriculture to the GDP

of Uganda and Burundi is for example 37% and 43%, respectively (CLKNet, 2013).  The

human labour force in the agricultural sector is fragile and increasingly challenged due to

exposure to diseases (infectious and non-infectious), work-related injuries, and compromised

nutritional status (World Economic Forum, 2013). Another cause of low agricultural

productivity of plants and animals relates to use of inferior germplasm and the limited efforts

of the governments in the region to improve the germplasm, especially on a large scale

(Sastry and Zitter, 2014). The limited knowledge on fully exploiting indigenous breeds and

cultivars has contributed to this low productivity. Further, technologies on how to preserve,

regulate and govern germplasm are not in place, calling for appropriate policies to deal with

the issue. Furthermore, agricultural intensification in combination with inadequate technologies

on the use of chemicals (medicine, fertilizers and pesticides) or by emphasizing monoculture

has triggered diseases and pests in the region (Nicholls, 2005).

In addition to the low food productivity, it is disheartening to note that more than 30% of

foods produced in third world countries never reach the consumers, primarily due to food

loss and waste. Food loss refers to reduction in quantity or quality of food or food products.

On a global scale, it is estimated that more than 25% of the world’s fresh water and 20% of

cultivated farms produce food that is never consumed. This translates into 15% loss of

income to more than 400 million smallholder farmers. In the third world countries, food loss

is a consequence of a number of managerial and technical limitations along the food value

chain including harvesting, storage, transportation, processing, cooling facilities, infrastructure,

packaging and marketing systems. The Eastern and Southern African Centre for Research,

agricultural Advancement, Teaching Excellence and Sustainability in Food and Nutrition

Security (CREATES-FNS) therefore focuses on addressing the discussed herein food and

nutrition security issues, as a development challenge facing the region and beyond.
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The Centre will provide innovative research, training and outreach programmes in the region,

taking advantage of the strong existing international and regional collaboration activities at

the Nelson Mandela African Institution of Science and Technology (NM-AIST). The

CREATES-FNS will serve as a regional excellence hub to achieve and promote specific

Sustainable Development Goals and the Tanzania Development Vision 2025 under the

following aspects:

(i) Research based training and support of excellent professionals and academia.

(ii) Provide an e-learning platform to promote graduate teaching programmes, research

activities, and dissemination of information.

(iii) Serve as a state-of-art core laboratory to support Life Science and related research

fields.

(iv) Promote technological research output in good agricultural practice (GAP), food safety,

nutrition and health using bio-nanoscience and bio-repositories for future research

activities.

(v) Establish data repository to build capacity on predicting risks generated through climate

variability and to provide scenarios on climate mitigation and adaptation.

(vi) Provide outreach activities to enhance awareness and impart knowledge gained through

CREATES-FNS activities to the community and the stakeholders at large.

Operationalization of CREATES-FNS at NM-AIST

NM-AIST has a regional and international mandate by design, which allows it to recruit

both regional and international students. NM-AIST was established with the Motto “Academia

for Society and Industry”. The institution is striving to have a strong bridge between industry

and academia through a belief that the society can be served well if the link between the

industry and NM-AIST is stronger and research findings can be easily transferred to the

society.  NM-AIST is thus mandated to teach graduate programmes at both MSc and PhD

levels.

The CREATES-FNS at NM-AIST aims at strengthening the content, delivery, outputs and

outreach for the MSc and PhD in Life Sciences and other related programs at NM-AIST,

with particular focus on the thematic core areas of Sustainable Agriculture, Biodiversity and

Ecosystem Conservation and Management, Food and Nutrition Sciences, and Health and

Biomedical Sciences, as a way to contribute to food and nutrition security in the region. The

focus is on creating a critical mass of scientists trained at postgraduate level through programs

that are tailored to address the food and nutrition security challenges using novel and multi-

disciplinary approaches. The main objectives for CREATES-FNS are to:

a) Strengthen Education Capacity excellence – quality and productivity

b) Strengthen Education Capacity and Developmental Impact

c) Strengthen Research Capacity excellence – quality and productivity

d) Become a research and education hub for the region and attract international and national

industrial partners for financial sustainability and demonstration of value to students and

partners
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e) Promoting innovative products and development research, ideas and spin-offs, which

will enhance industrialization and serve the community at large

There are four main streams under the CREATES-FNS programs, namely; Sustainable

Agriculture, Biodiversity Conservation and Ecosystem Management, Food and Nutritional

Sciences, Global Health and Biomedical Sciences. All these programs were designed to

reflect the main four pillars for CREATES-FNS as depicted in Figure 1. The programs are

aimed at producing world class scientists that are capable of mitigating  threats to food and

nutrition security.

The specialties under the CREATES-FNS programs will produce a pool of creative and

innovative experts who are able to generate novel solutions to today’s industrial needs and

challenges; and also advise government and society accordingly. Graduates from the

CREATES-FNS programs will also be able to take up high-level career positions in R&D,

industrial, agricultural production, healthy food and nutritional sciences. Figure 2 represents

an outline of CREATES-FNS main components and outputs.

CREATES-FNS Action Plan for achieving Learning Excellence

One of CREATES-FNS’ specific objective is to become a magnet environment that provides

innovative opportunities and state-of the art learning environments for graduate students

(PhD and MSc students) as well as faculty and other relevant stakeholders in the thematic

core areas. The teaching and learning approaches will be innovated and improved by the

Figure 1.   Schematic view of CREATES four main pillars
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Centre through enhanced specialization fields and innovative teaching methods. Various

programmes, supported by high-tech e-learning facilities and a strong link to the industry will

be put in place. The following activities will be undertaken to fulfil this objective;

a. Improvement and Co-creation of CREATES-FNS teaching and learning environment

This will be achieved through the following measures;

(i) Recruitment, retaining and engagement of hybrid and dynamic human resource,

including engaging expert faculty on a part-time basis.

(ii) Facilitation of experimental / applied opportunities and short internship and exchange

programmes for students and faculty in the appropriate industry.

(iii) Opening of opportunities for key partners to create their own set of environments for

T&L.

(iv) Procurement and improvement of software for modelling simulations and infrastructure

to facilitate e-learning and virtual access to international resources.

(v) Procurement and upgrading of extra accessories and equipment, including Bio repository

for running the laboratory and other teaching activities.

b. Establishment of Life Sciences/ experiential based curricula

Figure 2.   Outline of CREATES-FNS main components and outputs that will help to address the

challenges on food and nutrition security
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This will be achieved through the following measures;

(i) Engaging CREATES-FNS stakeholders to validate the society and industry needs in

the region to inform curriculum review and development

(ii) Conducting working sessions to review and modify the current curriculum to align it

with the CREATES-FNS concept

(iii) Curriculum development and approval through the Tanzanian Commission of

Universities systems and regional and international approval charges and International

Accreditation charges

(iv) Affirmation / validation of curricula review gaps in the region.

c. Improvement of CREATES-FNS research environment

CREATES-FNS (through NM-AIST) also seeks to develop itself into a research intensive

Centre that is both a generator of ideas and source of knowledge and competence that can

benefit society and industry. Correspondingly, it seeks to develop academia-industry-

government partnerships and public-private partnerships (PPP), which will facilitate the

translation of research results into tangible products, industrial and business solutions, and

policy briefs that can be used to transform society and the industry. The objective is to

produce high quality evidence-based research products, technologies and services, by creating

a culture of evidence-based research that will enable high-class researchers to connect in a

multi-disciplinary and international environment. The links and outputs for the industry will

thus be strengthened.  CREATES-FNS will be able to do this through the following activities;

(i)  Strengthening of the research framework

(ii) Improvement of research approach and creation of research environment

Partnerships for CREATES-FNS

CREATES-FNS plans to build international presence through meaningful engagement with

national, regional and international academic experts in the core CREATES-FNS areas.

CREATES-FNS will do this by taking advantage of NM-AIST substantial progress in the

development of partnerships and collaborations. The institution has managed to develop

formal partnerships with various academic and non-academic institutions in America, Europe,

Asia and Africa. The NM-AIST partner institutions include; the University of California

System, University of Illinois at Urbana-Champaign, Purdue University, Washington State

University, Penn State University, Michigan State University, and Kansas State University in

USA; East   China Normal University (ECNU); Indian Institutes of Technology at Bombay

and Delhi (IIT Bombay and Delhi); Korean Institute of Science and Technology (KIST),

Guangju Institute of Science and Technology (GIST), Hanyang University (HYU), Pohang

University of Science and Technology (POSTECH), and Chonnam University in Korea;

University Saskatchewan in Canada; Blekinge Institute of Technology in Sweden; Glasgow

University in UK; Tomsk University in Russia; Belgian Universities (KU Lueven,

VUB&UAntwerpen); and University of Millan-Bicocca (Italy). Within the EA and SADC

region; NM-AIST has links with Ifakara Health Institute (IHI), the Tropical Pesticide

Research Institute (TPRI), National Institute for Medical Research (NIMR), the Southern
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Figure 3.  CREATES-FNS organization structure
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African Centre for Infectious Diseases Surveillance (SACIDS), and ILRI-BecA based in

Nairobi. These partnerships have an ability to provide opportunities for students and staff to

tap into these expertise and experience of world-class institutions for efficient and effective

delivery of CREATES-FNS vision.

CREATES-FNS Management and Governance

Excellent Management and Governance contributes to achievement of specific objectives

of any institution by specifically contributing directly to making CREATES-FNS an excellent

destination for world class faculty and best postgraduate students. Figure 3 represents

CREATES-FNS organizational chart.
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