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Background
Cassava (Maniot esculenta)- a woody shrub cultivated for its edible, starchy, tuberous root — is a major staple in Nigeria, the world’s largest producer of the crop. Nigeria presently has 10 functioning Cassava Starch factories with combined annual production capacity of 45,000 Metric Ton Per Annum (MTPA).  The crop is drought tolerant and rich in carbohydrate, it is also a lifeline to the country’s 30 million smallholder farmers. But the root’s exceptionally short shelf-life means that more than 40% of its yield is lost before it is processed and the effluent discharge (Cassava Starch Pulp) of about 200,000MTPA is channeled to the environment and streams within the host communities (FMITI, 2018). 
The UN Food and Agriculture Organization (FAO) suggests that global demand for food is estimated to increase by up to 40% by 2030 and 70% by 2050. Most of the time, research works done on Cassava tuber and its derivatives are left in the hands of European, Chinese and American Institutions, e.g. National Resources Institute (NRI, UK), UK aid & Bill and Melinda Gates Foundation (C:AVA): University of Illinois RIPE Project, International Institute of Tropical Agriculture (IITA) and Consortium of Agricultural Research Centers (CGIAR)
Generating agricultural innovations to meet Africa’s most pressing challenges of hunger, malnutrition, poverty, and natural resource degradation needs advanced research implementation and more stakeholders’ engagement. This paper will discuss the African experience and barriers limiting research implementation to improve livelihoods, enhance food and nutrition security, increase employment and preserve natural resource integrity.
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The Nigerian cassava starch industry is expanding rapidly to meet local demands in line with the new government policy to boost local production and enhance food security. The recently imposed 10% tariff on imported corn starch has encouraged more farmers and entrepreneurs in the cassava value chain. This development has saved Nigeria up to USD2billion in terms of foreign exchange, slightly reduced congestion at the port and employed over 30million people within the past decade (FMITI, 2018). 
However, despite all these government effort, the competitiveness of the sector is low due to thin profit margins and lack of sustainability when compared with USA, Thailand and Demark. According to the United Nations (1983), sustainable development is a development that meets the needs of the present without compromising the ability of future generations to meet their own needs.  After decades of effort to raise living standards through industrialization, many developing countries like Nigeria are still dealing with extreme poverty. By 2050, Africa's population would have doubled, according to the United Nations, the trend is exemplified by Nigeria, whose population has already surged from 95m in 1990 to 201m this year. Nigeria’s population is set to double again to more than 400m by 2050, when it will have overtaken the US as the world’s third most inhabited country. 
Foregrounds in Food Safety and Research: The Psaltry Experience
· Psaltry International Company is presently the largest cassava starch factory in Africa, with a combined production capacity of 100 Tons per Day of Cassava Starch and its derivatives (Starch, Flour, Glucose, Sorbitol).
· Semi Autotrophic & Hydroponic (SAH) Systems laboratory
· Jumbo Bag: Reducing postharvest losses in the farm and extending cassava shelf life by 2 weeks.
· Cassava Flour: Meeting Microbiological Specification of Multinational food companies (3 years).
· Cassava Based Sorbitol: First in Africa and second in the world to Cargill owned Sorini of Indonesia
· Cassava wastes to pellets to fire steam boiler and reduce carbon footprint and production cost 
Why Cassava?
Aflatoxin:
In Sub-Saharan Africa, grains such as sorghum, maize, millet, soya beans, rice, plants which are extensively  used for food and feed manufacturing as sources of  protein, carbohydrate and oils, are susceptible to contamination by filamentous fungi either as crops in the farm or during storage as well as during  processing . According to Pleadin [2015], grains are highly susceptible to mycotoxins pre- and postharvest and at any time during transit and processing stages. Risk assessment by regulatory bodies has become necessary to help establish regulatory guidelines to protect public health but Africa is not there yet. Currently, over 25% of the world’s agricultural commodities are estimated to be contaminated with mycotoxins [Alshannaq & Yu, 2017], leading to huge agricultural losses in billions of dollars. The prevalence of mycotoxins in farm crops is a natural occurrence and cannot be circumvented or entirely prevented either in the field or during post field operations by current agricultural practices but cassava is within tolerable range.
Gluten Free:
Major Allergen Declaration forms are to be filled by local food product manufacturers before Multinational Food and Beverages Companies in Nigeria initiate sales contract agreements. We realized that Africa is growing.  Seven of the ten fastest growing economies in the world are in Africa, and the continent’s largest economies are becoming less dependent on extractive commodities. The middle class has become conscious of the food they eat and reading food labels in the market place is becoming common as more and more people want gluten free food products. This has spurred growth in composite flour and inclusion of cassava flour in bread (wheat) and confectionery.
Reducing Rural Poverty:
The continent’s rising middle class has demonstrated a taste for consumer goods and technological innovation. Sorbitol is made by the Hydrogenation of Glucose. The world’s largest Sorbitol factory is Rouquette (Corn-based) while the second largest Sorbitol Factory is Sorini in Indonesia it is Cassava-based. Sorini was acquired by Cargill in 2011 at $300 million (USD). Africa’s population,  currently more than a billion people –is booming and overwhelmingly young at a time when populations in other regions are shrinking and aging. About 120 million Nigerians brush their mouth using toothpaste daily. Sorbitol is the active ingredient in making Toothpaste gel. 
Psaltry runs an inclusive business model that ensures proximity to raw materials and consistency in fresh cassava supply thereby employing 1000 people directly and over 5000 youths and women indirectly within 200km radius to the factory.
Barriers to Food Safety and Research implementation in Africa:
Just as the global food and beverages industry is presently struggling with large sacle adoption of environmentally friendly biodegradable packaging materials, the African Cassava Starch industry is also facing the challenge of adoption and implementation of food science and technology research on a large scale. Overcoming following barriers has been the key bottom line between success and failure:
Economic or Financial:
· High investments required
· Lack of monetary resources
· Lack of clearly defined economic benefit
Cultural: Gender
· According to the Third edition of Mastercard Index of Women Entrepreneurs (MIWE), which  profiles the progress and achievement of women entrepreneurs across 58 societies around the world:
· Women are achieving gender parity with men in terms of entrepreneurial activity in several markets including Ghana, Nigeria and Uganda.  Meanwhile, improvements in Angola and Malawi, also helped narrow gender disparity.
· Nigeria had the second highest proportion of women in professional/technician roles among the 58 markets surveyed, and an exceptionally high percentage of females as entrepreneurs. Specifically, nearly four in every 10 working age women are engaged in early-stage entrepreneurial activity (40.7% compared to 39% for men).
· South Africa was one of the top scoring nations when it came to women having equal access to tertiary education, and it also scores higher than its African counterparts with regards to financial inclusion (86%) compared with men.
· The findings also highlighted women’s abilities to thrive as business owners and pursue opportunities. According to the World Bank, 45% of economies around the globe have laws constraining women’s decision to join and remain in the labour force.
· Other cultural limitations within the organization include lack of support by top management and preferred autonomy, restrictive mindset and inability to convince local farmers with results and profitability
Competencies or Resources: 
· Lean Manufacturing 5S (5S: Sort, Set, Shine, Standardize and Sustain)
· Lack of technical knowledge and acceptance by employees
· Complexity
· High coordination efforts and need to find suitable research partners.
· Factory layout constraints to adapt to line change management procedures in the food industry.

Legal:
· Data Security concerns, Loads of Non-Disclosure Agreement documents (NDAs) to be signed.
· Lack of Government support, Bureaucracy, Restricted laws and regulations 
Technical:
· Lack of standards (NIS) and uncertainty about the reliability of the systems
· Compatibility, Taste profiling (e.g. for Corn starch VS Cassava starch based Sorbitol)
· Technology immaturity
Implementation Process:
· Required time for implementation: Psaltry spent 3 years on Cassava Flour Research, Commercial scale, Market and regulatory approval from farm to fork.
· Lack of methodical approach for implementation.
· Product characteristics and modification of the process according to changing customer needs.
The backward integration of the Multinational Food and Beverages companies has helped with overcoming some of the barriers but more still needs to be done in terms of stakeholders’ engagement by Research institutes on adoption. Not all successfully conducted research works will be scalable or economically viable and Local SMEs should be encouraged to setup Research and Development Units for cost optimization, food safety, continuous improvement, consistent supply chain and Quality.
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