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Prof. Sebastiao Barbosa described the ‘technology transfer’ approaches made by his team in Africa that 
enabled Brazil to disseminate cotton technologies in the C-4 countries, Mali, Benin, Chad and Burkina 
Faso. He outlined several similarities between Brazil and Africa to suggest a common ground for 
Brazilian technological applicability in Africa. Brazil decided to reciprocate the help rendered by C-4 in 
the WTO case on subsidies. In the initial surveys conducted by the government of Brazil, it became 
clear that the C-4 countries were characterized by low yields, low organic matter, conflict between 
cotton growers and cattle owners, soil degradation, soil erosion, acidic soils, weeds and lack of soil 
cover. A project was formalized to develop strategies for sustainable cotton production by addressing 
the core issues of soils, pest management and varietal improvement. The project was spearheaded by 
ABC-MRE and EMBRAPA in collaboration with the National institutes in the C-4 countries. The basic 
philosophy of the project was that no recipe would be taken from outside, and all strategies would be 
locally developed. Farmer participatory approaches were followed by fostering the concept that- a 
community that learns together excels together. Facilities and equipment for entomology, biotechnology 
and soil science were upgraded at one strategic location. Training manuals were prepared for 
researchers, extension workers and farmers. The first field demonstration was conducted in 2009. 
Simple tools such as bicycle-mounted sprayer and small-scale equipment for farm operations were 
introduced. Trainings were imparted in Brazil on genetic improvement, nutrition management, no-tillage, 
cover crops and pest management. Study tours were conducted in plant breeding plots of Brazil. 
Germplasm lines were provided freely for the C-4 countries. Pits were dug for root assessment to show 
root structures of cotton and cover crops in degraded and good soils under no-till and minimum tillage. 
In the project areas, fields were covered with crop residues to prevent soil erosion and degradation. 
The project was highly successful and farmer became extension agents for change. Though the project 
closed in 2014, other countries such as Togo also expressed interest to learn from the project and 
participate in similar projects.  
 
In the discussions that followed, Dr. Barbosa explained that the technologies worked so well because 
rainfed technologies that were developed over 20 years in Brazil were taken to Africa with emphasis on 
addressing main issues such as soil erosion, using local resources in Africa. In response to questions, 
he said that local Governments are up-scaling the strategies and Brazil is following it up with technical 
support. It would be worthwhile to work together with global agencies such as the FAO to strengthen 
the initiatives. Dr. Barbosa highlighted the continuing efforts in Brazil to develop new technologies such 
as short season cottons and small-scale machineries specifically for Africa. 
 
Dr. Michel Fok defined three catégories of Embedded technologies and the availability of opportunities 
to transfer them using latest tools of information and communication technologies (ICT), devices and 
approaches in conjunction with the conventional devices such as radio and training methods. In Togo 
72.4% men and 4.8% women had mobile phones. In Benin and Burkina Faso, 96.7 to 100% men and 
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35.1 to 35.7% women had mobile phones. However, illiteracy could be a major constraint. Technology 
transfer is not the only benefit of ICT;  access to market prices through ICT could have a big positive 
impact on the lives of farmers. However, information provided through ICT must be close to being 
accurate. It is also important to be able to distinguish between authentic and fake advisories which may 
be provided by unscruplulous elements with vested interest. ICT and mobile apps can make complex 
information easy through graphs and images. Other constraints are that many farmers have only basic 
cell phones and not smartphones; access to internet is marginal and graphical GIS representations are 
difficult to comprehend by farmers without proper training and assistance. In Africa, farmers can seldom 
indicate yields and benefits per unit area because they do not have any precise idea of the sizes of the 
plots. Records on input use, marketing, yields etc., are not maintained and therefore new farmers do 
not have any background data. Innovation is required to keep record of production inputs and outputs 
Some phones have GPS based Apps that can calculate area. ICT provides platforms for data collection 
and monitoring. But, the process requires competent personnel for processing and interpreting data. 
Expected gain from technology transfer must be documented at farmers' level. Conducive environment 
such as electricity in rural areas is needed for effective use of ICT. Radio broadcasting is still highly 
effective in rural areas in reaching out to a larger audience and can be combined with ICT for efficient 
transfer of technologies. Actual adoption of technology is not only influenced by information, but also by 
actual and timely access to basic inputs such as seeds, fertilizers and insecticides. Lack of institutional 
credit facilities forces farmers to borrow from private money lenders who offer loans at exorbitant 
interset rates, which leads to financial losses and disinterest in technological adoption. Political will and 
sectoral organization remain key factors for the adoption of technologies. 
 
In the discussion session Prof. Michel informed that Togo suffered the most because women do most of 
the work but had least (4.8%) access to mobile phones, whereas in Benin and Burkina Faso women 
have fairly good access to mobile phones so as to keep contact with family. The delegate from Burkina 
Faso added that mobile phones and ICT have radically transformed life style and market access in the 
country. When asked to list a crucial advice to the African countries, Prof. Michel replied that timeliness 
would be most crucial for information delivery. He said that both old and new mobile technologies could 
be used in ICT based on the literacy and capabilities to use the devices. The delegate from India listed 
out the digital initiatives launched in India for technology transfer, market access and trade. 
 
Mr. Alan McClay started his talk with an emphasis on the need for accurate data and reliable 
information on University initiatives and National Initiatives, which could be provided by the ICAC. Mr. 
McClay spoke on scaling a sustainable approach through Better Cotton Initiative (BCI) which he defined 
as a holistic approach to sustainable cotton farming which covers all three pillars of sustainability: 
environmental, social and economic. The mission of BCI was to make global cotton production better 
for the people who produce it, better for the environment it grows in, and better for the sector’s future. 
BCI aims to transform cotton production worldwide by developing Better Cotton as a sustainable 
mainstream commodity. In 2015-16, about 1.6 million farmers produced 12% of the global cotton 
production in 23 countries on 5 continents. In eight major countries, the efforts resulted in a yield 
enhancement of 9-26%; profit increased by 12-65% and pesticide usage was reduced by 0-73%. The 
Better Cotton principles and criteria provide a global definition of Better Cotton through 6 key principles 
that are water, soil health, crop protection, biodiversity, fiber quality and decent work. BCI retailers and 
brand members  play an important  role in generating demand for Better Cotton, making  sure the 
cotton that is grown in  accordance to the better cotton  standard system  is actually bought  and sold 
as Better Cotton. In 2016, 56 of the world’s largest and most well known brands sourced 461,000 metric 
tonnes of Better Cotton. This year, they aim to source 1,000,000 metric tonnes of Better Cotton. The 
Better Cotton standard is seen as fully embedded into a country when there is an organisation or 
institution with a national mandate that is accountable for the implementation and credibility of the 
Standard (or a recognised  equivalent). Therefore, BCI works with farmers, National institutions, civil 
societies, suppliers, manufacturers, retailers and brands.  
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In reply to a question as to why ‘cotton share’ continues to decline despite increase in the share of 
sustainable cotton or better cotton, Mr. McClay replied that affordable watertight traceability 
technologies are needed for cotton to gain its rightful place. 
 
Mrs. Jolly Sabune recounted her experiences in transfer of technology in Uganda through Cotton 
Support Programs (CSP) organized by the Cotton Development Organization (CDO) and Uganda 
Ginners and Cotton Exporters’ Association (UGCEA) in Uganda. Cotton sector was restructured 
following economic reforms in 1987. Subsequently, cotton marketing, processing and export functions 
were liberalized in 1994. Technologies such as new cotton varieties, production practices and plant 
protection techniques that are developed by the National Agricultural Research Organisation (NARO), 
Agricultural Research Programs under Universities, Private Sector (ginners) and farmers were 
disseminated through demonstration plots, technical bulletins, radio messages; farmer to farmer 
transfer of knowledge; farmer field schools; field days and technology exhibitions. Sustained efforts 
resulted in doubling the yields; effective and efficient pest management; balanced use of production 
inputs and sustaining soil fertility levels and reduction in seed rates by 55% during planting through 
delinting cottonseed; reduction in production cost and improvement in fiber quality.  The total number of 
bales classed in the top 3 grades increased from 59% in 2014/15 to 86% in 2016/17. Domestic 
consumption of lint has increased from about 5% in 2015/16 to 7% in 2016/17. Sustainable use of land 
is being done in rotation with annual food and cash crops. Progress in the cotton sector can be 
attributed to an enabling environment in terms of policies, aws, statutes and regulations along the 
cotton value chain and participation of important stakeholders in technology transfer. International 
programs such as the India/Africa Cotton Technical Assistance Program (Cotton-TAP); supporting 
Indian Trade and Investment in Africa (SITA) and  organization of Islamic Countries (OIC) etc., helped 
the technology transfer programs. Farmers face several challenges such as IPR fees, technology 
phobia, pest and disease outbreaks, climate change and unsuitability of some technologies. The CDO 
emphasized on low cost/affordable but effective technologies; scaling-up of bio-pesticides formulations; 
computer modeling; breeding short duration and drought tolerant varieties and establishment of cotton 
irrigation facilities. The various Stakeholders along the Uganda cotton value chain appreciate the 
importance of technology transfer in cotton. Validated and approved technologies, when adopted by 
farmers, influence the cotton yield and quality. CDO will therefore continue to strengthen the already 
effective model of “Public – Private Sector Platform” for effective and sustainable technology transfer. It 
is further envisaged to take on use of ICT based pest surveillance techniques to be provided under the 
second phase of the India-Africa Cotton TAP. 
 
In response to a question as to what Uganda does to protect cotton from higher prices of competitive 
crops, Mrs. Sabune said that cotton marketing had never been a problem due to liberalization policy. 
She added that prevailing markets influence farmer choices. Government does not interfere. 
Optimization of production practices lead to the reduction in cost of production. When asked as to who 
paid the pesticide spray teams and how climate change affected cotton in Uganda, Mrs. Sabune replied 
that spray teams were trained by CDO but sprayers are managed and farmer cooperative groups pay 
wages.  Over the past five years at least, Uganda had seen more drought and untimely rains, which 
affected cotton and reflected the influence of climate change.  
 
Mr. Dhiren Sheth spoke on the India Perspectives of technology transfer. India has the largest cotton 
acreage at 12.0 million hecatres. India is the largest producer, 2nd largest consumer and 2nd largest 
exporter of cotton in the world. About 40-50 million people are engaged in cotton cultivation, trade and 
processing. Yields are low because of small holdings; lack of technical know-how; vulnerability to biotic 
and abiotic stresses and poor irrigation facilities. The Cotton And Allied Products Research Foundation 
(COTAAP) is a trust set up in 1987 by the Cotton Association of India. It has one of the primary 
objectives to improve the productivity of farmers through effective transfer of latest technologies. The 
research foundation follows standard principles of extension and bears the costs of critical inputs in 
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marginal farms. In 1992-95 COTAAP received a donation of 25 million yen (US$ 220,000) from the 
Japanese firm Nichimen Corporation which formed the corpus fund. Several other voluntary 
organizations support the foundation. Since its inception, COTAAP has run projects successfully in 
major cotton growing regions of India through Front Line Demonstrations (FLD), farm mechanization 
assistance, packages to improve yield, packages to improve quality, eco-friendly initiatives, farmer 
education and training and Farmer engagement and networking. COTAAP has demonstrated different 
farm-level technology ideas in 14,250 fields during 2005-16 across 100  villages in Chopda Taluka and 
made a significant impact on thousands of farmers in adjoining talukas. High Density Plantation System 
(HDPS) was implemented in Chopda region where it rapidly spread to 85% of the area. Cost of 
cultivation was reduced by about 15% and yield increased by 30% in fields of participating farmers. In 
2016-17, along with HDPS, Pink bollworm awareness, management and bamboo staking 
demonstrations were conducted. Free SMS service giving vital updates on market rates, weather 
forecast, pest and disease alerts with recommendations is provided daily. COTAAP facilitates trainings 
in which farmers have access not only to Indian experts but also with technology experts from abroad. 
Farm mechanization for small-scale farming reduced farmers’ drudgery while reducing the cost of 
production. COTAAP has established farm implement facility centres at nominal rent. More than 13000 
farmers have received agricultural inputs amounting to almost US$ 600,000.  It was observed that for 
each Rupee that a farmer invested in new technology, he fetched a return of Rs. 3.02. COTAAP 
promotes the use of bio-fertilizers, bio-pesticides and other eco-friendly practices which reduce cost of 
insecticides and pesticides used thereby leading to more sustainable agriculture in this region with 80% 
increase in micro-nutrients and 60% increase in bio-pesticide usage. COTAAP plans to upscale its 
sustainable cotton initiative on a large scale. 
 
Responding to a query, Mr. Dhiren Sheth said that high density planting systems (HDPS) and bamboo 
staking resulted in a 15-20% yield enhancement, but up-scaling was needed to confirm the findings. He 
said that women farmers do participate in the project albeit to a lesser extent. Specific nutrient demand 
in HDPS has yet to be worked out.  
 
The distinguished delegates from USA and Brazil suggested that ICAC should be technically involved in 
the technology transfer projects that are being conducted in a scattered manner across the world.  
 
 
 


