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The Cocoa Research Centre – A mechanism for supporting the development of a viable cocoa Industry based on innovation.
1. Institution and contact information: 

The University of the West Indies, St. Augustine, Trinidad.  (868) 662 8788
pumaharan@sta.uwi.edu

2. Pillars:
   Innovation 

                            Technological Development

3. Name and brief description of successful practice: The Cocoa Research Centre – A mechanism for supporting the development of a viable cocoa Industry based on innovation.
Leveraging its 82 year old research heritage and its reputation as the oldest cocoa research facility in the world, its position as the custodian of the largest and most diverse genebank in the world (International Cocoa Genebank, Trinidad) and its reputation as a centre within an exclusive fine/flavour cocoa producing country, the Cocoa Research Centre (CRC) of the University of the West Indies is seeking to build an innovation platform to support the development of a sustainable cocoa industry in a small island developing state such as Trinidad and Tobago.   
CRC believes that a sustainable cocoa industry could only be built through better utilization of the genetic resources, innovative research, value-addition, novel product development, branding and niche marketing which all aim to harness its comparative advantages – genetic resources, quality reputation, legacy. 
CRC has developed an international research platform involving leading research institutions in the USA (Stanford University, USDA-ARS), France (CIRAD), UK (University of Reading) and Germany (University of Hamburg) to better exploit the genetic resources through its research.  CRC has developed a critical mass of scientists through cooperation agreements with CIRAD (which has three resident scientists at the centre), through its international research platform, and through garnering all UWI human resources across faculties by serving as a single portal to support the cocoa industry.   Its research focuses on improving the supply end constraints such as low productivity, high losses to pest and diseases, drought, high levels of cadmium, high cost of production as well as demand end constraints such as low value addition, poor product diversification, lack of certification and traceability systems & quality optimization and lack of branding and niche marketing opportunities. To support the research CRC has been successful in securing multilateral sources of funding as well as support from chocolate manufacturing organizations worldwide.  
CRC is developing a stakeholder interface so that the research readily supports industry development. In this regard it has obtained funding for developing a pilot International Cocoa Innovation Centre, which will serve as a pilot to add value, diversify products, organise farmers into geographical cooperatives and develop brands through the application of geographical indicators, support incubators and provide training to young entrepreneurs.  The facility will also use modern eMarketing techniques to access niche lucrative markets.   This will also have a 10 acre modern cocoa orchard utilizing the modern principles and technologies in orchard farming and a modern processing facility, which will be used to support farmer training.  The facility will have a museum and chocolate restaurant as a public interface.  Such a multi-stakeholder interface (farmer, entrepreneur, student and public) facility is a novel concept.  The research developments will seamlessly interface with the industry in this set up.
CRC is committed to building a farmer centred industry where farmers would have the opportunity to partner in the value chain.  In this regard, CRC is planning to pilot a model where farmers can become shareholders in the chocolate industries that support value addition.   This will provide better profitability, better investment in modernising their farms and better livelihoods.
4. Dates of implementation and current status:

CRC has already implemented a research platform, obtained partial funding and has started developing technological innovations to support the International Fine Cocoa Innovation Centre.  This research projects have been funded and are in various stages of development.  These studies will assist in developing genetic branding, geographical indications, novel neutraceutical products, better technologies to breed for resistance and tolerance to drought and the development of a modern orchard. The International Fine Cocoa Innovation Centre will be completed and commercialized within the next three years under an EU funded project involving private sector partners.  This will support a modern cocoa orchard, training facilities, chocolate couverture factory, incubator services and a public interface (museum and chocolate restaurant).  
5. Objectives and  beneficiaries: 

1.   Support the improvement of cocoa productivity based on research and development and establishment of a pilot cocoa orchard based on an improved orchard design, better varieties and mechanisation.  Beneficiaries farmers in Trinidad and Tobago and the Caribbean in the short-term and international farmers in the longer term.
2.
Creating a Research platform involving local, regional and international partners to achieve the research objectives and obtaining the funding for to support the platform.

3. 
Support the development of new varieties with high yield, tolerance to biotic and abiotic stresses and good quality through Research and development aimed at identification of markers to support local breeding programmes.  Beneficiaries, local and international cocoa Industry.  Opportunity for creating a knowledge service Industry for screening and pre-breeding.

4.  
Support product development through Research and Development into nutraceutical products, pulp based beverages, geographically branded or genetically branded chocolates, cocoa based beverages, and cuisines. Beneficiaries, small and medium Enterprises in Trinidad and Tobago and the Caribbean. 

5.
Develop a value addition, niche marketing interface through the establishment of an incubator, providing facilities, technical services and business services.  Beneficiaries, small and medium Enterprises in Trinidad and Tobago and the Caribbean.

6.
Develop a quality management infrastructure based on geographical branding supported by  traceability, quality certification; through Research and outreach.  Stakeholders of the cocoa industry

7. 
Develop an outreach infrastructure to support public and stakeholder outreach.  This has begun with funding from CDE where farmers are being trained by CRC in 6 countries in the Caribbean in farm practices to improve productivity as well as food safety and quality management.  Projected plans include a museum and a chocolate restaurant and a farmer training facility. Beneficiaries – farmers and public. 

6. General Activities:

1.  CRC recognises that the International Cocoa Genebank, which contains 2400 varieties of cocoa that CRC is custodian of as well as its research capacity to unravel novel useful genes would be the basis of building a cocoa industry with a comparative advantage.  Hence, significant amount of its resources will continue to be utilised towards best managing this collection (100 acres of land) and utilising it.

2.  Research and development – Developing the concepts for the development of a model cocoa orchard with appropriate mechanisation; Genomic tools for selection for yield, disease resistance, abiotic stresses; identification of genotypes with high nutraceutical value; development of novel products; determination of the environmental, social and biological basis for geographical indication based branding; identification of signature flavour profiles for different genetic groups. 
3.   Developing a commercialisation infrastructure -  With support from the EU and IDB, CRC is setting up a pilot commercialisation infrastructure for the transfer of technology to farmers, SMEs as well as the public.   It is hoped that this will be truly a University-Private Sector collaboration bringing together the synergistic energy needed to move the Industry forward.
4.
Establishing a model cocoa orchard with a modern processing facility at University of the West Indies’ ‘Orange Grove Campus’.  These will incorporate the principles developed in item 1 and provide a pilot that farmers could emulate. 

5.   Establishment of a training facility in proximity to the commercialisation infrastructure and the model cocoa orchard to provide training for the farmers, incubatees and other interested parties.  This along with the museum and a chocolate restaurant will act as the public interface.

6.   The training infrastructure developed by CRC under a CDE (EU/ACP) funded Project will be retained to provide outreach to six countries in the Caribbean.  In this exercise CRC has developed a regional infrastructure for conducting farmer field schools in six countries as well as food safety management through the regulatory authorities in each of the six countries.  

7.  CRC expends considerable effort to obtain funding to sustain the international Research platform it has established.  This is done through obtaining funding from local, multilateral, bilateral, Industry funding or commercialisation efforts.   CRC has developed a branded, limited edition dark chocolate that it markets to obtain revenue.  It also provides training to national, regional and international stakeholders in a variety of areas to obtain funding. It is also working assiduously to establish the CacaoNET, an initiative to obtain ‘end-user’ support to establish a trust fund that will support the genebank, in perpetuity.   It also hopes that the commercialisation infrastructure and would provide funding or equity to the CRC to further its mandate.  Certification services as a means of obtaining funding is also explored.
7. Results obtained and/or expected:

1.   The International Cocoa Genebank is recognized as a Universal Collection by the Bioversity 

      International and is regarded as the largest and most diverse collection in the public domain. It is also the best curated collection offering a range of services to countries across the world.   It has a database of morphological descriptors of the accessions held in the collection.
2.  CRC is regarded as the oldest cocoa research facility in the world with 82 years of experience. It   has     leveraged this and its genebank to establish a ‘Research Platform’, which has been able to jointly obtain funding from a variety of sources including the Cocoa Research Association of the UK, Cmmon Fund for Commodities, The Dutch Buffer Stock Fund, CAOBIOCO (manufacturer    

     organization), Government (RDI funding, PSIP), World Bank, UNESCO  (Perez  Guerrero Trust Fund,   EU (S&T) fund, bilateral funding from USDA and funding from several companies including KRAFT, MARS, LINDT, VALRHONA etc.
3.  CRC has established successful pre-breeding programmes for black pod and witches’ broom resistance in cocoa; and the resistance progenies have supported breeding programmes internationally.

4.   CRC has started a successful molecular biology programme to fingerprint the collection, identify errors within the collection, to mine genes from the collection using association mapping, and to support breeding programmes using molecular markers.

5.  CRC has pioneered work on understanding flavour volatile signatures in cocoa using both a sensory methodology and an SPME based methodology.  It is working on understanding the optimization of flavour by using the right genotype in the correct environment and using the right postharvest processing methodology.   This can lead to branding and certification.

6.  CRC has obtained basic funding to establish the International Fine Cocoa Commercialisation Infrastructure.  If successful this will provide the means of the transferring technology and best practices to a variety of stakeholders including farmers, businesses, and public. 

7.   CRC has established an outreach infrastructure through the CDE funded programme throughout the Caribbean. This will allow CRC to have the greatest outreach impact by offering training.  CRC has also obtained funding from the Perez Guerrero Trust Fund to support the development of a regional stakeholder interface. 

 8.  CRC’s research efforts have been streamlined to take-on a multidisciplinary effort with the view to have stakeholder outcomes.  In this regard, nutraceutical research has been combined with processing, product development and marketing studies.  Similarly, the mining of genes has been linked to pathology, agronomy and breeding efforts.   Since food safety issue related to cadmium in beans has became an issue, CRC has embarked on a research programme integrating soils science which determines available cadmium as well as genetics which determines the bioaccumulation of cadmium into plants and partitioning into the beans.   This has to be combined with processing and manufacturing practices to minimize cadmium in chocolates and cocoa based products. 
8. Strategy  for Sustainability:
CRC is cognisant of sustainability issues.  It believes strongly that CRC cannot exist without a national and regional Industry.  Further, it needs to maintain its international Research capacity to be able to solicit funding from international sources.  Hence it provides Research services to meet both the regional and international needs.   It also believed in obtaining funding from a multitude of sources as well as through revenue earning.  The commercialisation complex, certification services, training services and genomic services provides opportunities for sustainability of action.
9. Quantifiable Indicators (before and after) / Impact:

(a) The sector has declined because of non-profitability and abandonment of cocoa estates.  A reversal will signify greater profitability and investment. 

- Indicator: production volume of cocoa in Trinidad and Tobago and the Caribbean

(b)  Due to the decline the average productivity of farms have declined over the years and is estimated to be 250 kg/ ha.  Improvement of productivity will signify greater investment into rehabilitation.



- Indicator: the average productivity per ha



- Indicator: the number of farms rehabilitated

(c)  Although cocoa in the Caribbean fetches a premium price, it can be improved further by branding either through ‘geographical indications’ and or through ‘genetic branding’



-Indicators: no. of brands registered; average price above that of bulk cocoa fetched in the 

  market place.

(d)  The value addition sector is very small or non-existent in the Caribbean, which has not allowed the countries to benefit from the quality product the countries produce.  This is critical for the a sustainable cocoa industry.  This will 

· increase foreign exchange earnings through increased export (Indicator: proportion of exports from cocoa products)

· improve linkages with the tourism sector (Indicator: value of products sold in tourism)

·  create employment (No. of additional jobs created)
· No. of businesses incubated.
(e)  Building comparative advantage depends on the research and development capacity to create outcomes to meet industry needs.

- Indicators: Problems solved:

· Resistance to diseases – screening method developed, candidate genes identified, markers

· Drought – screening for drought, candidate genes identified, markers developed

· Yield component analysis, development of concepts for a modern orchard

· Genotypes with differential cadmium bioaccumulation identified, soil management practices to slow cadmium absorption of sequester cadmium established.

· Parameters for quality optimization identified; parameters for geographical branding established; quality certification criteria established.

· Indicator:  The number of R&D findings converted to technologies.

· Indicator: The adaptation rate for technologies developed.

· Indicator: The total number of research publications, bulletins 

(f) The building and resourcing the technology transfer interface

- Indicator - The quantity of private sector funding locally generated.

- Indicator – The quantity of public funding accessed.

- Indicator – The quantity of foreign direct investment.

(g) Niche marketing

- Indicator – The quantity and proportion of cocoa or cocoa products marketed directly to niche boutique markets (not to mainstream brokers)
(h) Outreach

- Indicator – The number of training programmes delivered

- Indicator – The number of training modules to support various stakeholders (farmers, incubatees, technicians.

- Indicator - Methodology for farmer organization and participation in value addition developed.
10. Innovation component?
There are five tenets to the innovation.

(1) CRC plans to utilize the genebank, the legacy of cocoa research and the well known quality of Trinidad cocoa as a comparative advantage to develop a profitable cocoa industry.  Hence, the foundation of CRC’s research begins with mining the genes from the genebank collection.   
(2) CRC has also formulated its research agenda to support stakeholder outcomes (supply-end and demand-end problems), which requires a mechanism to prioritise and a mechanism to establish a Research platform to support holistic (interdisciplinary) Research so that the outcome is readily usable by the end-user. 
(3)These Research outcomes, to have an impact, should be channelled through a commercialisation interface focusing on value addition, incubator services and branding and niche marketing.  Otherwise  valuable research remains in library shelves.    This requires a University-Private Sector partnership.  This is what CRC is hoping to achieve with its International Fine cocoa Innovation Centre. 
(4)  In addition, CRC hopes to set up a sustainable mechanism of funding so that the innovation wheels can continue to churn to support the sustainable growth of the Industry.
(5)  A farmer centred industry where the farmer is able to invest into value addition and niche marketing.

11. Opportunities for cooperation:

This effort requires the cooperation of all stakeholders, the government, the University, Research partners, Industry including large chocolate manufacturers, business, farmers, funding agencies, end-uses of the product (public at large). 
Cocoa Research Centre would like to collaborate with other cocoa growing OAS and ACP countries, many of which face the same challenges.  In this regard, with funding from CAOBISCO (a European Manufacturing Companies Association) it is working with many cocoa growing countries in South America and the Caribbean to address the food safety issue of high levels of cadmium in bean.  Similar efforts in disease management, climate change mitigation and breeding are important.  CRC is committed to working with other countries in the region to support quality management through research, certification and traceability.  It has submitted a proposal for funding in this regard to the Common Fund for Commodities. 

Cocoa Research Centre will continue to provide training for OAS countries and ACP countries utilizing its training interface in research methodologies, modern orchard culture, managing diseases, quality management, value addition.  This can be accessed through multilateral funding or through bilateral funding or through industry funding.  
Engineering Practice across the Curriculum
1. Institution and contact information: The University of the West Indies (UWI)
Prof. Brian Copeland (Brian.copeland@sta.uwi.edu) & Dr. Kim Mallalieu (kim.mallalieu@sta.uwi.edu)

Department of Electrical and Computer Engineering, UWI, St. Augustine, Trinidad and Tobago, W.I.

2. Pillars: Innovation, 


      Human Resources Education & Training 

         Technological Development
3. Name and brief description of successful practice: The Engineering Practice across the Curriculum initiative is a structured programme of electrical and computer engineering education and training, rich with experiential learning opportunities and steeped in an ethos of creativity and innovation. The programme comprises 4 key components: (1) in-course lab exercises (2) full lab courses (3) a capstone project and (4) development and innovation (D&I) projects and programmes, on the periphery of the curriculum, which incubate engineering solutions to problems faced by the region and the world at large.
4. Dates of implementation and current status: In 2008, the BSc degree in the Electrical and Computer Engineering Department at UWI adopted the Engineering Practice across the Curriculum, EPatC, initiative. The roots were in the early 1990s when the Department established a Mission Statement emphasizing the need for engineers to support Caribbean growth through innovation. This was motivated by the failure of earlier experiments conducted through the Real Time Systems Group project that encouraged industry to seek home-grown solutions to its problems. Students and graduates were involved in the execution of successful projects but the Group as a whole failed to achieve the overarching objective of enabling local industry to be more innovative. The final outcome was the creation of a start-up company that, unfortunately, the University did not embrace. The EPatC initiative, formalized in 2008, facilitates a tighter, more effective relationship between the taught curriculum and the Department’s development and innovation activities. It also facilitates close linkages with external stakeholders and partners. 

5. Objectives and  beneficiaries: The overall objective of the EPatC programme is to produce competent, bold, articulate engineering graduates spirited to contribute to the social, economic and intellectual growth of the Caribbean region through innovation. Beneficiaries are the programme’s graduates as well as the private, public and civil sectors as well as the national economies of the Caribbean. Learning Outcomes (LOs) have been articulated for all course components. Those of partial lab courses reinforce content of their host courses while the LOs of full lab courses and the capstone project together are to: (i) Demonstrate competence with the application of standard laboratory tools as appropriate to engineering practice (ii) Approach engineering responsibly, recognising lab protocol, industry standards, and codes of practice and by observing occupational safety protocols as well as assessing and minimizing risks to property in the operational environment (iii) Use technical information, crediting the origins of ideas  and other intellectual property in the solution of engineering problems (iv) Plan and realise engineering objectives as an individual or within a team (v) Demonstrate an understanding of professional and ethical responsibility in the work environment (vi) Demonstrate awareness of relevant business principles, such as efficient time and resource management, to achieve engineering objectives (vii) Communicate effectively, conveying technical material through a variety of media, such as written products, graphics, and oral presentations (viii) Value the engagement of professional development and life-long learning (ix) Employ creative approaches to solve basic engineering problems taking account of environment safety and health, commercial and economic drivers, legal considerations, relevant business practice, sustainability, and social considerations (x) Recognize the impact of engineering solutions in non-engineering contexts and (xi) Take a holistic approach to engineering, considering historical and extant conditions. Development and Innovation projects and programmes, on the periphery of the curriculum, draw on these LOs in the execution of innovative solutions to real world problems.

6. General Activities: Assessment and delivery methods have been strategically designed to ensure that the Department’s expectations, that its graduates are competent, bold and articulate, are met. Development and innovation projects and programmes have been implemented to contribute to relevant and innovative research and development for the social, economic and intellectual growth of the Caribbean region. The Department has identified various vehicles to encourage inventive activities among its students, for example via support for hardware designs using low to medium cost solutions such as PIC microprocessors and FPGAs which can adequately support relevant content and are cheap enough for application after graduation. The associated PCB fabrication lab supports student and industry projects. The curriculum combines innovation-focused activities with more traditional components that support traditional engineering practice. These include modules in high and low level programming (C++, VHDL, assembler), structured digital design and a heavier emphasis on practical applications. Many of these elements are not used in Caribbean engineering practice but were introduced to support the practice elements AND to provide sufficient depth to facilitate further enquiry and exploration when students graduate. Heavy emphasis is placed on software design, implementation and deployment within the core curriculum as well as in associated development and innovation projects and programmes. The capstone project strongly emphasizes innovation and entrepreneurship. It is complemented by a summer internship programme in which students are hired to do further work on projects executed in the curriculum so as to bring them closer to commercial realization. The Caribbean ICT Research Programme (CIRP), Steel Pan Development Centre and the Department’s Energy Systems, Communication Systems and Computer Systems Engineering Groups directly engage students and graduates in the development and deployment of innovative solutions; and enjoy enduring ties with the private, public and civil sectors. 

7. Results obtained and/or expected: There is substantial evidence of the EPatC’s success. For example, 3 of the Department’s 19 academic staff now hold patents and many supporting staff are following suit, inspired by a Faculty decision to recognize patents as equivalent to journal publications. Students and graduates have been involved with the development of a commercial-ready prototype protected by a staff patent jointly filed with a graduate. Several students have started companies. One recently launched a private online company to sell authentic sound samples of the steelpan.  Several graduates have developed innovative commercial products, for example a pair of graduates developed Trinidad’s first GPS navigation system for public use. CIRP has received international recognition for contributions of its innovative mobile solutions to social and economic development amongst marginalized communities; and has led the Caribbean with the hosting of institutional, national and regional programming competitions and other innovation-focused capacity building and engagement exercises.

8. Strategy  for Sustainability: A curriculum which emphasizes competency and innovation, and which seamlessly interacts with Development and Innovation projects and programmes; alongside rich collaboration with private, public, civil and academic institutions, is key to the sustainability of the outputs, outcomes and impacts of the Engineering Practice across the Curriculum programme. 

9. Quantifiable Indicators (before and after) / Impact:

(1) Current Patents Before: 0; After: 3 

(2) Companies formed Before: 3; After: 8
(3) Innovative Social and Economic Interventions: Before: 0; After: 1
(4) Innovative products developed and launched: Before: 2; After: 6

10. Innovation component? Integration of human resource education & training of Caribbean feedstock for technological development, its undergraduate students, into the life cycle of innovation. 
11. Opportunities for cooperation: Private, public and academic sector agencies, with similar and/ or complementary capacities, and interests which intersect along the lines of innovation for development. 
Environmental Solutions for Rural Communities
1. Institution and contact information:

NIHERST

77 Eastern Main Road

St. Augustine

Trinidad

West Indies 

Tel: +868 663 6988

Fax:  + 868 645 7805

Email: projects@niherst.got.tt

2. Pillar: Technology Development- WG4
3. Name and brief description of successful practice: Environmental Solutions for Rural Communities 
The Global Water Partnership-Caribbean (GWP-C) developed, in collaboration with the Caribbean Council for Science and Technology (CCST) and with the support of the Caribbean Environmental Health Institute (CEHI), a rainwater harvesting (RWH) model for adoption regionally. It remained unused until NIHERST began its project on Environmental Solutions for Rural Communities to promote sustainable communities using appropriate technologies to improve residents’ daily lives.
4. Dates of Implementation and Current Status:

In October 2011, with public funding and the support of a prominent NGO, the Toco Foundation, the Ministry of Education and the GWP-C, NIHERST embarked on the project with an initial focus on water conservation and RWH. Fifteen schools were outfitted with the RWH systems. This initial focus is now combined with solar energy solutions for the water pumps and staff room (1 school). In 2013, the energy firm Phoenix Park Gas Processors Limited (PPGPL) partnered with NIHERST to install RWH systems in three more schools, recommended by the Ministry of Education. The schools are now better equipped to serve as emergency shelters, when the need arises.  

5. Objectives and beneficiaries:

Objectives

· To increase public awareness of the need for water conservation and the benefits of RWH 

· To train a cadre of skilled persons to install and service RWH systems

· To promote safe and hygienic water collection practices.
Beneficiaries

· Students, teachers and other persons in rural communities affected by water shortages.

6. General Activities:

a. Public education on water conservation and RWH using engaging techniques.

b. Training for community members in installing the RWH system. Entrepreneurship workshops to develop skills to sell their new skills. 
c. Adding solar energy solutions to assist schools/communities to be better disaster prepared.

7. Results obtained and/or expected:

a. Decrease, by as much as 50%, in need for truck-borne water weekly

b. Decrease in the number of school closures due to the lack of water

c. Over 3000 students from 18 schools have benefited 

d. Over 3100 children and adults in 3 rural communities aware of the need to conserve water and helping to manage freshwater as a sustainable resource. 

e. 75 persons trained to install RWH systems and to sell new service in and beyond their communities

8. Strategy for Sustainability:

· Finding simple and culturally relevant solutions to community problems.

· Promotion of the solution via displays, word-of-mouth and the media.

· Buy-in from key authorities and community groups. 

· Support from companies via corporate social responsibility.

9. Quantifiable Indicators (before and after)/Impact:

a. No. of students in schools affected by water shortages. 

b. No. of persons sensitized to conserve water and contribute to managing freshwater as a sustainable resource. 

c. No. of persons in communities trained to ply their new knowledge and skills in RWH systems as a trade.

10. Innovation component?

· This RWH model is: safe and hygienic; made from locally produced materials (plastic tanks, pipes, etc); low-cost and easy to assembly; and simple to maintain. 

· It has an inexpensive, easy to clean water gauge and clever first flush system for removing debris. 

· It can be outfitted with solar-powered water pumps.

· Collaborated with local firm Rotoplastics Limited to make the special water tanks used in RWH model.They are now on the market.

11. Opportunities for cooperation:

· Sharing of the model, experiences and capacity-building. 
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