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Presenter
Presentation Notes
It’s my pleasure to give this presentation on behalf of my colleagues at the Food Fortification Initiative, PATH and the Global Alliance for Improved Nutrition.  



Disclaimer

Nazila Dabestani, Peiman
Milani and Ralfh Moreno 

(at time of work) were 
affiliated with PATH, an 
international nonprofit 
that holds the license to 

Ultra Rice®, a technology 
to produce fortified rice

http://images.wisegeek.com/bag-of-rice-with-scoop.jpg

Presenter
Presentation Notes
Please note that Nazila Dabestani, Peiman Milani and Ralfh Moreno were affiliated with PATH at the time they worked on this project.  PATH is an international nonprofit that holds the license to Ultra Rice®, a technology to produce fortified rice. 



Main messages
1. Rice is a suitable food to massively fortify to increase 

micronutrient intakes in Colombia
2. ~35% of Colombia’s rice is voluntarily fortified with a 

spraying technology with unknown nutrient retention, 
stability & effectiveness

3. Several factors keep millers from adopting proven rice 
fortification technology

4. Costa Rican experience suggests that mandatory 
fortification can attain universal coverage and public 
health impact

5. Public sector can strengthen the public health impact 
of rice fortification through several actions

Presenter
Presentation Notes
These are the main messages I want to leave with you.  Due to high consumer intake and a consolidated industry, rice is a suitable food to massively fortify to increase micronutrient intakes in Colombia.  Approximately 35% of Colombia’s rice is voluntarily fortified with a spraying technology with unknown nutrient retention, stability & effectiveness.Several factors keep millers from adopting rice-fortification technology with demonstrated effectiveness.  We will discuss these factors.  The Costa Rican experience suggests that mandatory rice fortification can attain universal coverage and public health impact.  Finally, there are several actions the public sector can take to strengthen the public health impact of rice fortification in the country.  We will discuss these actions.  



Objectives
1. Describe the Colombian experience with rice 

fortification to date
2. Discuss rice-fortification efforts in other 

countries
3. Offer recommendations to Colombian policy-

makers in rice fortification that may also be 
adapted to other contexts



Methodology
September-October 2013, July 2015
• Interviews
• Observations
• Document reviews
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Presenter
Presentation Notes
Information was obtained from September to October 2013 and in July 2015 through interviews, observations and document reviews. Interviews were held with key stakeholders of the rice industry and public sector representatives in Colombia. 



Rice fortification:  
introduction

Presenter
Presentation Notes
Let’s start with an introduction to rice fortification.  



Rice flour and kernels can be fortified

www.nutridieta.comwww.holistichealthherbalist.com

Rice Flour Rice Kernels

Presenter
Presentation Notes
Both rice flour and rice kernels can be fortified.  In this presentation, we will focus on the fortification of rice kernels as most Colombians consume rice in kernel form, not in flour form.  

http://img.nutridieta.com/wp-content/uploads/2010/03/image11.png
http://img.nutridieta.com/wp-content/uploads/2010/03/image11.png


Rice-kernel fortification:  different 
technologies

Evidence that rice 
fortified with these 

technologies delivers 
nutrients to 
consumers

Extrusion (cold, hot)

Coating

Dusting

Presenter
Presentation Notes
There are three main technologies used globally to fortify rice kernels.  They are extrusion at either cold or hot temperatures, coating and dusting. If you are familiar with how wheat flour is fortified, dusting is the technology that most approximates flour fortification technology.  However, extrusion and coating are very different technologies and I will explain each.  There is evidence that rice fortified with these technologies delivers nutrients to consumers.  ---HP:  Peiman, is cold extrusion still in use?  Is warm extrusion still in use?  Is hot extrusion the only recommended extrusion method?PM: I believe I had addressed this point earlier. To my knowledge, cold extrusion is no longer used anywhere, but not 100% sure. To me the distinction between hot and warm extrusion as different technologies is immaterial and irrelevant.



Extrusion technology

English: https://www.youtube.com/watch?v=FvbEDsiqz7M

Presenter
Presentation Notes
First, we will look at extrusion technology through this video.

https://www.youtube.com/watch?v=FvbEDsiqz7M


Extrusion technology

Courtesy Moench-Pfanner, 2015

STEP 1:  Create fortified “kernels” STEP 2:  Blend fortified “kernels” with 
milled rice

Presenter
Presentation Notes
Here is a summary schematic of extrusion technology, which has two main steps.  Paddy rice is milled and this produces broken rice and milled rice.  In Step 1, the broken rice is mixed with vitamins, mineral and water to form a dough that is passed through an extrusion machine at cold or hot temperatures, to produce fortified rice “kernels”.  In Step 2, the fortified rice “kernels” are then blended with non-fortified milled rice to form fortified rice.  



Coating technology

Courtesy Codling & Tsang 2015

Coating: 
Vitamin & 
Minerals

Milled rice Fortified kernels

Fortified kernels

STEP 1: Create fortified kernels

Milled rice Fortified rice

STEP 2: Blend fortified kernels with milled rice

Presenter
Presentation Notes
Coating follows the same two steps as extrusion, however what differs is the manner in which the kernels are fortified.  In Step 1, the fortified kernels are produced using a coating technology that adds nutrients to rice in layers.  In Step 2, the fortified kernels are blended with non-fortified milled rice to create fortified rice.  



Dusting technology

Courtesy Montgomery 2014

Presenter
Presentation Notes
With dusting technology, all rice grains are dusted with a fortificant mix.  This is why it is similar to flour fortification.However, there is limited nutrient protection.Due to nutrient losses, this technology is not suitable in countries where rice is washed or where excess cooking water is discarded.  Because dusting technology is not suited for most countries in the world, we will not refer to it again in this presentation.  



Rice-fortification technology used in 
Colombia:  spraying
• Unique to the country
• Micronutrients are present in a liquid solution 

that is sprayed at high pressure
• Waxes or gums may be used in the liquid solution 

to improve adherence to the surface of the grain
• Spray is applied to all rice

Presenter
Presentation Notes
As described to us, the rice-fortification technology that is used in Colombia is unique to the country and not in use anywhere else.  Called spray technology, in this technology the micronutrients are present in a liquid solution that is sprayed at high pressure (micro-pulverized), allowing grains’ pores to absorb the liquid micronutrient premix. Depending on a specific mill’s method, waxes or gums may be used in the liquid solution to improve adherence to the surface of the grain. The spray is applied to all rice, as in the dusting technique. 



Summary
• There are three globally 

recognized rice-
fortification technologies

• Two are recommended:  
extrusion & coating

• Colombia uses a unique 
technology:  spraying
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Presenter
Presentation Notes
In summary, there are three globally recognized rice-fortification technologies.However, only two are recommended because of evidence they deliver nutrients to consumers and because they are suitable where rice is washed and excess cooking water is discarded; they are extrusion and coating.  Colombia uses a unique technology called spraying.  



Objective 1:  Describe the 
Colombian experience with 
rice fortification to date



Rice is a suitable fortification vehicle

High availability

Widely consumed across country

Consolidated industry

Presenter
Presentation Notes
Rice is a suitable fortification vehicle as it has high availability, is widely consumed across the country and has a fairly consolidated rice industry.  --Manuscript:Per capita availability of wheat flour is slightly higher than rice (77 grams of rice per capita per day [g/c/d] versus 82 g/c/d of wheat flour [22]), but rice is more widely consumed in Colombia compared to wheat flour in some regions and subgroup populations [23]. In particular, rice is the main source of energy and protein for low-income groups [24]. The rice milling industry in Colombia is fairly consolidated. There are 66 millers in the country, two of them large, 15 mid-sized, and 49 small ones based on production volume. The top two millers, Arroz Roa and Diana, account for about 50% of domestic production and about 35% of the rice consumed in Colombia (factoring in imported and smuggled rice), essentially constituting a duopoly with strong market power [26]. The combined efforts of these two market leaders and a few mid-sized millers, such as Unión de Arroceros and Caribe, were enough to provide the country with at least 35% coverage of fortified rice as of 2015. 



Rice fortification timeline

2002
• Arroz Roa begins fortification:  spraying
• Unión de Arroceros begins fortification:  cold-extrusion
• Multi-sectoral discussions begin to introduce fortified rice in 

the country to improve public health

2003
• Due to a drop in sales and poor consumer response, Unión de 

Arroceros halts fortification of its brands

Presenter
Presentation Notes
This slide summarizes rice-fortification activities and milestones in Colombia.  In 2002, Arroz Roa begins fortifying rice using spraying technology and Unión de Arroceros begins fortifying rice using cold-extrusion technology.  Discussions begin with MoHSP, ICBF, local and national officials, inter-institutional committee, PATH, and rice millers to introduce fortified rice in the country to improve public health.In 2003, Due to a drop in sales and poor consumer response, Unión de Arroceros halts fortification of its brands. Extrusion is never again used by any Colombian miller.  



2011
• Government discussions to mandate rice fortification begin and stall 

again
• Florhuila begins fortification:  spraying

2012
• Imported rice kernels manufactured with hot-extrusion technology are 

considered by a leading miller but not adopted due to cost concerns

2013
• Diana and Caribe begin fortification:  spraying

2014
• Owing to competitive pressures, Unión de Arroceros begins fortification 

again:  spraying

2015
• ~35% of the country’s rice is voluntarily fortified using spraying

Presenter
Presentation Notes
From 2011 to 2015, two major activities occur:  government discussions to mandate rice fortification begin and stall again, and several millers begin fortifying using the spraying technology.  Consequently for 2015, an estimated 35% of the country’s rice is voluntarily fortified using the spraying technology.   



Themes that emerged
Motivations to begin rice fortification

Rice fortification technology unique to Colombia

Costs to fortify rice

Efforts to legislate mandatory fortification

Presenter
Presentation Notes
As interviews and information were reviewed, several themes related to rice fortification in Colombia emerged: motivations to begin rice fortification, rice-fortification technology unique to Colombia, costs to fortify rice, and efforts to legislate mandatory fortification.  I will describe each of these in the coming slides.  



Motivations to begin rice fortification

Early 2000s:  desire of Colombian rice millers to 
differentiate their products from those of their 

domestic competitors

http://www.betches.com/sites/default/files/article/list/images/1429583973_rice.jpg

Presenter
Presentation Notes
Efforts to fortify rice in the early 2000s were mainly driven by the desire of Colombian rice millers to differentiate their products from those of their domestic competitors



Unique rice-fortification technology 
used in Colombia:  spraying

• No published studies conducted by any 
institution (private, government, academic, or 
other) 

• Unknown:  nutrient content and stability of the 
fortified rice after it is rinsed and cooked 

• Unknown:  effectiveness of fortified rice in 
increasing micronutrient intake in consumers

Presenter
Presentation Notes
To our knowledge, the unique spraying technology used in Colombia has not been evaluated for its nutrient content and stability after washing and cooking, nor for its effectiveness in increasing micronutrient intake in consumers.  



Colombian fortification technology

Challenges to spraying technology

1 Fortification 
not 
homogeneous

2 Micronutrient 
losses during 
washing & 
cooking

3 Occasional 
formation of 
mold

Presenter
Presentation Notes
There are three main challenges to the unique spraying technology used in Colombia.  First, this method does not result in homogenously fortified rice. For this, new equipment would be required to appropriately disperse the rice during spraying, and millers are reluctant to invest further in rice fortification technology. Second, anecdotal reports note important micronutrient losses during rice washing and cooking.  And third, there is occasional formation of mold on fortified rice given high humidity during the fortification process. 



Colombian fortification technology

Challenges to introducing extrusion or coating 
technology

Mill experience with 
sales decline after 
introducing cold-

extruded fortified rice

Mill reluctance to invest 
capital & increased 
recurring costs for 

blending fortified kernels

Presenter
Presentation Notes
There are two main challenges to introducing proven rice-fortification technology in Colombia, namely extrusion or coating.  First, after introducing its cold-extruded fortified rice, Unión de Arroceros experienced a decline in sales that the mill’s owner attributed to consumer rejection of the new product.And, another mill explored the option of fortifying rice via imported (hot extruded or coated) fortified kernels. The miller was reluctant to invest in the capital and increased recurring costs to switch to blending fortified kernels, especially when a rival mill had had such a negative experience with cold-extruded kernels in the past. 



Cost of fortification

Technology Blend ratio

Increase in rice 
price due to 

fortification, per kg 
(%)

Incremental cost of extruded 
and coated fortification 

technologies compared to 
spraying

Hot 
extrusion 

1% 1.50% 6.6-fold

0.5% 0.75% 3.3-fold

Coating 
1% 1.13% 5.0-fold

0.5% 0.57% 2.5-fold

Spraying Not applicable 0.23%-0.26% --

Presenter
Presentation Notes
The theoretical cost of fortification with hot-extrusion and coating technology was calculated and compared to the cost of spraying technology.  In the first column we have the three technologies.  In the second column we have the blend ratio for hot extrusion and coating.  1% means that 1 fortified kernel is blended with 99 non-fortified kernels.  The blend ratio does not apply to spraying because all non-fortified kernels are sprayed with nutrients.  The third column calculates the increase in price due to fortification.  We can see that the incremental cost for spraying, at 0.23-0.26%, is less expensive than the incremental cost for hot-extrusion and coating.  The fourth column notes that the incremental cost of fortifying with hot-extrusion and coating is between 2.5 and 6.6-fold more expensive than fortifying with spraying.  --[The complete table, with its footnotes, is on the last slide of the presentation.]  



Cost of fortification

For extrusion or coating:  
capital cost to purchase 
blending equipment 

Small miller concerns:  
access to capital to 
purchase fortified kernels,  
further concentration of 
rice industry

Costs with introducing extrusion or coating 
technology

Presenter
Presentation Notes
There are two additional costs considerations that emerged from interviews.  These relate to the costs associated with introducing extrusion or coating technologies, which are the more proven rice-fortification technologies.  The first is the capital equipment costs to purchase equipment that will blend fortified kernels with non-fortified kernels.  This equipment costs approximately USD3500.  The second refers to small miller concerns.  Small millers argue that their access to capital is so low that they do not even have the ability to purchase fortified kernels. Moreover, these small millers are concerned that the current rice industry concentration may worsen if a few big rice mills invest in extrusion or coated technology to become the sole domestic providers of fortified kernels. --[This concentration can lead to….]PM: It is primarily a competitive threat to them. If fortified kernels take hold as a perceived superior technology, and they are unable to use kernels, their product becomes less competitive.RM:  Yes. If only big mills can fortify, small ones maybe out of business since they can not afford the extra cost. 



Efforts to legislate mandatory fortification

As of July 2015:  no mandatory rice fortification legislation in Colombia

Millers

Initially supported mandate, 
assuming it could stem influx 

of illegally imported rice

Changed position, claiming 
insufficient government 

capacity to control illegal rice 
trade across borders

Draft decrees and standards

Draft decrees lacked specific 
language to identify 

micronutrients, amounts, 
appropriate technologies

No standards developed: 
micronutrients and amounts 

used vary by brand, unproven 
technology used

Presenter
Presentation Notes
There is no mandatory rice fortification legislation in Colombia as of July 2015.  Millers reported that they initially supported mandatory rice fortification because they were under the assumption that a mandate could potentially stem the influx of illegally imported rice, since non-fortified rice would officially not be allowed. However, millers later changed their position, claiming insufficient capacity on the part of government agencies to control the illegal trade of rice across Colombia’s borders.Draft decrees lacked specific language to identify micronutrients, amounts, and ensure that appropriate technologies were used in the country. No standards for rice fortification were developed and as a result, the types and amounts of micronutrients voluntarily added to fortified rice vary according to the brand.  Further, unproven technology is being used to fortify rice.  To have an optimum public-health benefit, the nutrients and levels should be uniformly defined, taking into account the nutritional needs of the country, the amount of rice consumed, and the standards for wheat-flour fortification.  And, characteristics of proven technology should be noted, such as retention of nutrients after washing and cooking.  



Summary
• Colombian millers have over a decade of 

experience with the spraying technology
• ~35% of Colombia’s rice is voluntarily fortified 

with a spraying technology with unknown 
nutrient retention, stability & effectiveness

• Several factors keep millers from adopting 
proven rice fortification technology (extrusion, 
coating)

Presenter
Presentation Notes
In summary, Colombian millers have over a decade of experience with spraying technology to fortify rice.  For 2015, an estimated 35% of Colombia’s rice is voluntarily fortified with a spraying technology with unknown nutrient retention, stability & effectiveness.Several factors keep millers from adopting the proven rice-fortification technologies (extrusion and coating), such as costs, competition from contraband rice, and others.  



Objective 2:  Discuss rice-
fortification efforts in other 
countries

Presenter
Presentation Notes
Now, moving on to the second objective:  discussing rice-fortification efforts in other countries.



Comparison
Colombia Brazil Costa Rica

Legislation Voluntary Voluntary Mandatory
Public-sector
engagement

X No XXX

Private-sector led XXX XXX No
Coverage ~35% ~4% ~100%
Impact on public 
health

? ? XXX

Presenter
Presentation Notes
Here we compare the Colombia rice fortification experience with that of Brazil and Costa Rica.  Rice fortification is voluntary in Colombia and Brazil and mandatory in Costa Rica.  The public-sector was highly engaged in establishing the mandate in Costa Rica and was initially engaged in Colombia.  However in Brazil, the public sector never became engaged, despite efforts to do so.  In both Colombia and Brazil, rice fortification was private-sector led and purely a market-based approach.  Rice fortification coverage is highest in Costa Rica followed by Colombia and Brazil.  And we have some evidence of the health impact of rice fortification in Costa Rica, and little evidence of its impact or potential for impact in Colombia and Brazil.  



Summary
• Costa Rican experience suggests that mandatory 

fortification can attain universal coverage and 
public health impact

• Colombia and Brazil experiences suggest that 
private sector driven, voluntary fortification does 
not achieve high coverage and impact



Objective 3: Offer 
recommendations to 
Colombian policy-makers in 
rice fortification 



Recommendations 
Investigate spray technology for rinse resistance and nutrient 
retention during cooking

Develop standards for rice fortification

Consider a mandate with special consideration for small mills

Strengthen capacity for enforcing food and border regulations

Expand access to fortified rice by vulnerable populations through 
social safety nets

Presenter
Presentation Notes
Based on the research conducted and global experience with food fortification, we offer five recommendations:  investigate spray technology for rinse resistance and nutrient retention during cooking, develop standards for rice fortification, consider a mandate with special consideration for small mills, strengthen capacity for enforcing food and border regulations, and expand access to fortified rice by vulnerable populations through social safety nets.  I’ll describe each of these in turn.  



Investigate spraying technology for rinse 
resistance & nutrient retention during cooking

Assessment by government 
laboratory or reputable third-

party institution

If spraying technology is ineffective:  
substantially enhance it or replace it 

with extrusion or coating 

Presenter
Presentation Notes
First, the spraying technology should be assessed by a government laboratory or reputable third-party institution to provide documented information on nutrient retention after washing and cooking. If spraying technology is ineffective at delivering nutrients, it should either be substantially enhanced or replaced with extrusion or coating technology.



Develop standards for rice 
fortification

Currently, rice producers add types and 
amounts of micronutrients at will for 

marketing purposes

Setting standards will ensure that rice fortification 
is safe and beneficial to consumers

To establish rice standards, analysis of the estimated levels 
of micronutrients contributed by both fortified wheat flour 

and rice is necessary

Presenter
Presentation Notes
In current practice, producers are allowed to add types and amounts of micronutrients at will for marketing purposes.Setting standards in Colombia will ensure that rice is fortified in a manner that is safe and beneficial to consumers. Since wheat flour is already fortified, an analysis of the estimated levels of micronutrients contributed by both fortified wheat flour and rice is necessary to establish appropriate standards for fortifying rice.  



Consider a mandate with special 
consideration for small mills

If mandatory fortification is established, explore options to 
enhance small mills’ ability to fortify

Government should weigh the resources required to 
regulate and monitor implementation by mills, and small 

mills in particular

To reach populations that depend on rice from small mills 
it may be necessary to implement other public health 

strategies to improve micronutrient status

Presenter
Presentation Notes
If mandatory fortification is established, options can be explored to enhance small mills’ ability to fortify (e.g., collective purchasing of fortified kernels, contract purchasing of equipment and fortified kernels, or subsidies of various forms). The government should also weigh the resources required to regulate and monitor implementation by mills, and small mills in particular. Other public health strategies to improve micronutrient status may be necessary to reach populations that depend on rice from small mills (e.g. biofortification, supplementation). 



Strengthen capacity for enforcing 
food & border regulations

Improved enforcement and policies to deal with rice 
smuggling would improve the enabling environment for 
greater investment by local millers in rice fortification 

http://www.elcomercio.com/files/article_main//files/crop/uploads/2014/09/14/5415f1ec371be.r_1410753212203.0-0-694-385.jpg

Presenter
Presentation Notes
Improved enforcement and policies to deal with rice smuggling would improve the enabling environment for greater investment by local millers in rice fortification, including the adoption of proven fortification technologies. 



Expand access to fortified rice by vulnerable 
populations through social safety nets

Vulnerable populations in social safety net programs 
could benefit from consuming fortified rice

Large-volume purchases could give the national 
government added leverage in implementing 

fortification policies and standards

Social safety net programs can make fortified rice a 
requirement in their procurement

Presenter
Presentation Notes
Vulnerable populations in social safety net programs at municipal, departmental or national level could benefit from consuming fortified rice.  To achieve this, social safety net programs can make fortified rice a requirement in their procurement processes.  These large-volume purchases could give the national government added leverage in implementing fortification policies and standards.



Summary
• Public sector can strengthen the public health 

impact of rice fortification through several 
actions

https://www.tuseguro.com/co/images/images/Noticias/Tendencias201408ComoEsLaRegulacionParaMicrosegurosDeColombia.png

Presenter
Presentation Notes
In summary, the public sector can strengthen the public health impact of rice fortification through several actions.  We have noted five in this presentation.  



Main messages
1. Rice is a suitable food to fortify to increase 

micronutrient intakes in Colombia
2. ~35% of Colombia’s rice is voluntarily fortified with a 

spraying technology with unknown nutrient retention, 
stability & effectiveness

3. Several factors keep millers from adopting proven rice 
fortification technology

4. Costa Rican experience suggests that mandatory 
fortification can attain universal coverage and public 
health impact

5. Public sector can strengthen the public health impact 
of rice fortification through several actions

Presenter
Presentation Notes
These are the main messages I want to leave with you.  Due to high consumer intake and a consolidated industry, rice is a suitable food to fortify to increase micronutrient intakes in Colombia.  Approximately 35% of Colombia’s rice is voluntarily fortified with a spraying technology with unknown nutrient retention, stability & effectiveness.Several factors keep millers from adopting rice-fortification technology with demonstrated effectiveness.  We will discuss these factors.  The Costa Rican experience suggests that mandatory rice fortification can attain universal coverage and public health impact.  Finally, there are several actions the public sector can take to strengthen the public health impact of rice fortification in the country.  We will discuss these actions.  
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Presenter
Presentation Notes
The authors thank all interviewees for their time, participation, and insights. Special thanks to Alvaro Ruiz, who provided all the information related to the initial rice fortification process in Colombia, and who put us in contact with other key stakeholders.The field work was funded in whole by a generous grant from the Bill & Melinda Gates Foundation. The views expressed herein are solely those of the authors and do not necessarily reflect the views of the Foundation. 



For more information
• Food Fortification Initiative

• Becky Tsang:  becky.tsang@ffinetwork.org
• Peiman Milani, PATH, pmilani@path.org

http://www.colombia.travel/sites/default/files/180_0.jpg

mailto:becky.tsang@ffinetwork.org
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