Potential grant: Nutrition International, TA for fortification of rice in India

Date we received approval for deeper investigation: January 12, 2023
Estimated date of conditional approval, if we decide to recommend the grant: March-April 2023 

Case for the grant (in brief): We think Nutrition International’s technical support could increase the quality and coverage of fortified rice in India. 

We believe we will need to complete the following steps prior to conditionally recommending the grant.
· Gather answers to questions on Nutrition International’s proposed work (see below)
· If possible, discuss Nutrition International’s work with at least one local partner and past funders (see below)
· Make updates to our cost-effectiveness analysis (see below)

You’re welcome to share answers in writing or on a call. If the latter, let us know and we’ll share a link to schedule a conversation. If the former, please feel free to make a copy and edit this document directly to respond to each question. We've found that answering in line in a different color font has worked well in the past. That said, if you would prefer to provide your answers outside of this document, we're happy to accept them in the format that works best for you.


	Questions for Nutrition International on proposed work
	NI’s Answers

	Detailed budget and grant activities
	

	Can you please share a detailed budget?
	NI is proposing an ambitious approach to ensure the scaling of rice fortification in at least two target states within 3-5 years. However, to validate the work, ensure its sustainability and generate evidence through a rigorous effectiveness-implementation hybrid design study, NI would prefer consideration of a 5-year grant period.

Our estimates at this stage indicate that the total project cost to undertake the proposed program described below (National level policy support, state-level implementation support in West Bengal and Meghalaya, and evidence generation for rice fortification) would be between $6-9 Million USD, depending on the project’s duration. This estimate includes assumptions on design scenarios and research partners for the proposed effectiveness-implementation hybrid study, which would cost between $1-2M USD (included in the total). 

Beyond this program, we have identified additional states in India where Nutrition International could support rice fortification. We estimate that meeting existing funding gaps in three states (Madhya Pradesh, Gujarat and Telangana) would cost $650k; and that extending support to additional states without a current partner (Himachal Pradesh, Mizoram and Tripura) would carry an additional budget of around $1M per state.

We are currently finalizing our budget assumptions, and we will provide a detailed budget by 24th February 2023. 

	What activities would be pursued with the grant?
	NI proposes to implement a 3-5 year grant to support the scale-up of rice fortification in India at both national and the state-level, with a primary outcome of improved quality of diets for vulnerable women, children and their families reached through the social safety net programs (SSNPs) in the target states. The proposed program will improve the nutritional status of beneficiaries reached by the SSNPs through scaled and sustained production, supply and availability of adequately and uniformly fortified rice. 

The project would pursue two parallel tracks: 

A. Program implementation to scale and sustain rice fortification at national level and in selected states

The outcome of this track is an increased availability of adequately and uniformly fortified rice under SSNPs. Activities include:
· Technical assistance and training provided to national and state governments on procurement and distribution of fortified rice through SSNPs, specifically to develop/refine conducive policies, strengthen procurement, and bolster routine monitoring and periodic reviews. 
a. At national-level, NI proposes to partner with government departments including Food Safety & Standards Authority of India (FSSAI), Department of Food and Public Distribution (DFPD), Bureau of India Standards (BIS) and Food Corporation of India (FCI), development partners, media, and communities to create an enabling environment for rice fortification, addressing myths and misconceptions that limit the expansion of inclusion of fortified rice in SSNPs. This work will include facilitating meetings and workshops with government and development partners involved with rice fortification to conduct trainings and support awareness raising campaigns. This may involve conducting national and international cross-learning visits. 
b. At the state-level, NI proposes to introduce and scale inclusion of fortified rice in the SSNPs from pilot districts to the entire state. This support will include supply chain mapping, capacity strengthening through training and supervision, and monitoring and evaluation of the program in line with national standards, operating procedures, and quality assurance/ quality control guidelines. In addition to strengthening the capacity of government officials to manage, plan for and monitor the fortification system in line with established best practices, NI proposes to support the establishment of Technical Support Units in targeted states to oversee, monitor and lead the program.
· Technical assistance and training provided to industry partners. NI will build the capacity of the millers and premix suppliers for adoption of best production practices and quality assurance norms for production of adequately and uniformly fortified rice, including establishing upfront capacity and continuing supply with quality. Also, in collaboration with BIS/FCI departments, NI will build the capacity of manufacturers of blenders/extruders regarding recommended standards of the equipment and monitor designs available to ensure that more fortified rice kernel (FRK) producers are able to meet quality standards. To support the governments in ensuring the quality of fortified rice, NI will map out supply chain challenges related to shelf-life of the FRKs and fortified rice and with local academic institutions undertake analysis of the shelf-life of the product being distributed through the SSNPs. 
· Technical assistance and training provided to national and state governments and other regulatory enforcement stakeholders (augment testing facilities and train laboratory technicians) to improve regulatory monitoring for improved compliance to the fortification standards. NI proposes to support GoI in its efforts to establish and implement a quality assurance and quality control mechanism. This work will leverage existing activities being implemented that is providing technical inputs for the development of standards and operating procedures. With clarified standards and procedures, NI proposes to establish a monitoring and evaluation system for quality assurance/ control, while capturing programmatic learning to facilitate periodic process evaluation and systems for continued improvement of the program. Through collaboration with national institutes, this learning will be used to provide on-going technical support for scaling of rice fortification within the SSNPs in all states as envisioned and mandated by the Honorable PM Modi.
· Communication materials on the benefits of consuming fortified rice provided to stakeholders and address myths and misconceptions on consumption of fortified rice. As the rice fortification program is scaled up at the state level, NI will develop and roll out, NI will roll out the national community engagement plans to the targeted states to address consumer awareness and misconceptions regarding consumption of fortified rice.

B. Evidence generation to inform improvements in rice fortification policies/ guidance, plans and programs

The outcome of this track is an enhanced evidence base informing improvements in rice fortification guidance, plans and program designs, eventually leading to increased impact of fortified rice available through SSNPs. Activities include:
· Effectiveness-implementation hybrid design study conducted in West Bengal to assess the impact of fortification of multiple foods and of rice fortification in a program setting. See description in a separate answer below.
· Studies to develop an SOP to produce quality fortified rice and fortified rice kernels. This may include a number of interdependent studies and assessments, such as: assessing capacity and blending efficiency of existing blenders to improve and optimize the production of fortified rice; assessing different size specification of the fortified rice kernels to ensure optimal blending to ensure adherence to quality standards; and assessments conducted to improve quality assurance and quality control of fortified rice, including exploration of digital technology solutions. 
· Costing analysis and benefit-cost analysis conducted to estimate the investments required to ensure sustained government priority for rice fortification program. This would involve a public health analysis to estimate the potential public health need and impact of scaling rice fortification; a costing analysis conducted to estimate financial investments (upfront and recurring) required to procure and distribute adequately fortified rice through SSNPs; and a cost-effectiveness and benefit-cost analysis for investment case development and dissemination with the relevant stakeholders.

We propose this grant to target at least two states: West Bengal and Meghalaya. In addition, we have identified the following states in India where there either exist funding gaps, or where no partner is currently supporting the state’s rice fortification program:

	States currently without a partner
	States currently supported by NI with funding gaps 

	West Bengal
	Madya Pradesh

	Meghalaya
	Gujarat

	Himachal Pradesh
	Telangana

	Mizoram
	

	Tripura
	





	Long-term plans
	

	Will Nutrition International provide ongoing support after 5 years, or do you plan to transition activities to the government after 5 years? If the latter, how confident can we be that the government will successfully continue activities after the transition? 
	Through this grant, Nutrition International will support the Government of India’s existing major SSNPs – Public Distribution System (PDS), Integrated Child Development Services (ICDS), and PM Poshan (Mid-Day Meal) programs. These are government-led and -owned programs. Our approach will be to invest in the systems strengthening and not in creating a parallel system. One of the project’s key strategies of sustainability is creating and capacitating a state Technical Support Unit (TSU) in each of the state, hosted in a local research/academic institution.      

Within the first five years of a grant, NI will extend technical assistance to national and state governments and rice fortification industry across five major domains: a) procurement and distribution; b) capacity building; c) quality assurance/ quality control; d) communication and awareness raising; and e) monitoring and evaluation. The SOPs developed and studies on cost benefit analysis and cost effectiveness would help key stakeholders in initiating and sustaining the program across the country. Through our experience with USI and LSFF programs in Madhya Pradesh and Gujarat states, NI has developed technical expertise in all these five domain areas. A similar model of technical assistance, improving upon learnings from implementing past and current programs, would be replicated in the selected program states.  

Looking beyond the first five years, ongoing support may still be required to ensure rice fortification programs are sustained, implemented through state PMUs with adequate capabilities, tools, and political will. NI would transition its activities to focus on ensuring that rice fortification has become a part of the established government systems through advocating for an annual and regular resource allocation for procurement and distribution of fortified rice under SSNPs. Further, focus will also be shifted towards validation of government data and strengthening regulatory capacity to independently monitor the quality of fortified rice and critical aspects of the program, and to take necessary corrective actions. 

With evidence and learnings obtained from the implementation of the program, NI can support the state governments of the target states to share their experiences, learnings and project tools with central and other state governments to adopt and replicate, leading to improvements in additional geographies.

	Impact of program
	

	How much rice do you expect would be fortified, each year, with Nutrition International’s support? 
	Each state is assigned an allocation of fortified rice per year[footnoteRef:2], as determined by the central government using number of beneficiaries as reference point. Assuming there is no change to policy or the allocation, these numbers will remain the same for the coming years:  [2:  Food Corporation of India, “STATEMENT SHOWING ALLOTMENT AND OFFTAKE UNDER VARIOUS SCHEMES DURING 2022-23 (Offtake up to September 2022)”, drafted 10th October 2022.] 


	State
	West Bengal
	Meghalaya

	Million Metric Tons (MMT) of fortified rice allotted for procurement and distribution
	4.62 MMT 
	0.22 MMT 

	Total population (projected for 2022)
	100.8 million
	3.7 million

	# people who receive rice through SSNPs[footnoteRef:3] [3:  National Food Security Portal, Department of Food and Public Distribution, https://www.nfsa.gov.in/] 

	Total 90 million*
(National PDS - 60 million; State PDS - 30 million; ICDS - 4.7 million; PM Poshan - 11.2 million)
	Total:  2 million* (National PDS - 2 million; ICDS ~300K; PM Poshan ~500K)


* Only counting PDS beneficiaries as the beneficiaries under the other two SSNPs are already being covered under PDS.

Accordingly, the proposed program aims to improve the nutritional status of 92 million people, through scaled and sustained production, supply and availability of adequately and uniformly fortified rice. 

	How much rice do you expect would be fortified, each year, without Nutrition International’s support? Please share calculations and any evidence you are able to provide in support of your estimates
	Without Nutrition International’s support, we expect that the same quantity of rice will be fortified and distributed through SSNPs in these two states. Regardless of NI’s intervention, the central government has allocated a specific quantity (Million Metric Tons) of fortified rice that is expected to be produced by the industry and distributed by the state governments under SSNPs. However, to meet this quantity by the April 2023 timeline, we expect that the adequacy and uniformity of rice fortification will vary significantly across all states – and even within each state—impacting the quantity of micronutrients delivered through the fortified staple.  

NI’s additionality will be to deliver improvements across the entire rice fortification program, supporting quality assurance and quality control of fortified rice produced and distributed through SSNPs; and improvements in systems that guide and enforce this quality (adherence to standards) throughout the supply chain in the selected program states.

	Our understanding is that it is challenging to achieve rice fortification at scale. What are the most likely ways rice fortification could fail?
	Globally, the major barriers identified to effectively scale up of rice fortification, are: a) a very high initial investment required to set up a high-quality FRKs industry; b) capacity building of rice industry stakeholders to efficiently blend FRKs in regular rice to produce adequately and uniformly fortified rice; and c) implementation of an effective regulatory enforcement and monitoring system. In half of the countries where mandatory rice fortification legislation exists, it has been found to be difficult to generate the necessary political will, manpower and resources to effectively enforce the mandate.

In India, the central government has mandated that all rice being distributed under SSNPs must be fortified by April 2023. This is an ambitious target, and the enormous scale and pace of this initiative carries implications on the quality of the program. In addition, while the central government is currently bearing the incremental cost for initial investments in fortified rice until the intervention is scaled up; it is not clear whether from April 2023 onwards, the central government will continue to subsidize the cost of fortification or renegotiate an arrangement with the state governments.

To support the scale-up of the program, the Government of India has developed policies, standards, and guidelines for stakeholders. However, there remain multiple challenges in the operationalization of these guidelines to support production and effective state-level procurement and distribution of high-quality fortified rice in a sustainable manner.

A few of the major challenges to effectively scale up rice fortification includes: 
· Regulatory monitoring and QA/QC: At state-level there are current gaps in the capacity of laboratory infrastructure and personnel to test the FRKs and fortified rice to ensure quality meets national standards. These gaps further limit the ability of governments to monitor the overall program.
· Standardised guidelines: While there are national standards and guidelines for rice fortification, many of these guidelines, especially for FRKs, fortified rice blending, and its packaging, storage and testing are either not standardised at state-level or are not consistently implemented. With non-standardized guidelines the overall quality of the FRKs and fortified rice is affected, and monitoring of the overall program is limited.
· Quality of fortified rice and FRKs: The sudden spurt in the demand for fortified rice has resulted in an uncontrolled exponential increase in the production of FRKs. The current mechanism of regulating FRK manufacturing and the capacity of these business operators to meet national standards is limited. This limited capacity results in mixed quality FRKs that are broken, misshapen, floating, or off-colour, resulting in sub-optimal fortified rice being produced. Capacitating the FRK producers to improve the quality of their processes and product will lead to production of high-quality FRKs, eventually improving the quality of fortified rice, and supporting increased uptake and consumption of fortified rice by the SSNP participants/families.
· Consumer awareness: With the scale of India, it is difficult to reach every beneficiary with messaging that explains the benefits of fortified rice, which has further been exacerbated by the quality challenges noted above. This has enabled the persistence of myths and incorrect messaging about the benefits or harm of fortified rice.
· Programmatic monitoring: As the frameworks were quickly developed and implemented to support scaling up of the program nationally, overall programmatic monitoring and data use for decision-making and strengthening of the overall program have been limited.
· Evidence to assess nutritional impact: Studies conducted under controlled settings have shown that consumption of rice fortified with iron and other micronutrients can result in a reduction in the prevalence of anaemia in populations. Nevertheless, to date there exists limited information globally, regarding the impact rice fortification has under real life conditions, and none in India. Furthermore, a rice fortification program in India should be implemented within the context of existing, parallel fortification programs that achieve an “optimal mix”, collectively and cost-effectively increasing the intake of micronutrients. Thus, evidence needs to be generated in program settings on the impact of rice fortification in states where other fortification programs (e.g. double fortified salt with iron) currently exist.

	Impact evaluation study
	

	Could you provide more detail about the impact evaluation study you’d like to conduct (e.g. design, sample size and selection, primary outcomes)? 
	Studies conducted under controlled settings have shown that consumption of rice fortified with iron and other micronutrients can result in a reduction in the prevalence of anaemia in populations. Nevertheless, to date there is less information globally, and none in India, regarding the impact rice fortification under real life conditions/ program settings. 

Furthermore, a rice fortification program in India should be implemented within the context of ongoing fortification programs to achieve an optimal mix of interventions that are collectively and cost-effectively increasing the intake of micronutrients. Thus, evidence needs to be generated on the impact of rice fortification in states where other fortified products are currently being delivered through SSNPs, such as double fortified salt with iodine and iron (DFS), to assess the impact of delivery of micronutrients through multiple fortified foods within the same population groups.

NI proposes to conduct an effectiveness and implementation research study in West Bengal State in India. This study will help to assess three objectives:
1. The effectiveness of a rice fortification program to reduce anemia and improve iron status in women of reproductive age (WRA). 
2. The effectiveness of the delivery of micronutrients through fortification of multiple foods (i.e., rice plus DFS) on reducing anemia and improvising iron status in WRA, as well as its safety. 
3. Identify the best practices related to scaling up of rice fortification in the state, including how best to improve processes.

The GoI has mandated that all states are to supply fortified rice through SSNPs starting April 2023, but it is yet to be known if all states will have the capacity to scale up rice fortification to all districts at the same time or whether this will imply a staggered approach. This will likely depend on the availability of funding, availability of fortified kernels, degree of preparedness of the system to distribute fortified rice, among other variables:
· West Bengal is one of the states where the provision of fortified rice in SSNPs is currently not at scale. This presents the opportunity to design a study to assess the effectiveness of a rice fortification program by comparing the effect of the provision of fortified rice via SSNPs in women of reproductive age who reside in intervention districts to those who live in control districts.    
· West Bengal is a state where DFS is currently not provided through SSNPs. We believe that the study would be able to introduce DFS in selected states to assess what is the impact and safety of delivery of multiple fortified foods on iron status and anemia in women of reproductive age. 
· However, alternative states may be considered potential candidates for the study should any of the above assumptions change by the time of grant receipt and program implementation.

Therefore, NI proposes to design a “multi-component” study, where some components can be tested alone, but where components can also be combined within the overall design; thus, allowing for flexibility to design a study based on the landscape.

The multi-component study would include:
1) Effectiveness study to assess the effect of rice fortification on improving iron status and reducing anemia in WRA (Objective 1).
2) Effectiveness study to assess the effect of the delivery of micronutrients through fortification of multiple foods (i.e., rice plus DFS) on improving iron status and reducing anemia in WRA, as well as its safety (Objective 2).
3) Implementation research to identify the best practices related to scaling up of rice fortification via SSNPs in the state, including how best to improve processes (Objective 3).

Below are three different likely scenarios under which the objectives can be tested. 

Scenario 1:
In this scenario, the landscape is one where there are districts where rice fortification is not in place and where it is possible to introduce DFS. All three components of the overall multi-components study would be assessed under this scenario.

A three-arm effectiveness study would be designed:
1. Intervention arm 1: Fortified rice
2. Intervention arm 2: Fortified rice + DFS
3. Control arm

To assess the impact of rice fortification (Objective 1) and better assess the effect and safety of the delivery of micronutrients through fortification of multiple foods (Objective 2), a pre-post evaluation will be conducted to:
1. Compare geographies where SSNPs provide fortified rice alone versus control geographies. This will allow us to answer Objective 1.
2. Compare geographies where SSNPs provide fortified rice plus DFS versus those that provide fortified rice alone versus control geographies. This will allow us to answer Objective 2. 

Baseline and endline assessments will be conducted in a total of approximately 18,000 WRA (6000 per arm) to measure haemoglobin concentrations in all women, serum ferritin and c-reactive protein (CRP) concentrations in a subset of these women, and to estimate intake of iron from the diet in a subset of women. Differences in the change in haemoglobin and ferritin concentrations (between baseline and endline), adjusted by inflammation, in geographies that receive fortified rice versus control geographies will provide information on the impact of rice fortification on anaemia and iron deficiency anaemia (Objective 1). 

Differences in the change in haemoglobin and in the change of serum ferritin concentrations adjusted by inflammation, between baseline and endline in geographies that receive fortified rice plus DFS versus those who receive both fortified rice alone and control geographies will allow us to assess the effect of the delivery of micronutrients through fortification of multiple foods (i.e., rice plus DFS) on anaemia, iron deficiency anaemia, and iron status. In addition, ferritin concentrations at endline in the two intervention geographies will provide information as to whether the provision of DFS and iron-fortified rice together result in elevated ferritin levels in some individuals  (Objective 2). 

The estimation of the intake of iron from diet, including that coming from fortified foods, will allow us to determine if there are changes in iron intake from baseline to endline as so to understand if any observed changes in the prevalence of anaemia and iron deficiency anaemia can be attributed to the program.

If the program is being implemented in phases, a phase-in design would be adopted, where the clusters will be phased into treatment over a period; groups that are scheduled to receive treatment later act as the comparison groups in earlier rounds. This will allow us to test the effectiveness at different levels of intervention maturity.

In parallel to the effectiveness study, an implementation research study would be conducted to understand the implementation modalities, bottlenecks, barriers, and facilitators, and to assess the acceptability, uptake, consumption of fortified rice (Objective 3). The implementation research will include a process evaluation and a process documentation to understand the fidelity of the implementation and come up with an implementation manual, that could disseminate process of large-scale implementation of the program for other aspiring geographies, which plan to implement this program in future.

We will utilize the RE-AIM framework for process evaluation, which has five areas of focus: Reach, Effectiveness, Adoption, Implementation, and Maintenance. The implementation research outcomes to be assessed will be acceptability, perception, adoption, appropriateness, feasibility, fidelity, implementation cost, coverage, and sustainability of the rice fortification program.

If the program is being implemented in phases, a phase-in design would also be adopted for the implementation research study; groups that are scheduled to receive treatment later act as the comparison groups in earlier rounds.

Scenario 2:
In this scenario the landscape is one where there are districts where rice fortification is not in place and where would not be possible to introduce DFS.  A two-arm study will be designed to assess the effect of fortified rice in reducing anemia. Thus, there will be one group receiving fortified rice (Arm 1); and another group receiving no intervention (Arm 2). 

The design will allow us to: 
1) Assess the effect of rice fortification (Objective 1) on anemia reduction by comparing between Arm 1 and Arm 2. 
2) Understand the process to improve implementation within Arm 1 in terms of production, distribution, consumption, and any other relevant aspect that may affect improvement of implementation (Objective 3)

Baseline and endline assessments will be conducted in a total of approximately 18,000 WRA (6000 per arm) to measure haemoglobin concentrations in all women, serum ferritin and c-reactive protein (CRP) concentrations in a subset of these women, and to estimate intake of iron from the diet in a subset of women. Differences in the change in haemoglobin and ferritin concentrations (between baseline and endline), adjusted by inflammation, in geographies that receive fortified rice versus control geographies will provide information on the impact of rice fortification on anaemia and iron deficiency anaemia (Objective 1). 

The estimation of the intake of iron from diet, including that coming from fortified foods, will allow us to determine if there are changes in iron intake from baseline to endline as so to understand if any observed changes in the prevalence of anaemia and iron deficiency anaemia can be attributed to the program.

If the program is being implemented in phases, a phase-in design would be adopted, where the clusters will be phased into treatment over a period; groups that are scheduled to receive treatment later act as the comparison groups in earlier rounds.

In parallel to the effectiveness study, an implementation research study would be conducted to understand the implementation modalities, bottlenecks, barriers and facilitators, and to assess the acceptability, uptake, consumption of fortified rice (Objective 3). The implementation research will include a process evaluation and a process documentation to understand the fidelity of the implementation and come up with an implementation manual, that could disseminate process of large-scale implementation of the program for other aspiring geographies, which plan to implement this program in future.

We will utilize the RE-AIM framework for process evaluation, which has five areas of focus: Reach, Effectiveness, Adoption, Implementation, and Maintenance. The implementation research outcomes to be assessed will be acceptability, perception, adoption, appropriateness, feasibility, fidelity, implementation cost, coverage, and sustainability of the rice fortification program.

If the program is being implemented in phases, a phase-in design would also be adopted for the implementation research study; groups that are scheduled to receive treatment later act as the comparison groups in earlier rounds. This will allow us to test the effectiveness at different levels of intervention maturity.

Scenario 3:
In this scenario, the landscape is one where all districts are scaling up the program at the same time and thus there are no districts that could be used as a control group and a scenario where it would not be possible to introduce DFS.  Under this scenario, we would not be able to assess the effectiveness of rice fortification (objective 1) or the effectiveness of the delivery of micronutrients through fortification of multiple foods (i.e., rice plus DFS) on reducing anemia in WRA, as well as its safety (Objective 2) and thus, we would conduct the implementation research study to identify the best practices related to scaling up of rice fortification via SSNPs in the state, including how best to improve processes (Objective 3) using the same design as described previously.

	Do you expect the study might inform fortification policy going forward? If so, how?
	Currently, there is lack of evidence that determines the effectiveness of fortified rice on anemia and iron levels. However, the Government of India is strongly promoting scale up of rice fortification across the country within 2023. In addition, there are a few states that are distributing both fortified rice and DFS to the registered SSNP beneficiaries.
Both the staples are fortified with iron, although at varying levels. Through the proposed effectiveness study, NI will generate evidence to better understand the impact of consumption of multiple fortified foods, including fortified rice, and help to advance arguments in favor of resourcing the program adequately and ensuring high investments in its quality.

	M&E and other studies
	

	Beyond the impact evaluation study, what M&E data does Nutrition International plan to collect to track fortification coverage? 
	NI will monitor key data related to the highest level KPIs of this program related to coverage. This includes total quantity of fortified rice produced and distributed through the SSNPs, the fortification levels of micronutrients in rice, and compliance within industry. Most of this data is available through government databases and platforms and will not require parallel monitoring and data collection.  

	Could you provide additional details on the other studies Nutrition International is interested in pursuing (e.g. on the shelf life of fortified rice)?
	NI proposes a variety of studies that respond to specific operational challenges identified:
Develop SoPs through assessments and efficiency trials conducted to improve and optimize the production of fortified rice and FRK. These may include:
· Assessment of extruder and blending infrastructure existing among industry in the state.
· Blending efficiency trials to validate the efficiency of existing blending machines for fortified rice (which vary from unit to unit).
· Document industry best practices in production of FRK and fortified rice, including technological devices, uses, etc. 
· Utilizing new evidence, develop SOPs to ensure that FRK and fortified rice are produced following national standards. 
Assessments conducted to improve quality assurance and quality control of fortified rice. 
· Assessment of state food laboratories and QA/QC protocols to identify key gaps (laboratory gaps). 
· Assessment of QA/QC and technology needs for government, and develop appropriate digital solutions with prominent academic and research institutes.
· Develop SOPs for QA/QC of FRK and fortified rice to be implemented by millers/premix suppliers in their production facilities.
Costing analysis and benefit-cost analysis conducted for rice fortification. NI proposes to, together with a local research partner, conduct an evaluation of cost-effectiveness and return on investment generated (benefit-cost) of the intervention and delivery mechanism. This economic and health analysis will examine both the costs and health outcomes of rice fortification in comparison to the status quo in each targeted state by estimating how much it costs to gain a unit of health outcome as lives saved/DALY averted, as well as the number of dollars in long-term economic gains as returns for each dollar invested.

	Additional details on fortification
	

	What iron fortification compound will be used in rice fortification? Would the premix include other micronutrients, and if so, which ones? 
	As per the Government of India’s food fortification standards, rice is to be fortified with iron, folic acid (vitamin B9) and vitamin B12 (Cyanacobalamine or Hydroxycobalamine). In addition, there are a few micronutrients that could also be added to rice optionally. These include zinc, vitamin A, vitamin B1 (Thiamine), vitamin B2 (Riboflavin), vitamin B3 (Niacin) and vitamin B6 (Pyridoxine).

Both Ferric Pyrophosphate and Sodium Iron (III) Ethylene diamine tetra Acetate Trihydrate (Sodium feredetate - NaFeEDTA) are the approved iron compounds for fortifying rice in the standards. However, given ferric pyrophosphate (FePP) does not cause any organoleptic changes when added to rice and its comparatively cheaper than EDTA, it is being mainly used in India and globally to fortify rice.

	What is the final target concentration of iron in the rice consumed by beneficiaries?
	Under Public Distribution System (PDS), the largest social safety net program in India, all registered beneficiaries are entitled to receive 5 Kg of rice per family member as a monthly allotment, which translates to daily per capita consumption of 166.7 gm of (fortified) rice during the month. The GoI recommends that rice be fortified with between 28 and 42.5 mg of iron per kg of rice with ferric pyrophosphate as source of iron. 

At this consumption level and with the existing range of iron level in the GoI’s rice fortification standards, both women of reproductive age (WRA) (15 to 49 years old) and adult men will receive between 4.7 to 7.1 mg of iron per day.

	Our understanding is that Nutrition International will use "hard extruded" fortified rice kernels. Is "hard extrusion" another name for hot extrusion?
	We are only aware of “warm extrusion” and “hot extrusion” methods to produce fortified rice kernels. In India, hot extruded kernels are produced.

	Additional questions
	

	Would you be interested in supporting rice fortification in other states and if so, which ones and what do you expect the rough budget for each to be?
	As the Government of India has newly mandated the inclusion of fortified rice in all SSNPs by 2024, a number of states will begin their fortification programs but are yet to identify a technical support partner. In addition, there exist some states that are currently supported by a partner but where resources are not sufficient to ensure the adequacy of fortified rice at scale. 

Nutrition International is interested to support rice fortification in each of these states, to address gaps or needs that have been identified by the state or by partners. We have identified the following additional states in India where there exist funding gaps:

	States currently without a partner
	States currently supported by NI, but with existing funding gaps 

	West Bengal
	Madya Pradesh

	Meghalaya
	Gujarat

	Himachal Pradesh
	Telangana

	Mizoram
	

	Tripura
	



In Madhya Pradesh, Gujarat, and Telangana, we estimate that meeting existing funding gaps will cost $650k. In states without an existing partner, we estimate that extending support to these states would carry an additional budget of around $1M per state. 

We are currently finalizing our budget assumptions, and we will provide a detailed budget by 24th February 2023.

	If we don’t fund this program, do you think other funders might fund Nutrition International to run it instead? If so, which funders? If not, why not? Would other implementers step in, if Nutrition International didn't have funding to implement the program?
	Nutrition International’s large scale food fortification program in India has been largely funded by Global Affairs Canada (GAC) over the last 20 years, which includes support for universal salt iodization, fortified wheat flour, fortified rice and double fortified salt. Nutrition International’s current six-year Institutional Support Grant from GAC will end in March 2025. While we expect to negotiate a renewal of this grant for another 6-year period, we cannot speculate on whether a larger funding portfolio is possible to allow for coverage of additional states or new research.

Since 2020, NI has also received funding in support of rice fortification from Bill and Melinda Gates Foundation (BMGF). The existing grant ended on 31 January of this year, and we are currently in negotiations with BMGF on a second phase to this grant (expected start date in April/May 2023). Although NI has received funding for rice fortification in our past grant, we expect a reduced allocation towards rice fortification in phase 2 of the project. BMGF considers NI to be a leader in double fortified salt (DFS) programming, and although BMGF will continue to support rice fortification in the three existing states in the next phase of the grant, the new phase of the project will mainly focus on introducing and scaling up DFS in new and existing states, respectively. 

The state government of both West Bengal and Meghalaya are keen to have the support of a partner, and NI has already received an invitation from West Bengal to support its rice fortification program beginning this year. If NI were not to secure this funding to support the rice fortification program in these two states, other partners would likely be invited to step in. However, it is not clear whether other partners will have secured additional resources to provide this support.




[bookmark: jcytkxtvwoup]Discuss Nutrition International’s work with at least one local partner and past funders
If possible, we’d like to talk to local stakeholders you have worked with in India. The aim is to get a better understanding of the local context and to hear the perspectives of local partners on the value of Nutrition International’s activities we might support. Could you share a list of people we could reach out to and their contact details?

	Partner
	Type
	Name
	Contact Details

	Food Safety & Standards Authority of India (FSSAI)
	Government Agency
	Joshita Lamba, Deputy Lead, Fortification

	+91-9910359057

	Civil Supplies Department, NFSA, Telangana
	Government Official
	Padmaja, Deputy Commissioner
	+91-9398334735

	Telangana Civil Supplies Corporation
	Government Official
	Rajio Reddy, General Manager, Procurement
	+91-9949902084

	Madhya Pradesh State Civil Supplies Corporation Limited (MPSCSCL)
	Government Official
	Tarun Pithode, Managing Director
	+91-9981887416

	Madhya Pradesh Voluntary Health Association (MPVHA)
	Local Implementing Partner
	Mukesh Kumar Sinha, Executive Director 
	+91-97520 22520

	Madhya Pradesh State Food and Civil Supplies & Consumer Protection Department
	Government Official
	Faiz Ahmed Kidwai, ex-Principal Secretary
	+91-91113 33200




If possible, we would also find it helpful to talk to previous Nutrition International funders, and especially BMGF staff working on iron fortification in India. Would it be possible to put us in touch?

	Funder
	Name

	BMGF India
	Ruchika Chugh Sachdeva, Program Officer

	BMGF India
	Dr. Rajan Sankar, Advisor

	BMGF HQ
	Andreas Bluethner, former Nutrition Director

	(former) BMGF, now Power of Nutrition
	Alok Ranjan, former Program Officer

	(former) BMGF, now PATH
	Dipika Matthias, former Program Officer




[bookmark: ry20m8ukc50f]Cost-effectiveness model updates
As part of this investigation, we also plan to conduct additional work on our model estimating the cost-effectiveness of iron fortification of rice, including getting a better understanding of the effectiveness of rice fortification. We will make these updates via independent research, and there's no action required on your end at this time. However, we wanted to let you know that these updates will also be an important component of our grant investigation. 
