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RICE Flagship project 2: 
Upgrading rice value chains

Rationale and scope

The food security debate has often focused 
on farm output, while ignoring broader 
developments in the food system. The 
main focus has been on own-demand for 
food among rural populations, while urban 
food economy came to dominate national 
food economies (Reardon et al 2014). Food 
security in urbanized economies needs 
well-functioning food value chains that link 
production in rural areas and hinterlands 
to consumption in big, urban consumption 
zones. A sustainable food value chain is 
defined as “the full range of farms and firms 
and their successive coordinated value-
adding activities that produce particular raw 
agricultural materials and transform them 
into particular food products that are sold to 
final consumers and disposed of after use, in 
a manner that is profitable throughout, has 
broad-based benefits for society, and does 
not permanently deplete natural resources” 
(FAO 2014, p 6). The implication is that food 
value chains must be sustainable, not only 
from an economic point of view, but also 
from a social and environmental perspective.
 International food markets increasingly 
pay attention to the way food is produced, 
such as inclusiveness (e.g., fair trade) and 
environmental footprint (e.g., organic, 
carbon neutral). Increasingly stringent 
production standards may challenge 
traditional food value chains at first, but they 
provide economic opportunities for poor 
farmers to capture value and tap into high-
quality markets. Gender equity and inclusion 
of youth are crucial components of long-
term social sustainability; food value chains 
provide more entry points for gender and 
youth-inclusive development than farming 

can offer. Food production is extremely 
vulnerable to climate change, but efficient, 
inclusive, and environment-friendly food 
value chains can minimize this vulnerability 
and increase resilience (Biggs et al 2015). 
Women play an important role in rice value 
chains as they significantly contribute to 
rice farming, processing, and marketing. 
However, they still face many barriers and 
inequality in access to and control over 
resources such as land, capital, and credit 
as well as access to agricultural inputs, 
improved technologies, and marketing 
services. Youth unemployment has recently 
emerged as a crisis in agriculture-based 
economies of low-income countries; the 
creation of job opportunities for young 
people in agriculture is important to reduce 
poverty and unemployment. 
 Rice value chains are rapidly changing 
in many parts of the world. Future rice value 
chains will be the result of ongoing profound 
transformations, which are well advanced 
in Latin America, rapidly occurring in Asia, 
and now emerging in Africa (Demont 2013, 
Reardon et al 2014). The drivers for the 
current transformative changes of rice value 
chains are two-fold (Reardon and Timmer 
2014). First, rapid urbanization is occurring 
in Asia. Future rice value chains will attempt 
to tap into growing market opportunities by 
tailoring their products to the increasingly 
demanding taste of urban consumers, 
who spend more on food per person than 
rural consumers, although food represents 
a lower share in their total expenditures. 
Second, urbanization leads to increasing 
incomes and triggers changes in life style 
that increase the opportunity cost of cooking 
time. Increasing income increases the desire 
for a diverse diet (Bennett 1954), leading to 
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higher amounts and shares of (1) nongrains 
(meat, fish, dairy, fruit, and vegetables) and 
animal-feed grains, (2) processed products, 
and (3) prepared foods bought away from 
home (Reardon et al 2014, Tschirley et al 
2015). Although rice consumption per capita 
has stabilized in most Asian countries, it 
is still rising in Bangladesh, rapidly rising 
in Africa, and declining in more advanced 
countries (Rutsaert et al 2013, Reardon and 
Timmer 2014). Future rice value chains will 
tap into these growing market opportunities 
by adding value to products through 
processing, quality upgrading, and through 
diversification of rice varieties, products and 
by-products, and new market channels.

Except for Latin America, rice value 
chains are traditionally characterized by high 
physical and quality losses, food safety issues, 
limited coordination between actors, lack of 
incentives for quality and product differenti-
ation, and fragmented supply dominated by 
smallholders with low bargaining power and 
limited access to finance, services, and infra-
structure. Although in parts of Asia this pic-
ture is changing (Reardon et al 2014), it is still 
dominant in most of Asia and sub-Saharan 
Africa (Demont 2013). Improvements in such 
value chains can contribute to reduced losses, 
enhanced value capture by their participants, 
and improved quality and variety of products 
for consumers. Ultimately, such improvements 
contribute to the SLOs of the CGIAR—reduced 
poverty, increased nutrition and health, and 
more sustainable use of natural resources.

Objectives and targets

Flagship Project (FP) 2 comprises a portfolio 
of upgrading strategies that can make rice 
value chains more responsive to emerging 
market opportunities and more sustainable 
from an economic, social, and environmental 
point of view. Value-chain upgrading is 
defined here as “a set of strategic and 
innovative actions and investments 
aiming at improving the performance 
(competitiveness) of a value chain” (Demont 
and Ndour 2015, p 70).
 The upgrading strategies of FP2 are 
related to five areas of intervention in the 
value chain: product, process, function, 

channel, and intersectoral upgrading 
(Table 2.1). These areas of intervention are 
addressed through four Cluster of Activities 
(CoAs), which each act through multiple 
entry points on the rice-based agri-food 
value chain (Fig. 2.1). Through value-chain 
analysis and market research, FP2 will 
identify constraints and opportunities for 
value-chain upgrading and elicit product, 
process, and technology upgrading needs 
and preferences of value-chain stakeholders 
(consumers, retailers, distributors, 
processors, traders, and farmers). Detailed 
gender-disaggregated analysis of needs, 
preferences, constraints, and opportunities 
along age/generation groups of value-chain 
stakeholders will enable identification of 
value-chain upgrading strategies that are 
gender-inclusive and maximize opportunities 
for youth. 
 Particular attention will be given to 
the identification of those parts of the 
value chain where economic growth can be 
spurred through positive feedback loops 
(or “growth loops,” FAO 2014) triggered 
by inclusion of youth. For example, as 
productivity of farm labor increases and as 
more value is added further downstream, 
wages in the rice value chain will increase, 
but at the same time less labor will be 
required in rice farming. Upgrading 
strategies developed by FP2 will identify job 
opportunities for released farming labor, e.g., 
in service provision and further downstream 
in the rice value chain, where most value 
is added; also in nonrice value chains and 
through self-employment. Attraction of 
youth to these related sectors will have 
positive feedback on the value chain through 
productivity increase, value adding, and 
salary income increase. 
 Rice value chains supply specific 
markets or market segments. As a result, they 
can exceed regional and national boundaries, 
while coexisting with other rice and nonrice 
value chains within a food system. Therefore, 
upgrading strategies will be value-chain 
specific in that they are connected to 
particular market or market segments and/
or specific production hubs. The ongoing 
transformations of rice value chains are 
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Table 2.1. Linkage between cluster of activities and area of intervention.
Area of upgrading interventions

Cluster of activities Product Process Function Channel Intersectoral
2.1 Value chain and market research x x x

2.2 Value chain services and finance x

2.3 Improved postharvest systems x x x

2.4 Processing and novel products x x x x x

occurring in waves that are correlated with 
initial levels of income and development and 
degree of openness and market liberalization 
(Reardon and Timmer 2014). Therefore, 
through its international mandate and 
connection to many entry points along rice 
value chains, RICE FP2 is in a unique position 
for studying the dynamics of rice value-
chain development. Lessons learned in the 
dynamic zones, where rice value chains are 
adapting to rapid structural transformations 
(Reardon et al 2014) will help anticipating 

and triggering similar developments in 
less-developed hinterlands and tailoring 
strategies to upgrade emerging rice value 
chains for the benefit of poor men and 
women farmers, workers, and consumers.
 FP2 will deliver the following research 
outcomes to selected sub-IDOs, IDOs, SLOs, 
and cross-cutting issues of the SRF (see 
also the performance indicators matrix; the 
milestones in Table D explain the time course 
for these outcomes):
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 The milestones in Table D of the 
performance indicators matrix explain 
the time course for these outcomes. FP2 
will directly contribute to the reduction 
of postharvest losses (CoA2.3) and to the 
mitigation of climate change through 
reduction of losses (CoA2.3) and improved 
by-product management practices (CoA2.4), 
which contribute to reducing GHG emissions. 
Sustainability analysis, including life-cycle 
analysis, will be conducted for different 
management options to minimize the 
environmental footprint; the use of by-
products to produce energy contributes 
to carbon-neutral energy production, 
and the incorporation of carbonized by-
products in the soil contributes to carbon 
sequestration. Food safety issues in the 
rice value chain tackled by FP2 will include 
agrochemical residues from production 
and storage, pollutants from processing 
(e.g., from dryers with direct heating), and 
mycotoxins. FP2 will contribute to new 
entrepreneurial and job opportunities in 
two ways. First, the development of business 

models and planning activities will facilitate 
the transformation of smallholders into 
small-scale entrepreneurs. Second, support 
to manufacturing, dissemination, after-
sales service providers, and business model 
development for mechanized machinery 
services and postharvest operations will help 
generate new jobs.

Impact pathway and theory of 
change

Fig. 2.2 presents the impact pathway and 
theory of change of FP2, with risks and 
associated enabling actions. Tangible outputs 
of the FP that move along the impact 
pathway will be locally produced or imported 
“hardware” products such as postharvest 
and mechanization equipment and seeds, 
and “software” products such as strategies 
for value-chain upgrading, extension 
and marketing, market information, 
improved market linkages, and institutional 
innovations. These products will be used by 
public and private actors for upgrading rice 

FP2 research outcome Sub-IDO IDO SLO or cross-cutting 
issue

Diversified enterprise opportunities 
through upgraded value chains at six 
action sites (Indonesia, Myanmar, Viet-
nam; Cote d’Ivoire, Nigeria, Tanzania)

Diversified enter-
prise opportunities

Increased income 
and employment

Reduced poverty

Income by value-chain actors increased 
by 10% at six action sites through 
improved access to financial and other 
services (Indonesia, Myanmar, Vietnam; 
Cote d’Ivoire, Nigeria, Tanzania)

Improved access to 
financial and other 
services

Enhanced small-
holder market 
access

Reduced poverty

Income by value-chain actors increased 
by 15% through adoption of at least 
one of the postharvest or value addition 
practices or technologies at six action 
sites (Bangladesh, Cambodia, Indonesia; 
Benin, Cote d’Ivoire, Nigeria)

Reduced pre- and 
postharvest losses

Increased produc-
tivity

Reduced poverty

Functional value chains for improved 
processing and novel products from rice 
at six action sites (Bangladesh, Cam-
bodia, Indonesia; Benin, Cote d’Ivoire, 
Nigeria)

Increased value 
capture by produc-
ers

Increased income 
and employment

Reduced poverty

Increased capacity for innovation in 
partner research organizations along the 
rice value chain

Increased capacity 
for innovation in 
partner research 
organizations

National partners 
and beneficiaries 
enabled

Capacity develop-
ment
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value chains at producer, trader, processor, 
wholesaler, and retailer levels. Rice value-
chain upgrading requires a farm-to-plate 
approach. 
 Poor production practices at farm 
level, leading to poor quality of paddy 
and milled rice, are a major risk for the 
success of value-chain upgrading. This risk 
will be mitigated through facilitation of 
the development of process and product 
standards. However, value-chain upgrading 
also requires behavioral change in end-
markets. To minimize the risk of end-users 
rejecting the upgraded products, processes, 
and technologies, detailed market research 
will be conducted to generate segmented 
market information on product, process, 
and technology upgrading needs and 
preferences, and opportunities and 
constraints for value-chain upgrading of 
consumers and value-chain stakeholders. 
To mitigate the risk of proposing value-
chain upgrading strategies that are not 
gender and youth inclusive, market 
information will be segmented among 

gender and age/generation groups and 
will enable development of inclusive value-
chain upgrading strategies, which will be 
validated with value-chain stakeholders. 
New markets and market segments will 
be identified as well as opportunities for 
triggering growth loops through inclusion 
of youth, following the gender and youth 
strategies developed in FP1 (Accelerating 
impact and equity). Gender inclusiveness of 
value-chain upgrading strategies will then be 
monitored and evaluated through gender-
disaggregated impact assessments.
 Inclusive value-chain upgrading 
strategies reduce or mitigate gender barriers 
and inequality in access to and control over 
resources such as land, capital, and credit 
as well as access to agricultural inputs, 
improved technologies, and marketing 
services. This requires a dynamic value-chain 
perspective. Some barriers and inequalities 
cannot be reduced in the short and medium 
term within a particular stage of the rice 
value chain, but may be overcome through 
improvement in another stage. For example, 

Fig. 2.2. Impact pathway (left) and theory of change (right) of FP2. Grey boxes are IDOs, ovals (with FP x) refer to links with 
other FPs, and the dark boxes refer to links with other CRPs (see Annex 14.2 for abbreviations).
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African women’s lack of access to basic 
farming production factors like land can be 
mitigated by investing in marketing skills 
and entrepreneurship such that they can 
capture market opportunities further down 
the rice value chain. Capacity development 
in downstream (postharvest) activities may 
extend their set of options and increase 
their intra-household bargaining power, 
which may result—in the long run—in 
increased access to basic farming production 
factors. Thus, barriers and constraints will 
not necessarily be tackled in FP2 at the 
stage where they occur, but may require a 
dynamic value-chain perspective. Further, 
value-chain upgrading does not always need 
to be technological (product or process 
upgrading). It is often a matter of changing 
(functional upgrading) or reinforcing 
(empowerment) the roles of actors within 
the chain through capacity development. 
Therefore, capacity development will be a 
central focus of the value-chain upgrading 
strategies proposed. 
 In terms of the enabling environment, 
FP2 will identify upgrading needs and 
research priorities in terms of processes 
(new or upgraded postharvest technologies 
and management options) and products 
(e.g., by-products and varieties with new 
quality traits), and engage with public and 
private partners and innovative end users in 
participatory technology verification. This 
will involve several adaptation/verification 
cycles at the RICE action sites, which will also 
be used to develop processes and materials 
for dissemination (link to FP1), and to verify 
compliance with value-chain upgrading 
needs. The value-chain upgrading strategies 
developed by FP2 will include specific 
gender and youth strategies, which will be 
developed in cooperation with FP1 and 
based on the segmented market information 
collected. 
 Achieving the objectives of FP2 will 
also require that favorable policies be in 
place, especially concerning labor, land 
use, mechanization, and trade; hence, a 
link will be established with FP1 and PIM. 
Through policy dialogue, the risk of public 
sector actions having an adverse effect on 

rice sector development will be mitigated. 
Furthermore, the private sector will be 
encouraged to invest in upgrading the 
components of the value chain. Value-chain 
upgrading in a particular situation will be 
coordinated among components/actors 
to avoid bottlenecks in any one part of 
the chain that will discourage investment 
in other parts. Lack of competitiveness in 
supporting markets and poor quality of 
local manufacturing are major risks in value-
chain upgrading. Therefore, scaling-out and 
large-scale adoption will be supported by 
strategies developed in FP1 to strengthen 
the various technical, financial, and capacity 
development-related service providers. 
Business models for both the provision 
of machinery services and the delivery of 
equipment will be developed and piloted to 
support this process. These service providers 
will be enabled to provide better, demand-
driven services based on the identified 
upgrading needs.

Science quality

The inefficiencies of rice value chains in 
developing countries are well documented 
(e.g., Demont 2013, Reardon et al 2014). 
Lacking is a comprehensive framework for 
action research on value-chain upgrading 
that can tackle these inefficiencies. A 
thorough understanding of market demand 
and governance structures in rice value 
chains and their enabling environment is 
necessary before any upgrading strategy can 
be designed and successfully implemented. 
CoA 2.1 will partner with FP1 and the 
PIM CRP to adopt a common framework 
for value-chain analysis, which will be 
conducted jointly in target countries. CoA2.1 
feeds into the other CoAs by providing a 
consistent framework for the assessment of 
consumers’ and value-chain stakeholders’ 
priorities among value-chain upgrading 
strategies. In collaboration with partners, 
CoA 2.1 will develop optimal portfolios of 
upgrading strategies tailored to the needs 
of consumers and value-chain stakeholders 
in selected countries and action sites. 
Comparing rice value chains within or 
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between countries and action sites will then 
provide profound insights on the dynamics 
and sustainability implications of value-chain 
development. These will enable fine-tuning 
and sequencing of upgrading strategies for 
maximum impact.
 The activities under FP2 will consist of 
a mix of all five types of upgrading (Table 
2.1). This portfolio approach to value-chain 
upgrading is novel in itself. An additional 
novelty is that it will develop these activities 
by linking to the market in two directions. On 
the one hand, it will learn from the market 
(passive market link), by surveying and 
compiling current consumer preferences 
and assessing the market value of existing 
rice products, processes, and technologies. 
FP2 will hence provide market feedback 
to FP3 (Sustainable rice farming systems) 
and FP5 (New rice varieties). For example, 
quality-oriented market demand for rice 
products will be segmented—by income 
classes, consumption zones, and regions 
based on the profiling of mega-varieties 
with respect to quality parameters—in 
order to derive strategies to restructure 
breeding programs (FP5) toward a focus on 
increased quality. On the other hand, FP2 will 
develop strategies for steering the market 
(active market link) by assessing under 
which conditions consumers are willing 
to accept and pay for upgraded and new 
intrinsic quality traits, including nutritious 
and health attributes developed by FP5 
(product upgrading). Product upgrading 
may also include research on how extrinsic 
cues like packaging, labeling, branding, and 
information (awareness campaigns) can be 
deployed to strengthen emerging value 
chains by convincing consumers on the 
benefits the products. Analogously to the 
way FP3 will study rice production from a 
broader farming systems perspective, FP2 
will embed demand for rice quality traits in a 
wider food systems framework.
 FP2 will adopt a similar bi-directional 
approach upstream for value-chain 
stakeholders (including farmers). Stakeholder 
preferences will be assessed (learning from 
the market) to support product (e.g., rice 
varieties), process (e.g., technologies) and 

functional (e.g., institutional arrangements) 
upgrading strategies, which will be 
subsequently tested in the value chain 
(steering the market). Functional upgrading 
will receive particular attention (all CoAs 
include this area). Governance structures 
and institutional arrangements between 
actors will be assessed and compared with 
regard to their performance in terms of 
financial and technical viability, capacity 
to produce rice that can compete with 
other sources, and impact on farmer 
empowerment, job creation (e.g., for youth), 
and equity. Since many of the upgrading 
strategies will require behavioral change 
by consumers or value-chain stakeholders 
(active market link), CoA 2.1 will heavily 
draw on experimental methodologies 
borrowed from behavioral economics, in 
addition to commonly used survey-based 
data collection techniques. FP2 will not only 
generate market feedback to FP5, but also 
to FP3, where upgrading is typically focused 
on processes (e.g., sustainable production 
practices). FP2 will assess current demand 
for process upgrading and determine under 
which conditions the market or value-chain 
stakeholders are willing to adopt, finance, or 
support those upgrading activities.
 The value-chain perspective of 
FP2 is ideal for addressing sustainability 
concerns. The first question is how to embed 
sustainability in the rice value chain. To 
answer this question, CoA 2.1 will partner 
with the Sustainable Rice Platform (SRP) 
(UNEP/IRRI) and FP3 to develop and pilot 
market-based incentive mechanisms for 
the adoption of sustainable production 
standards throughout rice-based, agri-food 
value chains (process upgrading). Entry 
points that will be considered are (1) policy 
(FP1), (2) consumers (e.g., product upgrading 
through labeling and certification combined 
with channel upgrading toward new markets 
and market outlets for certified-sustainable 
rice), and (3) governance structures in 
rice-based agri-food value chains (e.g., 
combining process and functional upgrading 
by internalizing sustainable production 
standards in the value chain through 
contract farming). Second, gender and youth 
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inclusiveness—two important components 
of social sustainability—will be addressed 
on a case-by-case basis. CoA 2.1 will 
partner with FP1 to identify and implement 
the optimal portfolios of upgrading 
strategies that maximize gender and youth 
inclusiveness in the rice value chain, based 
on gender and youth-disaggregated market 
data and focused research on constraints, 
opportunities, and policy options for 
deploying gender and youth in value-chain 
growth engines.
 The quality of science will be high 
because FP2 brings together accomplished 
and relevant scientists and leverages 
knowledge from other ARIs, the private 
sector, and national partners. The leader of 
FP2 is an experienced agricultural economist 
in value-chain and market research, and has 
leadership skills in research-for-development 
projects and programs obtained in GRiSP. 
In 2008, he initiated an innovative program 
on experimental value-chain research at 
AfricaRice which led to a segmented policy 
framework for rice value-chain upgrading in 
Africa (Demont 2013). This novel program 
was highly commended by the Independent 
Evaluation Agreement (IEA) review of GRiSP. 
In 2013, he joined IRRI where he is further 
developing this innovative program. The FP2 
core team consists of a well-balanced mix 
of senior scientists and young professionals 
with expertise in various fields of social 
sciences. 

Lessons learnt and unintended 
consequences

FP2 is new, but CoAs 2.3 and 2.4 build 
on activities begun in Theme 4 of GRiSP 
(Extracting more value from rice harvests 
through improved quality, processing, 
market systems, and new products). In GRiSP, 
these activities were rather disconnected, 
but in FP2, they have been fitted into an 
overall framework of value-chain analysis 
and upgrading. CoA2.1 provides an overall 
assessment of the strengths and weaknesses 
of rice value chains, identifies entry points 
for improvement, and uses these results to 
guide the research in CoAs 2.3 and 2.4. Since 

the inception of GRiSP, markets have evolved 
rapidly, especially in Asia (Masters et al 2013, 
Reardon et al 2014), and the scope and 
opportunities for high-quality and specialty 
rice as well as for rice by-products have 
increased markedly. Compared to GRiSP, FP2 
of RICE will conduct more market research 
and invest more in connecting farmers to 
markets and linking actors in the whole rice 
value chain.
 Commonly, value capture concentrates 
on the higher end of the value chain; thus, 
the added value introduced by FP2 may not 
benefit the intended beneficiaries such as 
small farmers at the base of the value chain. 
In collaboration with FP1, especially CoA1.1 
and CoA1.5, and through its own surveys and 
market analyses, FP2 will monitor where in 
the value chain added value accrues, and will 
exert influence to ensure that the poor (small 
farmers and other actors) benefit most. It also 
participates in the Sustainable Rice Platform 
in which socioeconomic and biophysical 
sustainability is explicitly mainstreamed 
in rice value chains by the involvement of 
private (input suppliers, traders, and food 
industry), public, and NGO value-chain 
partners.

Clusters of activity (CoA)

2.1 Value-chain and market research
CoA2.1 will analyze rice value chains and 
explore intervention points for upgrading 
that will contribute to the overall increase 
in livelihoods of its actors. For this, it will 
partner with PIM to adopt a common 
framework across PIM and RICE, which will 
be applied jointly at specific action sites 
in target countries. The CoA will assess 
the status quo and explore how different 
upgrading strategies will benefit the various 
actors along the value chain. Surveys of 
urban consumers and other value-chain 
actors, including millers, traders, and retailers 
in major rice-consuming countries, will be 
conducted to assess preferences for current 
rice products, processes, and technologies 
and to identify upgrading priorities using 
the “stacked survey” method that includes a 
full, structured questionnaire at every part 

http://www.sustainablerice.org/
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of the value chain (Reardon et al 2014). So 
far, consumer surveys have been conducted 
in 24 cities in South and Southeast Asian 
countries and stacked value-chain surveys 
have been conducted in 16 sites in 5 
countries. This information will be fed into 
rice-breeding priorities for targeted product 
development. Particular attention will be 
given to market segmentation among 
gender and age/generation groups. This will 
provide market feedback to the upgrading 
strategies developed in the other CoAs 
of FP2, process upgrading in FP3 (e.g., 
sustainable production practices), and 
product upgrading in FP5 (e.g., development 
of new rice varieties). 
 Next, in collaboration with partners, 
optimal upgrading strategies will be 
designed and tailored to the specific needs 
at the action sites and in target countries. 
These strategies will be tested in the field 
and scenarios formulated as to how end 
markets can be influenced to catalyze the 
upgrading process (demand-pull strategy). 
In most cases, research in several areas of 
intervention will be needed to effectively 
upgrade a whole value chain. For example, 
the development of high-quality rice 
(product upgrading) may also require 
investment in (1) process upgrading (e.g., 
improved color sorting), (2) functional 
upgrading (e.g., horizontal coordination 
among farmers to harmonize varietal choice 
and vertical coordination by the agri-food 
industry through contract farming and 
marketing) to ensure the purity of the 
product throughout the value chain, (3) 
channel upgrading to enable sellers to tap 
into new markets for new or specialty rice 
products, (4) possibly upgrading extrinsic 
quality attributes (packaging, labeling, and 
information) that accompany the product, 
and (5) subsequent consumer awareness 
campaigns on the benefits of the new 
product to steer the market and generate 
demand (facilitated by FP1).
 To improve the sustainability 
of rice value chains, market-based 
incentive mechanisms for the adoption 
of sustainability standards throughout 
the chain will be developed and tested. 

Public governance through policy and 
regulation has been traditionally used to 
encourage (“carrot” approach) sustainable 
practices and discourage (“stick” approach) 
unsustainable practices. Use of chemicals 
has been regulated and some chemicals 
that are harmful to the environment have 
been banned by governments. In addition 
to nonmarket mechanisms such as policy 
and regulation, FP2 will conduct research on 
market-based mechanisms. A first example 
is embodying sustainability in rice products 
through product upgrading, labeling, 
and certification and capturing consumer 
premiums for sustainably produced rice 
in product markets. A second example is 
internalizing sustainability in the rice value 
chain through private governance (e.g., 
vertical coordination and contract farming). 
These incentive mechanisms provide 
different entry points for making rice value 
chains sustainable (Fig. 2.1). Depending 
on the stage of development of the value 
chain and the purchasing power of the 
consumer, a different mix of mechanisms 
and concomitant upgrading strategies will 
be needed to render the rice value chain 
sustainable.
 The gender- and youth-disaggregated 
market data on needs, preferences, 
constraints, and opportunities for product, 
process, and technology upgrading will 
enable formulating an optimal portfolio of 
upgrading strategies that is gender inclusive 
and deploys youth to the maximum extent 
possible in its growth loops.

2.2 Value-chain services and finance
Major constraints to the adoption of 
improved postproduction technologies in 
rice value chains are often caused by a lack of 
financial services for those actors willing to 
make the required investments. Value-chain 
finance offers an opportunity to expand the 
opportunities of value-chain actors and to 
consolidate linkages among participants in 
the chain. Poor or nonexistent equipment 
supply chains, weak after-sales services, and 
lack or poor quality of local manufacturing 
also constrain adoption.
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 This CoA will develop methodologies 
and tools for strengthening these essential 
support services. Baseline studies and 
multistakeholder platforms involving public 
and private actors will set the scene for 
conceptualizing, piloting, and disseminating 
interventions in three areas. First, value-
chain actors will be linked to finance 
services and the upgrading of finance 
schemes will be facilitated (e.g., inventory 
credit for farmers can allow them to obtain 
higher prices for their products in the off-
season). Second, business models will be 
developed for postharvest technology use 
by individual farmers or farmers’ groups, for 
contract service provision, for integrated 
postharvest operations, and for the delivery 
of equipment. Third, industrial extension 
activities such as training and technology 
transfer to local manufacturers will help 
to strengthen supply chains and last-mile 
delivery of new equipment. Vocational 
training courses will be developed in after-
sales services and in operating machinery to 
provide postharvest services.
 CoA2.2 will also analyze policy 
conditions that affect the new business 
models that emerge in the transforming rice 
sector (in collaboration with PIM). Models 
will be developed and applied that deal 
with minimizing transaction costs in rice 
value chains, mechanized service provider 
businesses, land lending and renting, and 
water markets.

2.3 Improved postharvest systems
CoA2.3 will improve postharvest practices 
to reduce losses, improve processing, and 
develop novel rice products to increase 
value adding to farmers and other value-
chain actors. Needs and opportunity 
assessments (together with FP1) of 
region-specific processing practices and 
facilities will lead to development of new 
technologies and innovations, technical 
assistance, and capacity building. Based on 
the assessment results, CoA2.3 will develop, 
test, and promote scalable technologies 
and equipment. Options will be evaluated 
in a value-chain context with respect to 
sustainability using life-cycle assessments, 

energy balances, and socioeconomic 
considerations. 
 To reduce losses, CoA2.3 will focus on 
improved threshers, mills, dryers, processing, 
and grain storage, addressing specifically 
the problems of insect proliferation and 
mycotoxin accumulation. Where women 
are involved in such activities, improvement 
options will increase their productivity and 
income, and COA2.3 will actively support 
women with appropriate training. CoA2.3 will 
also deliver entrepreneurial opportunities for 
women such as improved parboiling systems 
at the small and medium scale in Africa. 
 Lack of access to markets with price 
premiums for better quality often constrains 
the improvement of postharvest value 
chains. Hence, CoA2.3 will develop and pilot 
village business models for postharvest and 
processing activities. These will include new 
market linkages that enable farmers to add 
value from market-driven production and 
processing and from selling to premium 
markets. This activity will contribute to new 
employment opportunities specifically for 
women (and women’s groups, especially in 
Africa) and youth. CoA2.3 will also develop 
methodologies and tools for strengthening 
postharvest support services such as for 
new equipment that has to be financed, 
produced, distributed, and maintained. 
 Together with FP1, CoA2.3 will 
contribute to innovation platforms and 
learning alliances that facilitate repeated 
learning cycles. They will initiate and verify 
the postharvest improvements and then 
progress toward strengthening support 
and finance services, markets, and market 
linkages among farmers and other value-
chain actors. Industrial extension activities 
such as training and technology transfer 
to local manufacturers will be facilitated to 
support last-mile delivery. Vocational training 
courses with certification will be developed 
for after-sales services and for operating 
machinery.

2.4 Rice processing and novel products
Several routes for value adding through 
improved processing and novel rice products 
will be explored. CoA2.4 will test fortification 



11

of milled rice with essential minerals and 
vitamins to alleviate prevailing deficiencies, 
especially for women and their children. 
Furthermore, CoA2.4 will develop new rice-
based products with slower digestibility 
through processing, including rice pasta, 
and products from broken rice through wet-
milling. Women will also have greater access 
to nutritious food, which will help reduce 
malnutrition in women and children. 
 New uses of rice by-products such 
as straw, husk, and bran can contribute to 
value adding in value chains and to the 
mitigation of climate change. Despite many 
prohibitions, burning of rice straw is still 
widespread (in some regions, up to 80% of 
all straw is burned), causing air pollution 
and subsequent health problems, and 
adding to the greenhouse effect. Alternative 
uses of straw and husk include energy 
production and use as mushroom substrate, 

animal fodder, and construction material. 
In collaboration with partners outside the 
rice sector, component technologies will be 
developed and evaluated, including baling, 
compressing into briquettes or pellets, and 
carbonization of straw and husk for carbon 
sequestration or, in combination with 
composting, for use as soil conditioner. The 
feasibility, both technical and economic, 
of oil extraction from rice bran and of bio-
refineries for straw and husk will also be 
assessed.
 All options will be assessed in a value-
chain context with respect to sustainability 
using life-cycle assessments, energy 
balances, and socioeconomic considerations.

Partnerships  

FP2 will build on relevant partnerships 
established under GRiSP (specifically GRiSP 
flagship project 4). An inventory of partners 
is provided in Table 2.2.

 Discovery Proof of concept Scaling-out

2.1 Value-chain 
and market 
research

•	 IFPRI-PIM

•	 Wageningen University

•	 FAO

•	 University of Kentucky

•	 University of Arkansas

•	 NGOs (Rice Inc., Phil-
ippines; UTZ Certified, 
Netherlands; VECO, West 
Africa

•	 Sustainable Rice Platform 
(SRP)/UNEP

•	 Value chain stakeholders 
(farmers, processors, 
agri-business, exporters 
and importers)

•	 Ministries

•	 NARES

•	 CORRA (Asia)

•	 CARD (Africa)

•	 Regional Econom-
ic Communities 
(ECOWAS, WAEMU, 
CEMAC)

•	  JIRCAS

•	  Policy (including 
market) Task Force 

•	 (Africa)

2.2 Value-chain 
services 

•	 IFPRI-PIM

•	 Wageningen University

•	 FAO

•	 Don Bosco Technical 
School, Battambang, 
Cambodia

•	 Royal University of Agri-
culture 

•	 Pioneer Agrobiz Co. Ltd.

•	 Private manufacturers

•	 Value chain stakeholders 
(farmers, processors, 
agri-business, exporters 
and importers)

•	 Royal University of 
Agriculture 

•	 Ministry of Agricul-
ture, Forestry, and 
Fisheries

•	 ACLEDA Bank, Cam-
bodia

Table 2.2. FP2 partners.
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2.3 Improved 
postharvest 
systems

•	 CLAAS, Germany

•	 Hohenheim University 

•	 Sub-Institute of Agricul-
tural Engineering and 
Postharvest

•	 Philippine Rice Research 
Institute 

•	 Nong Lam University, 
Vietnam

•	 Trimble, Australia

•	 GrainPro, Inc., Subic, 
Philippines

•	 Don Bosco Technical 
School, Battambang, 
Cambodia 

•	 LEHNER Agrar GmbH, 
Germany

•	 Kellogg’s

•	 Hohenheim University, 
Germany

•	 Balai Pengkajian Te-
knologi Pertanian 
(Assessment Institute for 
Agricultural Technology), 
Indonesia

•	 Processing and Value Ad-
dition Task Force (Africa)

•	 Mechanization Task 
Force (Africa)

•	 Value-chain stakeholders 
(farmers, processors, 
agri-business, exporters 
and importers)

•	 Ministry of Agri-
culture and Rural 
Development

•	 Ministry of Agricul-
ture, Forestry, and 
Fisheries 

•	 Ministry of Agricul-
ture and Irrigation

•	 Indonesia Center 
for Rice Research

•	 Department of Ag-
riculture, Myanmar

•	 Processing and Val-
ue Addition Task 
Force (Africa)

•	 Policy (including 
market) Task Force 
(Africa)

•	 Mechanization 
Task Force (Africa)
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2.4 Rice pro-
cessing and 
novel products

•	 University clusters 
(Arkansas, Aarhus, 
Netherlands; Metab-
olomics Centre, Max 
Planck Institute, Golm)

•	 U.S. Department of 
Agriculture (US$A), 
Stuttgart

•	 Establishment of grain 
quality excellence 
cluster (international 
public-private partner-
ship)

•	 University of Milan, 
Italy

•	 US$A-ARS, New Orle-
ans, LA

•	 Purdue University, IN

•	 Enertime, Puteaux, 
France

•	 Sustainable Rice Plat-
form

•	 Hohenheim University, 
Germany

•	 CSIR-FRI, Ghana

•	 Philippine Rice Research 
Institute (PhilRice)

•	 Indian Council of Agricul-
tural Research 

•	 Ministry of Agriculture 
and Rural Development 
(MARD), Vietnam

•	 IFRPD, Thailand

•	 University of Milan, Italy

•	 US$A-ARS, New Orleans, 
LA

•	 Universities and research 
institutes 

•	 Tyndell Centre, Man-
chester University, 
United Kingdom

•	 Newcastle University, 
United Kingdom

•	 Nong Lam University, 
Vietnam

•	 Sub-Institute of Agricul-
tural Engineering and 
Postharvest, Vietnam

•	 Can Tho University, 
Vietnam

•	 Hohenheim University, 
Germany

•	 An Giang Plant Protec-
tion Joint Stock Com-
pany

•	 CSIR-FRI, Ghana

•	 Value-chain stakeholders 
(farmers, processors, 
agri-business, exporters 
and importers)

•	 PhilRice

•	 Indian Rice Re-
search Institute

•	 Value-chain 
stakeholders 
(farmers, proces-
sors, agri-business, 
exporters)

•	 Ministry of Agri-
culture and Rural 
Development, 
Vietnam 

•	 PhilRice

•	 Processing and Val-
ue Addition Task 
Force (Africa)
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 FP2 has a comparative advantage for 
value-chain research because its research 
portfolio naturally connects through many 
entry points to the rice agri-food value 
chain (Fig. 2.1). Although the private sector 
increasingly addresses mechanization and 
postharvest problems, it usually engages 
only in areas that have short- to medium-
term market potential. The comparative 
advantage of FP2 further rests in its 
international mandate, which facilitates 
exchange across countries and can thus 
accelerate value-chain upgrading by learning 
from other countries that are on similar 
or advanced trajectories. FP2 also has a 
comparative advantage in the inclusion of 
gender and youth issues in its value-chain 
perspective. Addressing gender and youth 
concerns within a single stage of the value 
chain may be difficult, but upgrading may 
create opportunities for their inclusion 
elsewhere in the chain.

Climate change

Since rice value chains are rooted in the 
environment, stakeholders implicitly need 
to make a trade-off between two opposing 
demands. On the one hand, consumers 
demand rice products with certain 
consumption characteristics (grain quality, 
aroma, food safety, origin, etc.), while the 
environment demands rice varieties with 
certain growing characteristics (tolerance for 
abiotic and biotic stresses, maturity, etc.) or 
management practices (irrigation, alternate 
wetting and drying, etc.). Rice value chains 
reconcile these two opposing demands. 
Developing efficient food value chains has 
been advanced by the World Bank (2008) 
as a priority policy objective in support of 
sustainable growth and poverty reduction 
in developing countries. Value chains are 
built on cooperation rather than adversarial 
business relationships; their members 
recognize that they must create a win-win 
situation whereby they all benefit financially 
and are all part of the information sharing 
and decision-making process. Hence, by 
linking producers to consumers through 
a shared objective, value chains present a 

more sustainable approach to consumption 
and production than segmented and 
adversarial production chains (Demont 
2010). The working hypothesis of FP2 is that 
efficient rice value chains can more efficiently 
mitigate the vulnerability of rice production 
to climate change than mitigation at farm 
level alone (Biggs et al 2015). Increased 
vertical coordination between actors 
will ultimately increase the long-term 
competitiveness of rice value chains with 
simultaneous effects on reduced poverty and 
increased resilience to climate change.

Gender

Gender and youth will drive the research 
conducted in FP2 and the concomitant 
value-chain upgrading strategies that will 
be developed. Gender-disaggregated data 
collection on needs, preferences, constraints, 
and opportunities for product, process, and 
technology upgrading in rice value chains 
ensures that optimal upgrading portfolios 
will be gender inclusive. Gender will be 
approached at the value-chain level. Gender 
inequity cannot be addressed at only a 
single stage of the value chain; there are 
many entry points along the value chain for 
gender-inclusive development. In Africa, for 
example, women tend to have limited access 
to land and tend to specialize in postharvest 
activities and marketing. In such cases, value-
chain upgrading strategies should focus 
on empowering women to become more 
entrepreneurial in those activities through 
mechanization of postharvest operations, 
capacity development in business and 
marketing, and product (quality, branding, 
and labeling) and channel upgrading 
(connecting women’s businesses to new 
markets and market segments). 
 A dynamic value-chain perspective 
is required to develop inclusive value-
chain upgrading strategies that reduce or 
mitigate gender barriers and inequality in 
access to and control over resources such as 
land, capital, and credit as well as access to 
agricultural inputs, improved technologies, 
and marketing services. Capacity 
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development will be a central component of 
these upgrading strategies because of their 
potential impact on changing (functional 
upgrading) or reinforcing (empowerment) 
the roles of actors in the rice value chain.

Capacity development

In FP2, individual capacity development 
will focus on participatory and on-the-job 
training of partners from the public and 
private sector as well as service providers. 
Partners will participate in piloting business 
models and selected first-adopter value-
chain actors will participate in technology 
and management piloting and verification 
activities.
 At the institutional level, capacity-
development measures will focus on 
creating an enabling environment and 
improving the capacity of national partners 
in developing curricula for academic and 
vocational training. These activities will 
target organizational and institutional 
changes such as assisting with the joint 
use of technologies, organization of service 
provision, and the institutional changes 
required, for example, for the certification of 
equipment.

Intellectual asset and open access 
management

FP2 follows the RICE policies and strategies 
on intellectual asset management, open 
access, and data management, in line with 
the CGIAR Principles on the Management of 
Intellectual Assets and their Implementation 
Guidelines, and with the CGIAR Open 
Access and Data Management Policy and its 
Implementation Guidelines. Its intellectual 
assets relate mostly to survey data, models, 
and written knowledge products such as 
policy briefs, reports, and publications. 
Gender-disaggregated survey data are made 
open access and are distributed through the 
online sites Farm Household Survey data 
and AfricaRice Research data. As a policy, 
these data are made available within 6 
months after curation and quality control. 
Surveys are conducted in accordance with 

the highest ethical standards; the RICE CGIAR 
centers are committed to protecting the 
rights, dignity, health, safety, and privacy 
of research subjects, and the integrity of 
the environment when collecting data. 
Informed consent from study participants 
will be obtained at the outset of any survey 
or interview. Personal data collected will 
be processed fairly and lawfully and, in 
particular, will not be made public. 

Flagship Project management

FP2 is led by Dr. Matty Demont, senior social 
scientist at IRRI. Each CoA is co-led by a team 
of senior scientists (focal persons) consisting 
of one or more representatives from each 
center. 

http://library.cgiar.org/bitstream/handle/10947/3755/CGIAR%20IA%20Principles.pdf?sequence=1
http://library.cgiar.org/bitstream/handle/10947/3755/CGIAR%20IA%20Principles.pdf?sequence=1
http://library.cgiar.org/handle/10947/2846
http://library.cgiar.org/handle/10947/2846
http://library.cgiar.org/bitstream/handle/10947/2875/CGIAR%20OA%20Policy%20-%20October%202%202013%20-%20Approved%20by%20Consortium%20Board.pdf?sequence=1
http://library.cgiar.org/bitstream/handle/10947/2875/CGIAR%20OA%20Policy%20-%20October%202%202013%20-%20Approved%20by%20Consortium%20Board.pdf?sequence=1
https://library.cgiar.org/bitstream/handle/10947/3857/2014_OA_Implementation_Guidelines_FINAL.pdf?sequence=1
http://ricestat.irri.org/fhsd/index.php
http://data.africarice.org/

