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India and other low- and middle-income countries (LMICs)— or “emerging” 
economies as they are also known— have made major investments over past 
decades into linking agriculture, food, and nutrition to reduce hunger and 

improve health and other facets of human development (Pingali 2012; Fan 
and Pandya-Lorch 2012). There have been several good development efforts at 
pilot scale to support smallholder agriculture and its link to health, nutrition, 
and community development, as well as efforts to support smallholder agri-
culture as an input source for food-industry supply chains. Many of these are 
innovative community-based development efforts that aim to improve liveli-
hoods and have favorable effects on food and nutrition security (see Wiggins 
and Keats 2013 for pathways and examples). The challenge is to bring some 
pilot efforts to scale in an economically and socially sustainable way.

Background
Added to this long-recognized problem of scale is a new food and nutrition 
challenge— namely, managing the dietary transition to avoid obesity and asso-
ciated noncommunicable diseases. While no country to date has been suc-
cessful in blocking this trend (Ng et al. 2014), in some countries the trend is 
worsening rapidly, and India is one of them. While India is experiencing sig-
nificant economic growth and joining modern markets, it still suffers from 
a prevalence of nutritional deficiency higher than many other less economi-
cally successful neighbors. Home to 40 percent of the world’s malnourished 
children, India is experiencing rising obesity rates, even in its urban slums. 
India has taken on the dubious reputation of being the “diabetes capital of the 
world” (Yesudian et al. 2014; Gaur, Keshri, and Joe 2013; Misra et al. 2001). 
This rapid transition is particularly worrisome for the poor, who fall victim 
to the triple burden of poor nutrition: they either are hungry or nutrition-
ally deficient, or, if they get enough food that they can afford, it is of poor 
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nutritional quality, high in carbohydrates and, when processed, high in sugar, 
fat, and salt. As countries like India expand their commercial value chains and 
markets, this persistent triple burden of nutrition poses a serious challenge to 
the long-term sustainability of both their human and their economic develop-
ment outcomes.

We posit that food businesses, situated at the intersection of agriculture, 
health, and industrial economic systems, can contribute importantly to solv-
ing this problem by making nutritional security a cornerstone of both their 
core business strategies and their corporate social responsibility activities. 
Food businesses can mainstream nutrition as a driver of commercially success-
ful food innovation, bringing to bear their innovation, communication, and 
marketing capabilities to modernize traditional food and foster behavioral 
change, at scale, in the direction of a healthy diet. Food businesses can also 
bring their entrepreneurial, logistic, and financial capabilities for inclusive and 
distributed value chains anchored in nutritious agricultural products, small-
scale agriculture, and local/regional support for small and medium-size enter-
prises. By applying their corporate social responsibility, they can partner with 
government and civil society organizations to support local communities and 
vulnerable populations with better infrastructure, higher impact, and more 
resilience.1 We term such a strategic shift a food “convergent innovation” (CI), 
and we examine pulses in India as a test bed for laying the foundations of such 
an approach. Beyond their protein and fiber content, pulses have many health 
benefits, including blood pressure control, increased satiety, and reduced BMI 
and risk of obesity, diabetes, and cardiovascular diseases (Boye, Zare, and 
Pletch 2010).

Notwithstanding these nutritional and health benefits, the food produc-
tion and consumption patterns in pulses show a worrisome trend worldwide. 
Consider India, the largest producer and consumer of pulses. As discussed 
in earlier chapters, pulses have significant nutrition and health benefits. Yet 
in India, a country with a significant proportion of the population suffer-
ing from protein deficiency, their consumption per capita has declined over 
time, and production and productivity remained relatively stagnant for long 
periods of time, in part because pulses are less remunerative than grain crops. 
Consequently, pulse cultivation has been relegated to less productive areas 
under riskier rainfed conditions, mostly by poor smallholders, potentially 
entrapping them in a vicious cycle of poverty. Yet, at the same time, India is 

1 The analysis here draws heavily from Jha et al. (2014) on convergent innovation.
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also the scene of some innovative CI-like initiatives by food businesses that 
offer promises of solution at scale, including MoPu (More Pulses) and associ-
ated programs by the Tata Group.

In addition, India is the site where academic, policy research, and civil soci-
ety organizations are experimenting to find concrete pathways through which 
convergent innovation can help integrate the most modern methods of inno-
vation, behavioral and management science, and agriculture-nutrition inter-
ventions in hinterland communities for larger and faster twin impact. This 
chapter reviews key tenets of the CI approach, highlights important features 
of CI-like initiatives by Indian pioneers, and illustrates further CI strategic 
deployment opportunities.

Objectives of this Chapter
This chapter has the following objectives: (1) to provide an overview of CI 
and its ability to bring about behavioral change and value-chain transforma-
tion at scale; (2) to describe the pioneering Indian CI initiatives and the Pulse 
Innovation Platforms; and (3) to discuss the barriers to and enablers for CI 
and implications they have for policy makers and private enterprises.

Convergent Innovation: An Overview
The concept of convergent innovation has been advanced by several scholars as 
a solution-oriented paradigm to define new paths of convergence between eco-
nomic growth and human development that go beyond what has been possible 
so far in addressing the complex societal problems at the nexus of agriculture, 
food, and health (Dubé, Pingali, and Webb 2012; Dubé et al. 2014; Jha et al. 
2014). CI operates through multilevel and cross-sectoral collaborative plat-
forms to redefine the links between villages and modern value chains. It aims 
to accomplish this by mainstreaming nutrition and health as drivers of com-
mercially successful food innovation as populations move from subsistence to 
industrialized modern markets.

This approach is very much in line with similar integrative development 
strategies suggested by several leading economists to foster broad system-level 
transformation, including Krugman (1996; 1997); Deaton (2013); Ostrom 
(2009); and Acemoglu, Robinson, and Woren (2012). This is also consistent 
with what Reardon et al. (2012) have called “the Quiet Revolution” in devel-
oping economies. CI pushes the boundaries of these system-level integrative 
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approaches by simultaneously targeting behavioral change at the individual 
level and broader societal transformation in both sectoral and intersectoral 
actions to reach the twin development goals.

As illustrated in Figure 7.1, CI considers the transformation of agricul-
tural commodities through value-addition by the food sector as a key domain 
where business strategy and investment have a direct impact, both on the eco-
nomic performance of the sector and on the nutritional quality of the diet 
(Dubé, Pingali, and Webb 2012; Jha et al. 2014). CI brings to bear the most 
recent science and practice of understanding individual, organization, and 
system behavior to create next-generation transformative models of innova-
tion, entrepreneurship, and business engagement. The CI framework relies 
on a combination of technological innovations in agriculture, farming, food 
science, nutrition, and health, using social and institutional innovations to 
scale up and accelerate the transformation of rural and urban communities 
toward a better convergence of their human and economic development. The 
approach sees four key enabling conditions: (1) novel scientific insights and 
methods to inform strategies for incentive design and behavioral change; (2) 
critical mass in strategic business engagement; (3) community mobilization 
and cross-sector collaboration; and, finally, (4) the ever increasing digitization 
of operational and administrative data and digital literacy within and across 
organizations, value chains, and systems in industrialized societies.

CI nurtures the creation of supply capability and demand conditions for 
commercially successful food innovation derived from naturally nutritious 
agricultural commodities in rural and urban contexts, aiming for more dis-
tributed value creation and value capture with a bias toward local communi-
ties. By addressing both the supply and demand side of the problem, CI aims 
to reduce the present agriculture-nutrition disconnect and position agricul-
ture as a lasting driver of human and economic development as moderniza-
tion occurs, achieving a better balance between farm-nonfarm activities in 
both rural and urban contexts. CI targets the diverse and sometimes con-
flicting drivers of personal choice and behavior, considering that the individ-
ual is at the same time a consumer, a healthcare patient, a family member, and 
peer, a citizen, and/or a producer. Market or societal investments in agricul-
ture, in food, or in health are only effective if they are consumed by the end 
user. Therefore, efforts to scale the impact of agriculture and nutrition efforts 
require deep insight into human behavior. CI convenes actors and institu-
tions from community, education, health, and other relevant social and eco-
nomic sectors of society to join forces with business to create an enabling and 
dynamic ecosystem (Figure 7.2). This ecosystem will progressively transform 
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institutions such that CI becomes the new standard in a commercially success-
ful and healthy food system.

CI requires the engagement of the private sector in a deeper and more stra-
tegic way than current private-public partnerships (IDRC 2012) to bring 
solutions to scale for food security in all its facets. Food CI brings business 
capacity for technological innovation, entrepreneurship, and supply chain/
market development to simultaneously enhance the nutritional profile of food 
products and link them back to agrarian communities to chart a development 

FIGURE 7.1 Convergent Innovation
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FIGURE 7.2 Convergent Innovation as part of commercially successful healthy food systems
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course that is scalable and resilient. By food businesses we mean the full scope 
of enterprises, from micro to small and medium-size enterprises operating in 
both formal and informal economies all the way up to national and multina-
tional corporations. In a country like India, the food sector currently com-
prises more than 36,000 registered food-processing units and almost as many 
firms, together constituting close to 40 percent of the workforce.2 In addi-
tion, there are many unorganized units with a greater share in employment 
but much smaller share in output. These, along with agriculture, contribute 
more than 17 percent of GDP (Gulati et al. 2012). The question is: How can 
these start-ups and small manufacturing enterprises (SMEs) be set on a course 
of convergent innovation? Can they serve as a catalyst for modernizing tra-
ditional foods, making them functional, aspirational, commercially success-
ful, and better equipped to compete with incoming nutrient-poor, calorie-rich 
Western foods?

While CI provides a framework for collaborative and transformative proj-
ects, its practitioners recognize that each CI project tackles a unique prob-
lem that needs to be addressed by a specific set of partners. In the field of CI 
for food, each project is designed to create private or public value, or both, by 
assembling a roadmap for change at scale to address societal problems within 
the context of specific agricultural commodities. For example, CI for pulses 
could offer a food-based solution to improve the nutritional quality of diet and 
reduce stunting and diabetes. Success hinges on partners being able to estab-
lish a high level of trust, recognize interdependencies, create shared goals, and 
execute a project that transcends organizational boundaries. In sum, CI is not 
a simple process but one that is iterative and requires strategic commitment 
from all partners.

CI Initiatives

The Case of Tata MoPu/i-Shakti

The Tata More Pulse (MoPu) initiative, jointly spearheaded by Tata 
Chemicals and its agrochemical subsidiary, Rallis India, came out of Tata 
Sons’s long-term strategic initiative on “Where is agriculture headed?” Under 
this wide umbrella, the company decided to address the pulse value chain, 
given the nutritional importance of pulses and the inefficiencies that plagued 
the value chain and made India a net importer of pulses. This move is one of 

2 “Food Processing,” www.makeinindia.com/sector/food-processing/.
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the several business-driven initiatives that are expected to transform value 
chains and food innovations. Readers should, however, note that the various 
claims of impact and outreach made in the description of this case study are 
not yet based on rigorous formal evaluations entailing baselines and appropri-
ate control groups. Rather, they rely on information provided by the promot-
ers and partners in the initiative and by a study performed by the Federation 
of Indian Chambers of Commerce and Industry (FICCI), an association of 
business organizations.

Public-Private Partnership Arrangement

The MoPu initiative was piloted in the Pudukottai district of Tamil Nadu as 
a public-private partnership with the government of Tamil Nadu and sought 
to streamline every stage of the pulse value chain— from production to pro-
cessing to marketing. Tata Rallis created a team of extension workers to pro-
vide timely access to, and diffuse innovations in the use of, high-quality pulse 
seeds, fertilizers, and pesticides to the farmers. The extension workers inter-
acted closely with the farming community, advising them on scientific farm-
ing techniques such as soil testing, irrigation methods, and water harvesting. 
To effectively reach all the farmers, Rallis India leveraged a technology plat-
form by Tata Consultancy Services (TCS), called mKRISHI. The platform 
is aimed at allowing extension workers to resolve farmers’ queries within 24 
hours using the backend support of agri-experts.

After the feasibility studies the program was rolled out in the states of 
Maharashtra and Karnataka. The government of Maharashtra signed a mem-
orandum of understanding (MoU) with Rallis India to roll out MoPu as a 
public-private partnership. Under this arrangement, the package of best prac-
tices offered by Rallis India was subsidized by the government, with the goal 
of boosting pulse production in the state. Furthermore, an amendment in the 
Agricultural Produce Marketing Committee (APMC) Act by the govern-
ment of Maharashtra in 2006 facilitated the private markets to actively par-
ticipate in direct marketing. This enabled farmers to sell their produce in the 
open markets and not be constrained by the APMC market yards. With this 
institutional support, the project expanded to more than 35,000 farmers in 
372 villages across three districts of Maharashtra (FICCI 2013). Rallis India 
also provided a buyback option by setting up a procurement center that was 
expected to offer more competitive prices than the local market.3

3 According to FICCI (2013, 37), some farmers stated that at the Rallis procurement center the 
rates given for the produce are at par with the prevailing rates at the nearby mandis.
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Farm-Level Engagement

Based on an FICCI (2013) study, farmers across three districts reported a 
30– 65 percent increase in productivity and a similar increase in their income. 
They also reported a 20– 30 percent savings on fertilizer expenditure due to 
efficient soil testing. Note that these figures are not based on a rigorous eval-
uation study that accounts for treatment and control and/or before and after 
comparisons. The scale of the project helped forge partnerships with banks, 
such as Housing Development Finance Corporation (HDFC) and State Bank 
of India, which opened zero-balance accounts for the farmers. This facil-
itated the direct transfer of money from Rallis to farmers for the produce 
procured and is claimed to have reduced delays, ensuring benefits to the farm-
ers. Although more formal process and outcome evaluations have yet to be 
performed, with baseline assessment and appropriate control groups, early 
results do indicate the potentially main drivers of outcomes that appear to 
be the timely provision of adequate agricultural information on appropriate 
seeds and fertilizers, which translate into higher agricultural yields, as well as 
reduced input costs tied to better quantity control and/or lower price per unit. 
Note that subsidized inputs may have driven the results at least in part.

Food-Processing Engagement

Turning to the food side of this CI project, the Tata Chemicals market pro-
cured pulses under the i-Shakti brand, transforming a loosely sold prod-
uct category to a branded one. Furthermore, i-Shakti pulses are unpolished. 
According to Tata Chemicals, being unpolished means that while process-
ing i-Shakti pulses, no marble powder (which is harmful to the intestines), 
oil polish (which adds fat), water polish (often using unknown sources of 
water), or leather belt polish (which uses animal skin) is added or used.4 This 
ensures that the pulses retain a higher protein content, making them a health-
ier product for consumers at similar price points as polished pulses, a claim 
made by Tata Chemicals.5 Industry observers claim that the undertaking 
of CI-like projects by the Tata Group has affected many in the chain. For 
Rallis India, it has opened up new markets for their seed, fertilizer, and pesti-
cide technologies. For Tata Chemicals it has provided a source of marketable 
high-quality pulses. For farmers it has potentially delivered productivity gains, 
savings on inputs, commissions, and weighing charges (FICCI 2013), leading 

4 Tata Chemicals, www.tatachemicals.com/products/pulses.htm.
5 The i-Shakti pulses are sold at a marginal premium of about 10 percent more than the 

loose variety.
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to increased income. For the respective state governments, the initiative could 
boost pulse production and net regional agricultural output. Finally, the con-
sumers have benefited from access to branded and potentially fewer contami-
nated and healthier pulses.

However, it should be noted that close to half of the costs of the initiative 
were covered by the state government, which is a fiscal challenge if programs 
like this are to be scaled up significantly. It is also noteworthy that the FICCI 
(2013, 40) study mentions a few areas in this initiative that require attention. 
These include (1) farmers’ complaints about lack of inclusiveness, whereby 
only a few selected farmers in a village get free inputs and subsidies; (2) cases 
of untimely supply of project input that is at times not synchronized with the 
cultivation schedule; and (3) farmers’ complaints about quality seeds not being 
part of the kit of inputs distributed as part of the initiative.

What does the MoPu initiative indicate in terms of a CI? The initiative 
does involve strategic engagement by large private enterprises, in this case, 
Rallis India and Tata Chemicals, which could be crucial to bringing in for-
mal market mechanisms and building capacity in the informal sector. It also 
mobilizes the farming community and requires the collaboration of actors 
from multiple sectors: government entities and private firms in the agricul-
tural and financial sectors. Finally, the initiative leverages the digital platform, 
 mKRISHI, to scale the effort. In other words, it has three key enablers of CI 
in place that were discussed earlier.

Using these key enablers as a platform, the MoPu initiative includes a bun-
dle of accompanying innovations. Rallis’s technological innovations in seeds, 
fertilizers, and pesticides are supported by the social process innovation that 
creates a community of pulse farmers equipped with scientific farming tech-
niques. The institutional innovation, in the form of an amendment to the 
APMC Act and the subsidy for the package of practices, creates an environ-
ment that can facilitate pulse production and marketing. The financial inno-
vation of zero-balance accounts among millions of unbanked farmers allows 
cashless transactions, reducing transactional leakage.6 Finally, the collabora-
tion between Rallis and Tata Chemicals is an organizational innovation that 
integrates the rural community into the industrial value chain. In the times 
ahead, as the program will be in place for some time, evaluation studies will be 
able to assess the true impact of the program.

6 The government of India has launched a large-scale program of financial inclusion where sev-
eral zero-balance accounts have been set up. The program is called Jan Dhan Yojana.
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Odisha Pilot

A new CI Odisha pilot has been introduced as a collaborative project across 
four organizations: PRADAN, an NGO with extensive reach to agrarian 
communities; iKure, a social business that aims to provide affordable and 
quality primary healthcare services in rural areas using modern technology; 
McGill Centre for the Convergence of Health and Economics (MCCHE), a 
research center dealing with CI; and the International Food Policy Research 
Institute (IFPRI). As part of the CI, because Odisha has potential for cultiva-
tion of underused pulses (Joshi, Birthal, and Bourai 2002), lentil and chick-
pea will be promoted among farmers with suitable high-yielding varieties and 
will be disseminated through PRADAN’s network of community service pro-
viders (CSPs) and self-help groups (SHGs). Second, behavioral change will be 
stimulated by generating awareness about nutrition, especially maternal and 
child nutrition. Third, a set of context-specific digital content will be created, 
in partnership with IFPRI and other nutrition domain experts, and embed-
ded into the community through PRADAN’s field network of CSPs and 
SHGs. Finally, iKure will provide exposure to preventive and curative health-
care through health camps, remote consultation, and technology-backed mon-
itoring. iKure’s health intervention will provide relevant preventive healthcare 
measures and access to qualified medical professionals for timely diagnosis 
and appropriate disease treatment.

India Pulse Innovation Partnership

The Pulse Innovation Partnership (PIP) is a global alliance of public and pri-
vate organizations, civil society, and academia, committed to increasing the 
consumption of pulses in the developing and developed world by creating 
novel pulse-based processed foods. It is spearheaded by MCCHE, CGIAR, 
the Global Pulse Council (GPC), and Pulse Canada. PIP hinges on open 
innovation (Chesbrough 2003) and “co-opetition” (cooperative competition) 
(Brandenburger and Nalebuff 2011), bringing together actors from all stages 
of the pulse value chain to work in a collaborative model. As a CI effort, its 
purpose is to bring pulse-based food products at scale to the market. The proj-
ect involves bringing together food-processing companies (primary, secondary, 
and tertiary), trading companies, and marketing companies in the pulse value 
chain to develop innovative pulse-based products.

Through a flexible partnership model that incentivizes and supports pulse-
based food innovation, PIP plans to provide three types of knowledge ser-
vices to food companies: innovation services, marketing services, and policy 
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support. In the case of pulse-based products, PIP will focus on modernizing 
them to better compete with nutrient-poor, calorie-rich foods. The food inno-
vation and entrepreneurship capacity of PIP are to be further linked with 
efforts in promoting pulse production, community mobilization, population 
health, and health systems improvement to target behavioral change and eco-
system transformation at scale in rural and urban communities, value chains, 
and markets. The aim is that through the participation of several small, medi-
um-size, and large Indian food companies, these could eventually lead to 
many traditional pulse-based foods and grassroots food innovations flowing 
into industrial innovation pipelines, opening up a new category of processed 
foods. The initiative promises to expand the choice of pulse-based products 
available for consumption, potentially boosting demand and providing a fillip 
to production.

Conclusion
This chapter has offered an overview of convergent innovation (CI) and out-
lined three different projects at different stages of development, each conver-
gent in nature and aimed at transforming a particular segment of the pulse 
value chain. Each of these projects is a small step toward the same overarching 
goal. Each project involves a relatively small number of partners and focuses 
on improving a subset of the overall ecosystem. This modular approach keeps 
CI complexity at manageable levels and allows validation of the CI concept 
itself. When woven together these projects will likely provide a roadmap for 
ecosystem transformation. However, as the chapter discusses, the projects are 
complementary and together they should contribute to the goal of transform-
ing the pulse value chain.

Two of the initiatives are still in the pipeline. The India Pulse Innovation 
Partnership, which provides a platform for developing innovative pulse-
based food products, will engage with food companies of all sizes, includ-
ing small firms in rural areas and large vertically integrated companies with 
expansive supply and distribution networks. These food innovators could 
become connected to the country’s emerging pulse-producing hubs, such as 
the smallholder farming communities developed through the other two CI 
efforts, the established MoPu initiative and the soon-to-launch Odisha pilot. 
Such links will not only likely provide an impetus to the rural economy and 
embed the smallholder farmers into industrial value chains, but will also 
potentially allow food-processing companies to work with the farming com-
munity to source the right variety and quality of pulses. Linking these and 
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other projects in the pulse domain will likely lead to at least three impor-
tant outcomes:

• Economic growth for smallholder farmers through their integration into 
mainstream economic activity,

• Decentralization of growth from urban to rural areas through the prolifer-
ation of a number of small and medium enterprises, and

• Improvement in population health status from behavioral change cues and 
an array of healthy food choices in the form of pulse-based products.

Creating these links and scaling them up will entail a new level of com-
plexity and require the active involvement of government departments and a 
supportive policy framework. First, direct procurement from farmers might 
be needed. It is worth noting that the amendment to the APMC Act in 
Maharashtra has played a crucial role in the MoPu initiative. Second, if agri-
culture, nutrition, and health challenges are to be addressed together, multi-
ple departments in the government need to work together, overcoming their 
current isolated approach. Third, incentives need to be put in place for private 
enterprises to engage in nutrition-sensitive food innovations— for example, 
including R&D tax credits or challenge grants. And finally, there is a need to 
create incentives for consumers to procure nutritious products.

In sum, there is a need for institutional innovations that better aligns 
national and state-level governmental policy and programs in agrifood and 
social sectors in their ability to harness the private sector’s ability to scale 
up supply and demand for nutritious food for all, involving both local and 
regional SMEs as well as large national and multinational corporations. The 
exact form of these large-scale transformative policy interventions has yet to 
be defined, and this will present challenges and opportunities for policy mak-
ers, businesses, and actors throughout society for years to come.
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